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Chapter 1: General Informations

1 General Informations

The FISCHERSCOPE® MMS® is a measuring system featuring the
following measurement and evaluation capabilities:

Coating thickness measurement according to
¢ the magnetic induction method

» the eddy current method

» the beta backscatter method

Ferrite conten{ measurement

Electrical conductivity measurement

Statistical Evaluation

various statistical data for process control (SPC), customer specific
documentation of the measurement resuit with user-defined measure~
ment reports

Due to the modular concept of the FISCHERSCOPE® MMS®, only
the measuring types ordered by you have been integrated in the base
unit. The measuring system can be expanded easily as demands in-
crease. Various transducers can be connected to the base unit (see
Chapter 3).

The measuring system is equipped with a large-area display and a key-
board. Operation is uniform for all test methods employed by the in-
strument. The menu driven operation prompts the user for all required
entries, or for selection of the individual menu funictions (measure~
ment applications). Entries are either alphanumeric or by direct selec-
tion.

Depending on the application, operation of the MMS® can be limited
to the measurement function only. Set-up operations in menu func-
tions, such as defining an application, etc. or seiting parameters are
not available in this so-called simple operating mode. Measurements
can be made only in existing applications according to previously de-
fined settings. This simple operating mode features only one type of
measurement presentation. & See Chapters 4 and 5 for further infor-
mation.

Artisan-Taechaaloaw

Coating Thickness
Measurement

Ferrite Content
Measurement

Electrical Conductiv-
ity Measurement

Statistical
Evaluaiion

Modular Base Unit

Simple Operation

Two Operating Modes
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Chapter 1: General informations THUCIEE OF Mg LpSiaitl Manus)

1.1 Structure of the Operator Manual ()

e Chapters 1 through 7 cover all measuring types of the
FISCHERSCOPE® MMS?®. Special procedures for particular meas-
uring types are marked accordingly.

¢ Chapter 2 features an instrament-specific overview of the entire
FISCHERSCOPE® MMS® measuring systern and Chapter 3 con-
taing start-up and connection instructions.

o Chapter 4 is an introduction to the system, particularly geared to
new users. The functions of the MMS® are explained using numer-
ous examples.

o Chapter 5 offers more defailed information and descriptions regard-
ing the available instrument settings and the handling of probes.

» Chapter 6 deals exclusively with operating the instrument and de-
scription of the instrument functions.

s Chapter 7 lists the calibration methods for the various measuring
methods.

& Chapters 8 to 10 feature background information about influencing
factors at certain coating thickness measurement applications as
well as for the conductivity and for the ferrite content measurement.

e Chapter 11 deals with the evaluation capabilities featured by the
FISCHERSCOPE® MMS®.

s Chapter 12 contains all essential information for data transfer via
the RS232 interface.

ES5" If no specific measuring types are listed, the description, for instance of a
menu fanction, apptes to ail measuring types.

Note:

The measurement readings, names of applications, names of features,
numbers of measurement data stored in an application, etc., presented
here should be understood as examples for possible display readings
only. The fact that other values may appear on the display oron a
printout does not indicate that a procedure was wrong.

ane 12 Artisen-Fechrology-Group-—Qualitytnstrumentation———Guaranteed \Sa(gbg?éﬁa\?gﬁkéﬁtjﬂfﬁéwﬁ%% MMGe
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Stucture of the Operator Manual

Chapter 1: General Informations

1.2 Warranty

Fischer will not accept warranty claims in any of the following in-
stances:

» Use of instrument and accessories for a different purpose.
e mproper handling of instrument and accessories.
e Ignoring instructions of the operator manual.

Helmut Fischer GmbH + Co is not liable for damage resulting from
improper use as well as from repairs or alterations carried out bya
third, not authorized party. Great care has been taken in creating this
manual, However, a liability due to ordmary negligence, e.g., mis-
prints is excluded.

Helmut Fischer GmbH + Co s not liable for damage or malfunctions
caused by options or accessories that are not original Fischer products
or are not expressly approved by Helmut Fischer GmbH+Co.

Arfisan.Technology Group.-.Qualit- iastrumentation——6 1888 -BR-SOURE
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1.3 Environmental conditions for operating )
and storing the instrument and accesso-
res

» Instrument and accessories are designed for use at temperatures he-
tween 10 and 40 °C (50 and 104 °F). The equipment may be stored
at temperatures between 5 and 60 °C (41 and 140 °F).

@% ‘Temperatures behind windows in direct sun light rise easily above 60 °C

{140 °F). To aveid damage to the instrament or the accessories by heat, do
not keep or store the instruments in such places.

s The instrument complies with the regulations concerning electro-
magnetic compatibility of instruments (EMVG). The measurements
are not influenced by the maximum values of the disturbance vari-
ables as mentioned in standard EN 50082-2 (which refers to stand-
ards EN 61000-4-2 (IEC1000-4-2), EN61000-4-3 (IEC1000-4-3)
and EN61000-4-4 (IEC1000-4-4)).

o The instroment and accessories must not be operated in an ex-
plosive atmosphere.

« Instrument and accessories are fo be protected against static
charge.
Electric discharge may delete internally stored data or damage inter-
nal components! Electric discharges can occur when connecting 2
probe.

e Do nof open the instrument and line adapter!
Only qualified personne] authorized by Fischer are permitted to
open the instrument!

» The instrument may not come in direct contact with liguids to
prevent damage to the instrument!

Artican T
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Warnings Chaptet 7. General inmoamanons

(1.4 Warnings
» Working with Beta isotopes is subject to radiation protection gg\‘d“"i

regulations. It is imperative to observe the enclosed 'Instruc- )

tions for handling aperture rings (platens), and calibration

standards' !

» QOnly specially trained personnel are permitted fo work with
Beta isotopes! '

» Be careful when handling measurement probe ESLOSA - when
handling the probe take care not to injure yourself or other people @
with the probe tip!

» The ESLO8A probe tip is not acid-resistant and can be damaged
by contact with electrolytes and plating solution.

s The tip of the probe ESLOSA is very sensitive fo mechanical
stress. During measurement or calibration the probe tip must be in-
serted straight into the PTH and withdrawn straight from the PTH.

¢ The FISCHERSCOPE® MMS® may be operated only by
trained personnel. In addition, to perform proper coating thickness
measurements and evaluations, the operator should have a basic un-
derstanding of the measurement technology accerding to DIN
1319. To integrate a PC, basic computer and programming knowl-
edge or knowledge of the respective software used is required.

Artisan Technoloagw-G

Onerator's Manual FSOMERAGOPES s
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Instrurent Versions/Application Selection Chart Chapter 2: Instrisment Deseription
“J 2 Instrument Description
2.1 Instrument Versions/Application Selec-
tion Chart
Instrument Versions
o o vl O e 001 O I e O3 Y TED WD N2
W et W] W WM U e e R wit ] i | W
R B B B B B B A IR IR R BB B -
S o Al Al Al A A& & i |Measuring Type
Application B 8 @ & 2 2 B B g E 8 B B Bitest method)
Coating thickness
measurement
" {Coating thickness on ' ISOSCOPE®
aliminum food and bev- | @ (eddycurrent
erage containers (DINENIS0O2360))
Measurement of non- ' ISOSCOPE®
conductive coatings on L ] 90 ® @ | @ (eddycwrent
NF substrates (DINENISO2360))
Measurement of noncon- PERMASCOPE®
ductive and NFcoatings (@ | @ I XK () @ | ® (magneficinduction
on steel or ron {DINENIS02178))
Measurment of plastic BETASCOPE®
or metal coatings ® ® o e @ | (betabackscatter
DINENISO3543))
Measurement of NF SIGMA (N¥Fe) |
coatings (Cu, Zn, Cr, - 3X ] ® 0 0 @ & e SIGMANHF)
Ni) on iron or steel (eddy current)
Measurement of NF SIGMA (NF/NE)
coatings (Cu, Zn, Cr, (eddy current)
Ni) on non conductive ® e o000
substrates
Measurement of SIGMA(DUPLEX)
paint/zinc coatings (Du- : {magnetic
plex) on steel or iron i o b ® @ uction + eddy
current)
Measurement of SIGMA (Cr/NE)
chrome coatings on ® ® e ® & ®! ®|cddycurent)
non-ferrous metal

Artisan_Technaology Graup.- Quality.Jnstrumentation . Guaranieed|(888)-88-SOURG
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Chagter 2! instrument Description

Contents of Bhipmeant

Instrument Versions

Application

602-269

217

-

Measuring Type
(test method)

602-110
602-153
£02-156
602-157
602-158
602-216
602
602-251
602252
_602-253
602-254
602-255
602-256

Measurement of
chrome copper thick-
ress on PC-boards,
even under solder re-
sist, and the copper plat-
ing thickness in PC-
board through holes

CU-SCOPE
{eddy current)

Measurement of plated
nickel! coatings on non-
conductive or non-fer-
rous metal substrates
does not cover Ni/Fe

NICKELSCOPE®
{magnetic)

Ferrite content meas-
nrement

Ferrite confent in
austenitic and duplex
stainless steel

FERITSCOPE®
® L IK AR ® ® | ® (magneticinduction)

Electrical conductiv-
ity measurement

Measurement of the
elecirical conductivity
of non-ferrous metals

| SIGMASCOPE®
e 0 ® ©|® & @& @ (cddycurent

NC: Non-conductive substrates

Standard Contents

Artisan Technolog\-Group-~Qualityv-astiumentation ntaad. L L890).9q Q)
1254 -t Y roHara é <

2.2 Contents of Shipment

Please check the shipping carton for possible damage. Should the in-
strument arrive in a damaged condition, please retain the packing ma-
terial to assist you in your claims against the carrier.

1t is also advisable to keep the carton. It serves as the best container
for shipping the instrument.

Please check the completeness of the shipment, If anything is missing,
please contact your Fischer representative, or contact Fischer directly.

The standard contents of the MMS® shipment include:
e MMS® hase unit with integrated test method modules as ordered

s AJC line adapter, input : 230 V +10 %, -15 %; 50 Hz or
input: 115 V 410 %, -15 %; 40 ... 60 Hz
, Output; 11 Vac/0,9 A

» Operator Manual, English

Pann 2.0
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Accessones Chapler 2 instrument Desoription

N
;
R—

2.3 Accessories

24-Pin Printer ¥3100

(May be different, depending on country of delivery)
24-pin dot matrix printer; Paper sizes: continuous paper,
width 4,5" to 10", single sheet until size DIN A4 or U.S.
letter size (8.27" x 11.69"); Printing speeds: , 240 cps;
Emulation: EPSON LQ; Resident fonts: 9 print types
incl. proportional type; High graphic resolution:

360 x 330 dpi; Print memory: 44 kB,

Interface: Centronics parallel, RS232C,

Input power: 200 ... 450 V¢, 50 Hz;

Dimensions (W x Hx D): 382 x 121 x 282 mm

(15" x 4.8" x 11"); Weight: 3,9 kg;

Accessories: power cord, printer cable, 500 sheets of
paper, operator manual

F/B container measuring system TM85

To measure the organic coating thickness on the inside and
outside of cylindrical alurninum containers {according to
DIN 5061) and op aleminum cans. Adaptable to various
diameters by single-point calibration without foil.

Range: 0 ... 1000 pm (0 ... 25 mils)

Length of cylinder up to 260 mm (10.2")

Inside diameter of cylinder: 11 ... 82 mm (0.43" ... 3.27)
Aluminum wall thickness of cylinder: = 0,07 mm (2.8 mil)
Accessories: AC line adapter, connecting cable between
measuring systemn and instrument

55” To operate the F/B measuring system TMS83, either the FISCHERSCOPE®

MMS® Module TM85 (602-269) or the Module Card TM85 MMS® (602-263)
must be integrated in your MMS®!

AC line adapter MMS 110 V (115 V,¢/40 ... 60 Hz)

AC line adapter MMS 220 V (230 V /50 Hz)

Pust Cover for the FISCHERSCOPE® MMS®
to protect the instrument front panel from dust and humidity

Interface Cable Set MMS®/PC-AT Set

To connect the MMS® to an IBM compatible personal computer.
Length of cable: approx. 2 m (7 ft); 9-pin plug and adapter

for 25-pin PC serial port.

Interface Cable MMS®/MP1-4

Connecting cable for data transfer between the RS232 interface
of all hand-held MP instrument models, except MP 0, and the
FISCHERSCOPE® MMS®

Artisan.Iechnology Group = Quality.HastrineRtation - GLak
2
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Chapter 2@ Instrument Description ACERBSOTIES

Interface Cable MMS®/MPO (S) N
Connecting cable for data transfer between the RS232 interface R
of the hand-held instrument, model MPG (S), and the

FISCHERSCOPE® MMS®

FCC Software

PC Software to manage, document and archive all application
related measurement and customer daia. Also provides full
SPC/SQC support capability.

Using a bi~directional interface, calibration data are managed
as well and transferred to the instrument when an application
is called,

PC.Datex

PC software to export data into an MS Excel spreadsheet. System re-
guirements: MSWindows® 93, MSExcel® 95 (7.0) or later software
version.

Report Soffware MMS®

PC Software to create printer report femplates in 3 languages

for the FISCHERSCOPE® MMS® for user-defined documentation
of resulfs,

The templates are transferred from the PC to the MMS® via the
RS232 interface. ‘

B Interface MMS®/PC-AT Set is requized!

Support Stand V12

Stand for reproducible positioning of axial probes on
specimens. Accessorics included: 3 adapters for the various
axial probe models.

Right Angle Probes Adapter
Adapter for using right angle probes (e.g., probe BEGABW1.3)
with the support stand V12.

Adapter for Interior Probes
Adapter for using inside probes (e.g., probe EGABIL.3 - 150 mm)
with the support stand V12,

Measuring Table Z14NG

To measure small parts using the beta backscatter method
(Geiger Miiller counter tube).

Can be connected to the FISCHERSCOPE® MMS® Module
BETA. Universal weight pin, including GM tube

and tools for changing the platen rings and beta sources of
the model sertes C 07.03.xxx

Universal Measuring Table ZO6NGB2
To measure pc boards, sheet and strip specimens using the
beta backscatter method (Geiger Milller counter tube).

A
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Accessarias Chapter 2: Instrumant Description

L Can be connected to the FISCHERSCOPE® MMS® Module
) BETA. Adjustable height, illaminated measurement
area with dual line crosshairs, support for aperture rings with
diameters up 1o 32 mm (1.26"), GM tube, start buiton

Relay Contact Signal Adapter MMS®
Adapter to connect to the multi function connector of the
MMS® for relays contact closure outputs

Food Pedal Switch for Measuremerits with External
Start

Calibration Standard Sefs % Fe-WRC EN
Calibration standard sefs each with one base and several standards.
Dual markings in %Fe and WRC FN.

Artisan Technology Group.-.Qualitytrstrimentation-—GCuaranteed-(888)-88-SOURGE
Fecs raRtees =
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Chapter 2; instrument Descriplion Lpaons
2.4 Options Y
Plug-in testing modules and connector modules o expand the
FISCHERSCOPE® MMS®, Depending on the version of the instru-
ment, the unit can be expanded for pew measurement applications:
Available Instrument Versions
@ W =
< | = 3
[ BRI o
s g8 2 =
D AR o o
m 1
S B oo 8 8ol ol BT S
. Ugomm“{.}m‘ﬁm@.gm
Plug-in testing modules/connector mod- | 2| &3l @ 7| T Al Al x| &l &l 8 8% &
ules needed for the expansion % ﬁ é %‘ g2 IQ g g e gt I I B
e N | i | W Bl &l & -
: . . ad D @) ] W e il oy >
Connector m'oduletq Plug-in testing lgié !gg] a2 E ZEA S AR E { )
for the plug-in testing jmodule eielel eileieivolelo|sisaialale
module(s) mmmmwwmmw%mmmm
Connector module | TM85 MMS® s i
MMS® 8/8 602-263 - 0ol - - ehel - leje - -0
602-272 PERMASCOPE®
MMS® Ole* 810|008’ e* Oje’ e 0|0 -
602-264
Connector module  |BETASCOPE®
MMS® 572 MMS® e Oe|leOe|le(e 000 00 e
602-271 602-267
Connector module  |NICKELSCOPE®
MMS® 14/19 MMS® e o900 00 e eledOOe
C1602-273 602-265
SIGMASCOPE®
MMS? 0000 o000 e OO0 eee
602-266
DUPLEX MMS® '
602268 o0 Oleojoe/e0OeeOO0le
O Plug-in testing module(s)/connector module(s) installed in this instrument version
® Instrument version expandable with appropriate module/module board

not expandable

cannot be used with eddy current probes (e.g., ETA3.3); all maggetic induction probes (e. g.,
EGAB1.3) can be used. Plug-in testing module TM85 MMS® cannot be expanded together
with the plug-in testing module PERMASCOPE® MMS®,

Cannot be expanded together with the plug-in testing module TM85 MMS®,

155" Expansions must be performed by Fischer or an authorized service representativel

4
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Probes Probe E81.08A Chapter 2! insbrument Descripion

() 2.5Probes

All probes that can bf: connected to the FI$C}1{ER$COPE® MMS®, ex- Autormatic Probe
cept for beta probes, include a memory chip in their probe conaector Recognition
{probe names beginning with E....). These memory chips store probe-
specific information (e.g., probe model, fest method, calibration coetfi-
cients, etc.). The instrument imports these data after every power-up
and 'recognizes’ the probe based on these data.

Different probe models are available to measure objects of different Probe Selection
shapes as well ag for the various measurement applications (coating
thickness, ferrite content, e. conductivity). Information regarding
available probe models or the mode] best suited for a particular appli-
cation can be obtained from your Fischer representative or directly
from Fischer.

The standard content of a probe shipment includes:

» Coating thickness probe (except beta probes)

- probe-specific set of standard foils/standards for the master calibra-
tion (if an on-site master calibration can be performed)

- probe-specific set of standard foils/standards for the corrective cali-
bration or normalization

- Saturation standard (depending on the application)

- uncoated base material for functional test only

e Beta probe

- Isotope

- JEWELRING? platen

- A calibration standard set for the calibration can be ordered from Fis-
cher or your Fischer representative

- » Ferrite probe
- Probe alone. A calibration standard set for the corrective calibration
can be ordered from Fischer or your Fischer representative

s El conductivity probe
- El. conductivity standard, Cu 58 MS/m - 100% IACS

2.5.1 Probe ESLOBA

Shipping
The BSLOSA probe tip is extremely sensitive to mechanical stress.

@5 Piease make sure that the probe cartridge is always shipped in the protec-

five plastic tubel
White cap (with Black cap o
foam cushion) to receive the probe
open the plastic tip end
iube

R Suslt

Onerators Manuat FISCHERSGOP
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Chapter 2: instrument Description Probes HReplating the Carlridge SLOBA

Protection from Corrosive Liquids o

The probe tip is not acid-resistant and can be damaged by contact with
electrolytes and plating solution.

Please remove ail electrolyte residue from the
A hole to be measured in prior to making the
measurement!

Warranty

Fischer does not accept warranty claims if the probe s handled im-
propesly, e.g., shipping the probe cartridge outside of the plastic tube,
darnage due to contact with electrolytes, bent tips due to forcing the
probe in or out of holes, efc.

2.5.2 Replacing the Cariridge SLO8A

Tf the probe tip is damaged, only the front portion of the probe (re-
placement cartridge SLO8A) needs to be replaced.

: The replacement cartridge is plugged into the back portion of the
Replacement probe, the probe holder.
cartridge SL.OBA

® Pyll the replacement cartzridge in the direction of the probe tip to re~
move the cartridge from the probe holder.

Qg Be careful when handling measurement probe ESLOSA - when handling
the probe take care not 1o injure yourself or other people with the probe tip!

é Do not twist the replacement earfridge while removing it from the probe
holder! Twising the cartridge in the holder will damage the connector,

@ Be careful not to damage the probe tip when replacing the cartridge.

Probe holder ® Align the white dots on the replacement cartridge with the white

dot on the probe holder when plugging the replacement cartridge
into the probe holder.

ii The master calibration data stored in the probe
connector is replacement cartridge specific.
Thus, a master calibration needs to be per-
formed when replacing the cartridge SLOBA or
the probe holder (incl. connection cable and
probe plug) in a probe ESLO8A.

@ See Chapter 7, Section 'Master Calibration', beginning at page
7-32.

Artisan Tachnelogw-Groun.—.Qualibv s man Pava ntand. L (Q00) OO o) e
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Tochnical Data  Replacing the Carlridge 51.08A

Chapter 2 Instrument Dascription

2.6 Technical Data

Power Supply: 230 Vac+ 18 %,- 15 %, 50 Hz
113 Vac+10 %, - 15 %, 60 Hz
connection via external A/C adapter, length
of cord approx. 1.70 m (6 ft} (included)
Power consumption: max, 2,9 VA

Fuse for power supply: Replacement by Fischer only

Battery: memory backup, life expectancy approx.
8 years, replacement by Fischer only
Bimensions (mm). 350x 140x 200 (Hx Wx D)
(inches): 38x33x79HxWxD)
Weight: 3 kg (6.6 1bs) (maximum configuration)

Operating temperature: + 10 ... +40 °C (+ 50 to + 140 °F)
Operating humidity: 30 ... 50 % RH, non condensing

Display: 1.CD graphics display, 126 X 70 mm
(5" x 3"), backlit

Measuring range: dependent on the probe connected

Measurement methods

Coasting thickness: magnetic induction, eddy current, beta
backscatter, magnetic

Ferrite content: magnetic induction

El conductivity: eddy current

Types of presentation:  Numeric display, specification limit display,
- SPC chart, simple operating mode
Evalaation: Statistics: mean value, standard deviation,
coefficient of variation, range, minimum,
maximuzm, histogram, probability chart,
SPC control chart {Statistical Process Con-
trol}: lower/upper control limits, specifica-
tion limits, C;, Cox, 55 84

RS5232; 9.pin MinD connector, data format is menu
selectable

Printer port: 25-pin MinD connector, Centronics parallel

Multifunction connector: 15-pin MinD connector, signal output: TIL
level (5 V/5 mA)

Coating thickness measurement (except BETA):
The calibration standards and foils used must be within the appropri-
ate normalized countrate {probe signal) interval. The normalize coun-
trate represents the probe signal change from bare substrate material

- (Xn = 0} to coating material saturation thickness (Xn = 1).
Calibration standards: 0.02 £ Xngungag S 0.95
Caiibration foils: 0.1 < Xngn S 0.7.
When using two calibration foils, the difference between the two foil

thicknesses must be AXng,y < 0.1,

Technical Data

Opsrators Manuat FISCHERSCORE® MMS® Page 2-%




Chapter 2: instrument Description Instrument Componants Replacing the Garndge 51034

2.7 Instrument Components )

IS P Oy M

WEEIET SGASUFANG EVETEH

T ~8 3 HEAS

b I ) | b |
14 5 (13 MERE)

.} { b PO )
1 -3 -] APPL

i =) i Pl I 1 }
G . g [2]=5

{in] { ) i1 i ) )

ZERD [ ENTER

83 R I N N ]
HELR ON GFF

[ |

1 2 3 4 5 6

FISCHERSCOPE® MMS® Front Panel

Display (see Section Display Description’)

Softkeys, the functions activated by these keys are indicated on the
right side of the display (& see also up from page 6-35 )

Keypad (see Section Keypad Description’).

HELP key, to call a help function

ON key, to swiich the instrument ON

OFF key, to switch the instrument OFF

J S

o B
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instrument Gomponents  Risplay Descripion Chapter 2: Instrument Description

{ }  2.7.1 Display Description

i T ] “mﬁﬁa 1998 1 3%2'32

Feper L ot ET Bkt % T8 79.78 5§ B.15
The# '

Coating i1 23 2 g;ﬂ G.
Cmgns 3: o
{oa g il t ]
Tot, mmeE = C’Ez% 1995 ;?Q?t 4.9 L= e o i ST —
oo n=2% {Ft:F1/C #2.31.1995 117537
) | Berd 30 SPEC] roaturen nw g
Bikher 3| h -2
n=
51.5 nz? |
m: e:.;:n=g a1
Bz 3 -4 .
"% 6.4 ,ME
Borl ZESHPLE UP, [N-LOLY n{i »

Resl iR, DISFL [RLLDLE a]ﬁ‘n

' A description of the displays for the types of measurement (nu-
meric display, specification limit display, and SPC control chart)
can be found in Chapter 5, page 5-11, and for the difference meas-

urement, page 5-21.

A description of the simple operating mode can be found in Chap-
- . ter 5, page 5-19.

Artisan. Technolooyv. Group. hualml lastrumenRtation Guaranteed

Operators Manual FISCHERSCOPE® MMS®

1 Y +
A= W ArtSartgTCoOnT

Page 2-11



Chapter 2: Instrisment Description instrument Componants  Keypad Descriplion
2.7.2 Keypad Description () !
, A
0 ) Number-, W - and "W keys for glphanumeric Entries.
N e +- . : o .
] +i w’ key to Print the menu screens in the normalization function.
4~
. W oy to Swi ween capital and small lg in the character
¥
fields.
vz 44 5 Number keys with A to move the cursors (highlights) in the entry and
PN, BEEE B selection windows of the display.
A8
Hot Kev Funclions:
ZERO . . .
m m key - to Call the normalization function.
to Pring the display screens, menu pages of
the menu functions and the measuring mode.
& - key to call the calibration function.
ENTER - key  to Confirm the Entry/Selection,
o Move the Cursor (highlight) from one entry/selection
window to the next in 2 menu screen.
DEL. — key  to delete the last measurement in the current
T— measurement display screen or the Iast entry with the
keypad.
Also used to delete parameters in mena function 1.
APPL . . .
APPL N key to call the application selection menu.
MENU FAENU . .
— W key  fo call the selection menu of the menu functions
(& for greater details on the menu functions see
Chapter 6, page 6-43).
S - key to call the measuring mode of the current application.

‘Operaior's b
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Instrurnent Gomponents

Chapter 21 inshument Description

FISCHERSCOPE® MMS Back Panel

iC 11

10

1l

B2

i3
14
15
16

i7

a5z SULTIFUNCTION

o IR ©

poesansn {1 E
LR

17 16 15 14

Two 8-pin sockets for connecting probes for coating thickness
measurement according to the magnetic induction and eddy cur-
rent methods, and for connecting probes for ferrite content meas-
urements. '
19-pin socket to connect probes for measuring Nicke] and

thick non-ferrous coatings.

14-pin socket to connect probes to measure the electrical conduc-
tivity, to measure coatings (copper) on the inside of holes, and to
measure double coatings (duplex coatings).

5-pin socket to connect measuring tables and probes for coating
thickness measurements according to the beta backscatter method.
BNC-socket to connect measuring tables and probes for coating
thickness measurements according to the beta backscatter method.
Connector for the A/C adapter.

Socket for external start switch.

Speaker opening.

15-pin MinD socket, multi function connector with signal outputs
for upper and lower limit violations, external start, and to connect
a temperature sensor for the el. conductivity measurement.

9.pin MinD socket, R$232C interface to connect to an external
computer,

25-pin MinD socket, printer connector, Centronics parallel (pc com-

patible printer output).

Artisan.Technology. Gieup--~Qualit-lastimentation—cu
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Conrnections Chapler 3; Starkip

) 3 Start-Up

3.1 Connections

Capability to connect

o Probes to measure the coating thickness (magnetic induction, eddy
current, beta backscatter, magnetic), the ferrite content, and the elec-
trical conductivity

s External devices: printer, PC

» Temperatute sensor (Pt100) used only for el. conductivity measure-
ment)

 Signals: upper/lower limit violations, measurernent ok.

» Switch for external start of the measurement

Connections PERMASCOPE® |BETASCOPE® ISIGMASCOPE® MAGNA/EDDY
BNC i 19-pin

Probes

Coating thickness
EG..., EK...
ET..., EA...,
ED..

ESD.... ESG..., °
ESC1, ESL...

EN3 ®

Beta probes @
Ferrite content

EGABL.3-Fe,
EGABW1.3-Fe

EL conductivity

ES... ®

@: possible probe connection to corresponded socket

Artisan Technaloay Group—-Qualitlnstrumentatish———G4
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Chapter 3: Star-Up ) LONNECHons

Probe connections

U35 Change probes only when the instrament is turned off! _2
155" The two PERMASCOPE® sockets are alike.

B Do not connect probes using the same test method to both
PERMASCOPE® sockets! §§ Connecting two probes with the same test
method see page 3-5.

§33° Allowed: magnetic induction probe e.g., EGABL.3 and eddy cumrent probe,
e.g. ETA3.3. '
Not allowed: two eddy curent probes, €., ETA3.3, or one magnetic induc-
tion probe to measure the coating thickness, .., EGAB1.3, and one probe to
measure the ferrite content, e.g., BGAB1.3-Fe or one dual probe, e. g., ED10,
or a dual probe ED10 and a eddy current probe, e. g., ETA3 3.

Connecting a Probe
OFF ® Switch instrument OFF (if not off already)

® Plug probe connector into the correct probe socket:

PERMASCOPE®
_ . PERMASCOPE®, 8-pin sockets

BETASCOPE®, 5-pin socket and BNC socket:

Plug  Sockst BNC socket: for Geiger-Miiller counter tube connector.
BETASCOPE® 5-pin socket: lighting and start button connector for the measuring
: table ZENGB2.

Phig  Socket SIGMASCOPE, 14-pin socket

o The temperature sensor for the el. conductivity measurement is con-
SEG‘,_ASCOP - nected to the multifunction connector. See page 3-4 for the pin-out.

MAGNA/EDDY, 19-pin socket

Plug

- MAGNA/EDDY é When plugging in the probe, ensure that the keyway of the plag is aligned
N, T with the notch of the socket, Do not attempt to plug in the connector in
@ ) 'j'-: any other way. Doing so will result in a fauity connection between the in-
Ny N\ strument and the probe, and might damage the pins of the probe plug.

® Tighten the knurled nut of the probe plug at the instrument socket.

® Switch the instrument ON.

IS5 The instrement recognizes and displays the connected probe model. If the ap-
plication displayed has not been normalized (calibrated) with this type of
probe, the message "Wrong” will appear on the display. When connecting an-
other probe type {other test method), the message "Missing” will be displayed.
¥ two of the same probe types {same test method) are connected to the PER~
MASCOPE® sockets, the message "equal” will appear.

Adtisan-TLechnolegy-Grot Lty Lot imnoind S b i e i e b Dt g el R A RN AR

TS VR £ $ot: o 4 ol - 1 1 .
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Connections Chapter 3: Slart-Up
Printer Connector PRINTER
Connector:  25-pin MinD socket N —
Pin-Out: oﬂoongu;unocoaaaaaﬂocaao

Pinl Suobe- Pin 10 ACK Pin 18 GND

Pin2 DataBit0O Pin 11 Busy Pin 18 GND

Pin3 DataBitl Pin 12 PE Pin 20 GND

Pind4d DataBit2 Pin 13 Select (SLCT) 1 Pin21 GND

Pin5 DataBit3 Pin 14 AutoFeed XT - Pin 22 GND

Pin6é DataBitd Pin 15 ERROR - Pin 23 GND

Pin7 DataBits Pin 16 Inii- Pin 24 GND

Pin8 DataBito Pin 17 Select IN Pin 25 GND

(SLCTIN) -
Pin9 DataBit7

ESF The printer port is a Centronics (parallel) interface. The data format is set
through menu function 30 of the Supervisor menu (i see Chapter 6, Section
‘30 Printer Selections’, page 6-89).

' RS$232 Connector

Connector: 9-pin MinD socket
Pin-Out:

Pinl open Pin 6 DTR (Data Terminal
Ready, ~»)

Pin2 T x D (Transmit Data, —)

Pin3 R xD (Receive Data, &) [Pin7 CTS (Clear To Send, ¢}

Pind DSR (Data Set Ready, <) Pin 8 RTS (Request To Send, -3}

Pin5 GND Pin9 open

B35 For safe operation, a shielded connector cable with 2 total length according to
DIN 47100 should be used.

135 The data format is set from menu function 31 of the Supervisor menu (& see
Chapter 6, Section 31 Serial Port Configuration’, page 6-90).

@ See also Chapter 12 "RS232 Data Transfer”.

Artisan. Technology Groun.-.Quality. lastiumentation.—Guarantee
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Chapier 3 Star-lip

Connaciions

MULTIFUNCTION

EXTERNAL START

Plug of the AG Fownr sockal of

fine adapter newmms®

Multifunction Connecilor

Connector: 15-pin MinD socket
Pin-Out:

Pin1 1 (temp. sensor TF 1060) |[Pin8 Signal output indicating
that the measurement is

Pin2 3 (temp. sensor TF 100) below the lower limit
Pin3 open Pin9 2 (temp. sensor TF 100}
Pin4 External start Pin 10 4 (temp. sensor TT 100)

Pin5 Measurement impulse Pinil GND

Pin6 Signal output indicating | Pin 12 Control line’
that the measurement is ]
within the set limits Pin 13 GND

Pin7 Signal output indicating | Pin 14 open

that the measurement is
above the upper limit

1: For switching on see Chapter 6, page 6-102.

B35 Dins 1, 2, 9 and 10 are provided for 2 Pt100 temperature sensor, which can be
used for temperature compensation during the eleetrical conductivity
measarement.

IS The external trigger switch must have normally open contacts.

BSF All sipnal outputs and the control lines supply a signal at TTL level
(5 V/5 mA)

External Start

Conmnector:  Socket, which has the same function as pin 4 of the
multifunction connector.

IS The external measurement trigger switch must have normally open contacts.
ENTER
Also the IR ey of the MMS® can be used.
IS5 Foot pedal for external measurement start can be ordered.

5 The external start fanction must be activated in menn fanction 18 of the
MMS® (8 see Chapter 6, page 6-70).

Power Connector
Sacket for the connector of the A/C adapter (included with the
instrument).

é When plugging in the AC line adapter, ensure that the keyway of the plug fits
into the notch of the socket, Do not attempt to plug in the connector in any
other way. Doing so will resalt in faulty connections!

Artisan. Technaloay Group. - Qualitlnstrumentatiof—Guaranteedl4(8898)-88-SOLRGE-
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Batiary haptar d4 Sian-up

() 3.2 Battery

The FISCHERSCOPE® MMS® includes a battery for memory backup
(when the instrurnent is switched off). Life expectancy approx. &
years.

IS5 Replacement of the batfery must be carried out by Fischer.
@ A defective or empty battery will result in data Joss!

3.3 Connecting two probes using the same
measurement method

Adapter 19/8 (602-479)

You can use the adapter 19/8

to connect a magnetic induc- Probe
tion probe or an eddy current connection
probe to the

MAGNA/EDDY socket. 5

The adapter must be enabled

in menu function 40. In this

case, the second magnetic in-

duction probe or eddy cur- : ?6%;;:4?;)1 S/8
rent probe, respectively, Probe

chould be connected to the  onnection

outer of the two PERMAS-
COPE® sockets (see figure
to the right).

Enabling menu function
40, Chapter 6, Page 6-
104.

Artisan Technology.Greup-Ouality-Hstrmentati
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Switching the Mivs® GN/OFF  Operating Principle, General

Chapter 41 Infroduction

4 Introduction

Sections 4.1 to 4.3 feature a brief introduction to the operation of the
instrument. Section 4.4 offers various examples.

4.1 Switching the MMS® ON/OFF

® Use the mim key to switch the instrument ON. The instrument
goes immediately to the measuring mode of the application last
used.

02" Peripheral devices, such as printers or computers, can be connecied while the
instrument is switched ON,
OFF . : .
® Usc the M key to switch the instrument OFF.

5" Connect or change probes only when the instrument is switched OFF!
= See Chapter 3 Start-Up.

4.2 Operating Principle, General

After switching the instrument ON, the instrument goes immediately
to the measuring mode of the application last used. Measurements us-
ing the proper probe for the application can be started immediately.

Selections and entries in the various menu functions, menus and in the
measuring mode are made using the keys of the pumeric keypad and
the softkeys.

Softkeys are context-sensitive keys, that is, their function changes de-
pending on the menu page selected. The current function is shown in
the right margin of the display, and is assigned to the key that is hori-
zontally next to it. & Chapter 6.2, Section "Description of the Soft-
keys", offers a description of the recurring softkey functions.

Operation of the instrument follows the same pattern for all applica-
tions and measurement types. Applications and menu functions are al-
ways called in the same manner. The same is true for the normaliza-
tion and calibration functions.

Artisan. Technology-Groupn-—Ouality-tastramentation QQl o0 o
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Chapter 4: infroduction

Quick Path to Measurements

New Measurement
Application

Measurements in
exlsting applications

2-pole
probes

4.3 Quick Path to Measurements

New Measurement Application (general procedure):

® Connect the Instrument to AC power
{253 ... 190,5 or 110120 VAC, 50-60 Hz, depending on country;
& see also Chapter 3 Start-Up, Power connection).

® Connect the probe to the instrument (§] see Chapter 3, Connecting
a Probe).

ON
® Switch the instrument ON (W),

® Define an application {at the instrument define/save; copy).
£) see also Chapter 6, sections "Short-Form Instruction: Instrument
Operation” and "Description of the Softkeys".

® (Calibration/Normalization,
B see also Chapter 7.

® Measurement,

Measurements in existing applications (general procedure):

® (Connect the instrument to AC power,
(253... 190,5 or 110-120 VAC, 50-60 Hz, depending on country;
see also Chapter 3, Power connection),
proper probe for the measurement application is already connected
to the instrument; if not, connect the probe.

ON
® Switch the instrument ON (IR,
® Select the desired application (if necessary).

* Measurement
(Exception: with the BETA, always normalize before the actual
measurement, 1x per day).

" Handling of the hand-held probes

s Always place the probe gently on the specimen and
perpendicular to the specimen. Avoid impacting the probe. Do
not scratch the surface.

» Do not Iet the probe float above the surface. Doing so leads to
eITONEOUS Measurements.

e As soon as the probe is lifted off the specimen (min. 50 mm
(0.2M), the instrument is ready for the next measurement.

135" When using a beta probe, it is imperative to observe the instructions
for handling aperture rings, emitters and calibration standards prior to
operation,

Q9Q) 99 CALINCE.] 4 "
O o A4 OO

Artisan. an-hnnlngy Group. hnaliry lnstrumantation. Guarantaad |
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{3
!

4.4 Examples

Starting on page 4-7, various examples are presented to demonstrate
operation with the MMS®,

Overview

Coating Thickness Measurement:

Exampie i PERMASCO?EEE Page a4-7
Application: Zn/Fe

Define a new application

Numeric display

Normalize the measuring system for the application
Document the single readings

Example 2 PERMASCOPE® Page 4-10
Define and assign features
Numeric display

Example 3 PERMASCOPE® _ Page 4-17
Application: Ci/Fe

Define a new application

Numeric display

Reject outlier measurements

Specification limit monitoring

Evaluation with automatic printout

Automatic block result

Normalize the measuring system for the application
Docurment block results without single readings

Example 4 PERMASCOPE® Page 4-22
Application: Cr/lle

Copy an application

Change parameter settings

Document block results including single readings

Example5 PERMASCOPE® Page 4-26
Application: Zn/Fe

Define a new application

Specification limit display

Reject outlier measurements

Specification Hmit monitoring

Normalize the measuring system for the application
Document the single readings

Artisan Technology-Group-~Qualkitska i . e
Ooarators Manual FISCHERSGOPE® MMS® - e H888) 86-SOURCE Twimw-artisantg-co Page 4-3



Chapter 4: introduction

Page 4-30

Page 4-35

Page 4-38

Page 4-43

Page 4-47

Page 4-53

Artisan Technology Group.- Quality Instrumentation. ....Guaranteed.(888)-88-SOURCEwh

Example 6 PERMASCOPE®

Application: Zn/Fe

Define a new application

SPC Control chart dispiay

Calculate the upper and lower control Jimits using the MMS
Normalize the measuring system for the application

Example7 PERMASCOPE®

Application: 4 paint coating layers on metal sheet
Define a new application

Difference measurement

Normalize the measuring system for the application

Example8 SIGMA (DUPLEX)

Application: Paint/Za/Fe (Two coatings on steel)
PDefine a new application

Specification limit display

Normalize the measuring systein for the application

Example ? SIGMA (NE/FE)

Application: Zn/Fe

Define a new application

Nurneric display

5 Measurernents are to be combined into a so-called mean measure-
ment,

Example 10 NICKELSCOPE®

Application: Ni/Cu

Define a new application

Specification limit display

Specification limit monitoring

Evaluation with automatic printout

Automatic block result

Normalize the measuring system for the application

35" The examples also apply to coating thickness measurements on non-ferrous
substrates {e.g., aluminum). The upper left-hand corner of the display will then
show ISOSCOPE®, for instance instead of PERMASCOPE®

Coating Thickness Measurement with a Beta Probes:

Example1 BETA

Application: Measurement of the coating thickness of gold-plated con-
tact pins (Au/Brass)

Define a new application

Numeric display

Specification limit monitoring

Evaluation with automatic printout

Automatic block result

e e Aod

7 =TV T

Operators tanual FISCHERSGOPE® MMS®




Chapter 4: infroduction

Calibrate the measuring system for the application
Normalize the measuring system for the actual substrate
Document block results without single readings

Example2 BETA

Application: Paint/Cu

Define a new application

Specification limit display

Specification limit moniforing

Automatic block result

Calibrate the measuring system for the application
Document the single readings and the block results

I5° Procedures presented in the PERMASCOPE® examples (such as defining/as-
signing features, copying applications, and defining parameters) apply also to
measurernents with a beta probe,

Ferrite Content Measurement:

FExamplel FERITSCOPE®

Numeric display

Specification lirit monitoring

Normalize the measuring system for the application

BEE® Procedures presented in the PERMASCOPE? examples (such as defining/as-
signing features, copying applications, and defining parameters) apply also to
ferrite conlent measarements,

Electrical Conductivity Measurement:

Example1 SIGMASCOPE®

Numeric display

No temperature compensation

Normalize the measuring system for the application

Example2 SIGMASCOPE®

Numeric display
Temperature compensation
Normalize the measuring system for the application

B Procedures presented in the PERMASCOPE® examples (such as defining/as-
signing features, copying applications, and defining parameters) apply also o
electrical conductivity measurements.

Page 4-62

Page 4-69

Page 4-73

Page 476

Artisan. Technoloqy. Groun - Qualitv.lnstrumentationew.Guarantesd--(888)-88-SOURGCE A
4 HE88) URGE|w

Fimaratare Mansml FISCRERSOORED MMSS

41 .
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Simple Operating Mode - Example ()

Page 4-81 Switching from the standard operating mode to the simple operating
mode and switching back to the standard operating mode.

Pags 4-6



Exarmple 1 PERMASCOPE® Uhapier 4. 1rcaucsen

Example 1 PERMASCOPE®

Measurement of a Zinc coating on steel.
Application: e Numeric Display
o Documenting single readings
o Normalize measuring system for application

A new Application will be created for the measurement application mentioned above. No further
parameters need to be entered because Numeric Display and Documenting Single Readings con-
form to the standard set-up of the MMS®. Normalization is performed directly on the substrate
material (uncoated piece of steel).

@ For a description of the measurement presentation mode "Numeric Display", see Chapter 53, Sec-
tion "Numeric Display”. '

For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: e A model EGAB1.3 magnetic induction probe is suitable for this measurcment ap-
plication.
o Conutect the probe to the MMS®.

o Switch the MMS® on, s key.

Key Sequence  Display Comments

MENU

FHTIES LI oy, 1
B 51.3] Calls the menu function screen.
€ S¢t Up Now Aerlication
t Change ferlication

2 Delete deel, a;lgasurenm Pata
3 fpsiicat fon

4 Deiete Hereiigalion

5 el focert Peas. Data Blok

A list of all menu functions is dis-
played covering several pages.

& Beer ODH/OFF
% Select Free Disrlay Hode

Arpd 11EPPL.HD, § [M.tot: @

1] ENTER
- o | L oy
Set we new aerlication
£7PELL B, O WF/Fe  ESAELLS

Enter the Number 0 to open the
menu function "Set Up New Applica-
tion".

Setting-Up an Application

SRR RN

A screen with page 1 of all pre-
viously created applications appears.

Page 3t of T
Bee) JIRPPL.ND, T {NLtodr

Artisan.Technoloav-Grows

Mé@ ?\;?pégé{é;y instrementatonr—Guaranteed i (888 88*SUURTE | Www.artisantg.com

Onerators Manual FISCHERSCOP Page 4-7




Chapter 4: Introduction

Example 1 PERMASCOPEY

Key Sequence

¥2  ENTER
.

a}
g FIRM
13
-
;]
=
8
[—
o
-
2
ER £ 44
o
[7] H L]
[/3]
8 A8
o
PRIENTER
SNCHAR,
i
o
j+ 8
"y
fom
-]
=3
-
o
™
£
[: 13
(73]

Page 4-8

Dispiay

e HF/Fe  2-2008un  EGAELLS
3 Beta

£ 3 Measuremants from REZIZ

el 3IRPPLLHD. 1 {H_tots ]

SRR
Entar oprlicetion nami !
i35e508
FePl. Hanes HECOEFS

WARYE~_

fiorl LAPPL MO, 1 [H.iot: 8

s
Feel. Hamss  0PPL, M), 2 g

feel LSAPBL.ND, § jH.totr @

Fepl $ERPPL.HO. I [N_toix

FAERER)

Hornal 1zt L om
Please peasure p-timgs or BRSE !

0.00

i B.00 = 298 wt B
fierl ZPNOMERIC  [M.tst! | B

Commenis

Enter the number for the new

application.

The instrument searches for con~

nected probe models and displays

them in a lst,

3" 1f the MMS® contains a BETA-
SCOPE® MMS® plug-in testing mod-
ule (602-267) Beta (for beta emitier)
will always be displayed in the Hst.

Select the probe model (NF/Fe ...).

A menu page to enter the name of
the application will be displayed.

In our example: NUMERIC.

Use the arrow keys (vmz, &, &,
*Ma) of the keypad to move the high-
light in the in the alphanumeric char-
acter field to the desired character.
Accept the character with the softkey

ENTER

BEL
I35 tise the TR koy to delete erroneous
entries or unnecessary characters.

On how o enter names see alse Chap-
ter 9, page 6-24.

The softkey PAGE can be used to
open 4 additional menu pages to en-
ter/select parameters/functions.

No additional parameter entries,
change to the normalization rou-
fine.




Example 1 PERMASCOPE® Chapter 41 Introduction i

) Key Sequence  Display Comments
Measure n fimes on | EEHE i T Repeat the measurement until the
the uncoated Speci- | Piease neasure n-tines on BASE ! reading changes only slightly or not
men {steel). at all.

2.9

= i 2.08 ¢4 8,67 ni 4
=] fier] ZVRUMERIC  (NoAGt® @
g L
'g? _
-4 CON- Fe e 199 1471153 I Save the application, change to the
= FIRM Featuret measurement mode of the newly cre-
S ! ated Application Number 2, NU-
iy neoR . MERIC,
Hi1 .

frel NORERIC  |Htotz il

I~ We recormend to make reference meastrements prior to the actial measusements to prevent measurement errors.
& For greater details see Chapter 6, page 6-34.

Artisan.Technolooy Groun.-Qualih-lnstiumentation——&u Qaal.a0
- - fupeRtatien—r0

Crarstars Manust FISCHERSCORPE® ﬁms@’ varanteet--(888)-88-SOURCE-twwiv artisanty com
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Chapter 4; intreduction Example 2 PERMASCOPE®

Example 2 PERMASCOPE®

Assigning Features

During a measurement, features are assigned to a measurement series (block). In this example, first
3 Features will be defined, and in a second part they will be assigned to individual blocks.

For a description of the measurement presentation mode "Numeric Display”, see Chapter 5, Sec-
tion "Numeric Display”.

For a description of the instrument operation (calling menu functions, efc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: e Application Number 2, NUMERIC, is nsed as a basis for this cxample (sce Exam-
ple | PERMASCOPE®).
e Probe model EGABL.3.

o Switch the MMS® on, Bl key.
o Call Application Number 2: i S (if not already active on the display).

Defining a feature:

Key Sequence Display Comments
MENU

Calls the menu funclion screen.
Led Up Now Bpelicstion
Thanoe fipplication
gg;sta g;;:i, Ng@mm Rata . . . .
Selote Arplication A list of all menu functions is dis-
2 gg%égm?wt Meas. Data Biock I C{i . ai
§ gpiect Leatwe played covering several pages.

Peer OMNAUGFF
2 Select Fres Diselaw Hode
Fori Z:NUMERIE  HAott o)l

L]

-
i-u
iL 7 ENTER
g . EERMASCOrED Enter the number 7 to open the
"; ; ;F:-} é Charoe fosture fu . "Ch & Foat o
£ SEHE | reatwe s BT menu fanction "Change Feature”.
= YFI S
@ 3FE S Th : 11
I JE L ¢ respective menu will open.
)] YFT o
ﬁ y FTig
@ feel 2tHUMERIC [ tois
|
®
o
ENTER _ .
e — Confirm the selected feature
AN3IE Fost g . . -
E § gg a5 Foature ! (FT 1) and highlighted aiphanm_nerlc
RN ‘v, character of the character selection
Ry Seoera field
[k > FT § HI SHTER e,
Y FT 4y 13 |Imppn
¢ FTid DL
fimpl 2rNUMERIC IH_tols 3
Artisan Tnnhnnlngy {‘rnup QU H 5

Page 4-10




Example 2 PERMASCOPE®

Chapiar 4 IIrOmIcnon

Key Sequence
vz <4
6 AS
ﬁ, ",
ENTER

PNECHAR.

£

4

=

3

-

]

=

| entER

! -

ENTER

Define the Feature 2 {FT 2)

Artisan. Technology.Group--Ouatity-Hstrmentat
Harty-Hstramentation

Display

TS R} EBAGE.,
{ig ;’1{ % Chanze fealure
(gg;i =p Festure 1 [Fi-R ]
> FT 5 2y 812
(3 FT & Se0G0
¢ > BT 7 Eoere
¢ > Fra HI Jer i
(3 FT 9 oPERET
> FTi0 R Z
fipel Z:NUMEREC  |N.iotd

I Chanse festure

=y Fealye |

firey ZINONERIC  [Hiot: O

LRI
Chanpe foature

=y Featurs ©

o
1
Y

RTaTatal mﬁnﬁﬁr‘\
A B g N L R
|
=5
tolbie: Rl Lol O A b

: MUMERIC

[iaie Gl

E.g iirfg Chanse feature

f PEL S =» Feature & [ 2 ]
L FEL S i BT
1 e
i 3 FTI & H?%NN
W 2 FT 9 cTL
i > FTiB B

Y
TKCEYSI-]

frrl ZEHUMERID

Comments

Enter the desired name of the fea-
ture.

Use the arrow keys (7_2, &, &,
wlae) of the keypad to move the high-

light in the alphanumeric character
field to the desired character. Accept

the character with the softkey

DEL
BE Use the I ey to delete erToncous
entries or unnecessary characters.

On how to enter names see also Chap-
ter 6, page 6-24.

Accept the name of the feature
into the list shown on the left.

B¥™ 1f no other names of features are to be
LONM-
entered, continue with LEEld,

see also page 4-13.

Select FT 2 from the list shown on
the left.

Confirm the selected feature

(FT 2) and highlighted alphanumeric
character of the character selection
field.

noraiore Manuat FISCHERSOOPED MMS®

—Gtaranteed{868)-88-SOURCE WWW. IS antg.com

Page 4-17
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Example 2 PERMASCOPE®

Koy Sequence

s, i
s, i
ENTER
CHAR.

Define the Feature 2 (FT 2)

ENTER
N

Display

| e e L L L= Y
e 2 Plrg Shanoe festure

<) FT Z

£ 2> FT I =» Feature & :

e » FT 4

Y FT 5 4. BI2

2 S BT £ 3455789

B EFS

e 3 FT 8 e

S FT 5 ABIRETE

< 5 FTiB yRves

Beml ZINUMERIC (N totr Gyl

e

1l

e N U T A N
4

L

5

w0

ZAE55
[CE-S S EN

Chanse fealurs

(BB

w3 Feslure

Commentis

Enter the desired name of the fea-
ture.

i 44 i} .
Use the arrow keys (NN, M., WO,

8 .
mil) of the keypad to move the high-
light in the alphanumeric character
field to the desired character. Accept

. . ENTER
the character with the softkey B
1T Use the BN key to delete exroneous
entries or unnecessary characters.

On how to enter names see also Chap-
ter 6, page 6-24.

Accept the name of the feature
into the list shown on the left.
35> If no other names of features are to be

CON
entered, continme with Ll

see also page 4-13,

Arrl 2SHURERIG  [M.tol:
Lot PP LT B3] Select FT 3 from the list shown on
¢ ; :g Chanse feature th } ft

k; :"'i => Featire ! © et
o~ JEL S
s 1
" 52
- ) Fith
(;: APFl SPHUMERIG  (N.iotf B
3
=
&
L | ENTER
2 EEEr ) — Confirm the selectad feature
s e » Pis0 anne feature . - -
2 IR L ere 1B (FT 3) and highlighted alphanumesic
= ¢ 3 FTS character of the character selection
= ¢ ET S field

¢ 3 ET @ 1eid.

L) FT 9

. 3 FTig

APl 2t HUMERIC {H_totr

Artisan Tnphnnlncy (‘rmu:n Qllalify Instrumentation--—GHatraniead : /QQQ) 88-SOLRGE : WAAAY-BFHSaRte-eomt
Rane 4-12 Operator's Manyal FISCHERSCOPE® MMS®




Exampie 2 PERMASCOPE® Chapter 4; introduction

Key Sequence  Display Comments

EEINOSCLITEN, . B3, Enter the desired name of the fea-

‘ 4 ! ) PLR Chanse frature
¥ PieE fure
» FI 3 =y Feature : P10 '
g AB SRR
— $1 el Cw
3 ¥ .
kS EE S A (m Use the arrow keys (W, M., W
ENTER (3 Pl e [ Ac :
ml) of the keypad to move the high-
CHAR. Aep] 2SMUMERIC  |H-tot: B ] ] -
= light in the alphanumeric character
field to the desired character. Accept
the character with the softkey EZ8.
[YEL
= B2 Use the WM key to delete erroncous
& entries or unnecessary characters,
g On how to enter names see alse Chap-
» ter 8, page 6-24.
2
3
i | ENTER S
@ e ARG B SR Accept the name of the feature
ﬁ E ? ;%lﬁ Chanwe featlure . th }. h th 1 ft
® i“E B | Feature ¢ BLE] into the list shown on (he 1ot
= < S FT S
2 Hil
~ it 2 FT 8
L 2 FT %
£ = FTig

feel BITLFERIG  (H.tolt 2

-
FIRM Featurss 1!

Accept and save the names of
the features listed on the left hand

Biksiar side.

T nw® 2

& 8

b Change to the measurement

hepl ZTHURERIC 1N tet?

mode of the active application.

Assigning features to a measurement series (block):

Select the desired feature prior to making the first measurement of a block. The selected feature will
be assigned antomatically with the first measurement of the block.

Key Sequence Display Comments
6 MENY \

- R Call menu function 6 "Select Fea-
e P14 Moy foaturs

|I & 5 PleB seled fure”.
. 3 PLAT

£ €5 FY 4

£ 1 H

5 <2 ErT The respective menu will open.

2] L} FT % Currerd. featuret

2 B Ran
Aerl DNUVERIE  jRototr o[l

Artisan Technology Growe~-Qualibv-lastrsmentat o toad.l l000v.a0 FETN n .
Wiatty-HsttetatoftrrotatraMe et (oo o SOUURTTE T"WWWIartasarty.Com

Ooerators Manusl FISGHERSGOPE® MMs®
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Chapter 4: inlroduction Exampie £ PERMASCOPE®

Key Sequence  Display Comments >
CON- R o T 1005 (htagia Confirm the selected feature
FIRM Feature: I (P1/A), changes to the measurement

ot mode of the active application.

The wow FETY

"

Arr ZINBERIC  jHtots B

With the first measurement of the
block (1), the selected feature PH/A is
automatically assigned to block
number I.

= ]
FtiriA [ 5 190 1%%1 B
Featurs!

P18

BigNot & .
R e [ E
&1 2.88

e o 528

Berl STWGMERIE  |M.tots | 4

BLOCK BRSO oo 1aoaeis wed  Continue making measurements to
RES. Featurez [ n=d 52 m . the last reading of the block.

BlkHo: 1| n = & 529 un 1

R oy A

D Concludes the first block.

X1 o 528

Assigning Feature 1 (P1/A)

feel 2SHUMERIE  |N.ioi:

The block result for block no. ¥ will

appear on the display.
[giriid

Hinimn

Pha LRk max I TP

Me. Meaguremeris 2 2

frpl 2:RUMERIC ]?-Ltnt:
CON- Return to the measuremens mode.
TINUE

&P MENU Y v #

) R e Call menu function number 6 "Se-

EHPIA | dow featurs N .

] BlB ) select lect Feature" before making the first

Ry measurement of the second block

i ¥ FT 6

K17 (number 2).

[ o EY & Curpard feature?

v P 24 W

fuel ZENUMERIC TRPCIT A

orin s e o EGBE .
0 Hew foature il
select

Crrrerd Fostires
Pl R

fep) ZiNUMERIC  (Hiots B

Select the nexi feature (P1/B) that
is to be assigned to the second block
of the NUMERIC application.

ac

s 2 ] I N

Assigning Feature 2 (P1/8)
ERSL

[ o Tan o
e S et
LA etae Ll o

'™

Artisan Technology. Group.z.Quality Instrumentation...Guaranteed | (888).88-SOURCE | wiwn-artisante

Drinn 454 Onerators Manual & ISCHERSGOF E* MMS®




Exampis 2 PERMASGOPE®

Chapter 4: Infroduction

Key Sequence

FIRN

BLOCK
RES.

Assigning Feature 2 (P1/8)

MENU

Assigning feature 3 (P1/C)

Artisan Technology.(GroL T nunlml lnstiumentation——

Display

T e T
2:;.1?1/5 16.81.1554 14=$i§4g
Faoaturer B 4 foxd I
PiR nw G 28 um
RikNa:  Iinw g 9
— n= 7 529 un
ThE D2BLTI LTS am
ER 6. 57
Ne o 528
APl 2EHUMERIC {Rtots @

W £GA81,T
Frivi g 16,81 ,1996 14180234

Featuras =% 528 un
s =€ a3 b
Bikbes 2in=7 23 s
=8 528
TRE B2TL21 w1 -
3 oG08
oo B27
frrl Z2ENUMGRIC  [H.ist: 3

B3
FirFi-B

qg%ﬁ‘w% 15%@5-@

Feature?
1
BlkHot

[

Tht B2g.
5 ¢ 894

2

D28 un
B28 v
e 8

%
SZF um

JIF33G
RidEHHE
T femg i

[

&

!

526

RrFl 23HRMEREC

jredets 16

TS GO,

Mirirn
Haptitoan

Block Ho. !N Feature
Nean Vilua
Stal

thet
njard devistion s "
Cosfticisnt of war ¥ 1
Rangs Rz

Ho. Hpasurensnis oot

EBRB . 3 g
£PL/B

min ¢ S2REG B
max ¢ 528.3 ¥

firpl 2¢HUMEREIC

THiotr 15

i e WU, EGnE:. 3

b
-4

W e g T

T TR TS

Bomnm o i

N VL

Mew feature
gy d S

Cureent, featire?
Fird

Hret ZEHUMERIC

;E{...ta{: 1574

vy
LAY

- i
| 4
=

w

;4
Fis5%
e FLT
> ET 4

-
—

RIS
W
o

1| ittt
Z TR L

Burrent faaturel
PisB

i

THUNMERIC

11
P
18 ﬁ CaF

TNiots

Comments

Confirm the selected feature
{P1/B), changes to the measurement
mode of the active application.

With the first measurement of the
second block (2), the selected feature
P1/B is automaticaily assigned to
block number 2.

Continge making measurements {0
the last reading of the block.

Concludes the second block.

The block result for block no. 2 will
appear on the display.

Return to the measurement mode,

Call menu function number 6 'Se-
lect Feature™ before making the first
measurement of the third block
(number 2.

Select the next feature (P1/C) that
is to be assigned to the second block
of the NUMERIC application.

reratore Maral FISCHERSCOPE® MMS®P

Gliarantead L (809) 00 Al ID L
Tt Vi Dot

41 1.
= et Santg e omT
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Chapter 4: Introduction Exarmple 2 PERMASCOPE®

Key Sequence Display Comments ‘)
CON- R = eay 1ose (100143 Confirm the selected feature
FIRM Egsguret | nx g g2 m (P1/C), changes to the measurement

Mkher 2RISRl mode of the active application.

The S28.7i p = g e

s B9

e 526

Arr 2PHUMERIC  |Ntods g

Fomprn, e T 1096 135 OBk With the first measurement of the
third block (3), the selected feature
P1/C is automatically assigned to

block ramber 3.

Assigning Feature 3 (P1/C)

BLOCK T . T TR Continue making measurements 1o
RES. Festurer | n = 529 m the last reading of the block,
BliMar X : = _? g%z fm
OB ~
3 2.61
we e 526

Aprl ZiFUNERIC Itots

Page 4-16 T perator's Manual

‘‘‘‘‘

FISCHERSEOPE® MMS®




Example 3 PERMASCOPE® . Chapter 41 inkioducton

Example 3 PERMASCOPE®

Measurement of the coating thickness (chrome) on connecting rods (steel). The expected coating
thickness is approx. 9 pm (0.36 mils).

Application: e Mark ountlier measuremenis
o Monitor specification limits
o 13 measurements per block
« Combine 3 blocks for an evaluation with antomatic printout
o Normalize measuring system for application

A new Application will be created for the measurement application of example #3. The appropri-
ate parameters need to be entered, Normalization is performed on an unceated connecting rod.

For a description of the measurement presentation mode "Numeric Display”, see Chapter 5, Sec-
tion "Numeric Disptay”.

For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: e A model EGAB1.3 magnetic induction probe is suitable for this measurement ap-
plication.
o Connect the probe to the MMS®.
o Switch the MMS® on, mi. key.

Key Sequence  Display Comments

MENU .

] Calls the menu function screen.
0 Sof Up Hew Seelication
1 Chanwe Beelicetion
2 Delsie ferl, Moasurement Dots . . . .
3 502 Aoiitation A list of all menu functions is dis-
& Dal.sferest foss, Dats Block .
& Seleci Lesture played covering several pages.

7 Chanse Fealure

# Beep (HAOFF

4 Gelest Fres Disrplay Moz

FerT ToFPLRG. 3 JHAwh: G

w AT
Lot e roi aprlication
#FPL. KD, £ HE-Fe EGHRL.T

Enter the number O to open the
mem function "Set-Up New Applica-
tion".

0 ENTER
.

Seiting-Up an Application

20~ i B Ly

A screen with page 1 of all pre-

Pase % of ¥ " . .
viously created applications appears.

Fmel TTRRPL.NB. 3 [Hitots ol

Artisan Technology Group - Quality Instrumentation....Guaranteed-+{888)-8 RCEL :
™t =4 oreETwWwwrartasariy. Coirl
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Chapter 4t Introduciion

fFxample 3 PEHMASLUMEY

Key Sequence

Setting-Up an Applicalion / Probe Selection ! Entering Names

w2 ENTER

FIRM

v2 4
si A8
, T,
ENTER
CHAR.

PAGE

ENTER ENTER
NEN N

OFF

Artisan Technology Group - Quality Instrumentation

3] EGRB1.3
* Beda )
5 Possprenenis from REISZ

Beel LAEPFLLED, § jH_tott CHfE

Display

F‘E

) NF/Fe  Be2880um

2
(
¢

=i CIEEIRY [=5]
Erder arelication wamg ! .
iy

feri.Nametr  EPTL.HG. 2 A

Aesl $eRPPL.NO. 1 [N tol:

) = R
Enter arplication name !

DK i, il HOLDESH

fApF 1. Hames

Beel 1:PPFLLHE, 1 [H.tott

[} ﬂmar-m digpla
¢ > Seecification iuut digriaw
{ ) SPE certrol chari

i ) Difference mnossurenid

4 individuzl wvalust i:ﬂ
1 ) Dutlier Cemirol active

WPel JEAPPL. 0. ) [Noists

= Ry E],
(#) Hupmric digela

L ﬁrwii‘lcation hm:t disrlay
¢ ¥ S0 contrel chart

{ » Rifference peas

i individusl valuss

193 Dutlier Contpol active

Bepl |GFPL NG,  jHdots 8

Comments

Enter the number for the new ap
plication.

The instrument searches for con-
nected probe models and displays
them in a Hst.

P35 1f the MMS® contains a BETA-
SCOPE® MMS® plug-in testing mod-
ule (602-267) Beta (for beta emitter)
will always be displayed in the list.

Select the probe model (NE/Fe ...).

A screen to enter the name of the ap-
plication will be displayed.

In our example: DK IQO 1
Use the arrow keys (ﬂ ﬁ

mim) of the keypad to move the h1gh~
light in the alphanumeric character
field to the desired character. Accept

the character with the softkey I8,

DEL
1> Use the Ml key to delete ervoneous
eniries Or unnecessary characters.

On how to enter names see also Chap-
ter 6, page 6-24.

Open the next menu page fo make
additional selections.

Activate outlier monitoring.

Guaranteed.}.(888)-88-SOLRCE-|-w
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Exampls 3 PERMASCOPE® Chapter 42 ITTCUUL

v Key Sequence  Display Commenis
[EEETERC S Open the next menu page to make
PAGE (W Lirit monitorine OR/OFF additional selections.
tawer Linit ¢

Upea- Limit 2 2R, B

Bepl 1TRPPL.HOW 1 jh.aotz @

ON R, e Activate specification limit monitor-
OFF 23 Lindt monitorine ON/OFF ing (audible signal for upper and
towsr Limit 8

lower limit violations),
Ueper Linit = SBER, B

frml LtAPPL.ND, | [M-Aot: O

ENTER SR [ e N 2T sEmation limi
N S wed  Enter the lower specification limit
[} Linit nonftoring OH/LFF {6 pm).
i Limit & l il DEL
u:g 521 . g B3 Use the MM key to delete eIToncous

eniries.

Enter the upper specification limit
(12 pm).

BEL
IS5 {Jse the Ml key to delete erroneous
enties,

gNTER 1
-

Ev] Linit monitorins GR/OFF
h 44 Lousr Lindt & 0T

tpmer Limid & I

Setting-Up an Application / Defining Parameters

Open the next menu page to make
additional selections,

PAGE M Print Artonatic Eualuation

n Blocks per Euslustion @
£ 3 futomatic Batch Resull
r Neasurenents per Blooks

oFFsets
Fpl 1TAPPLGMD, 1 [M.totr @

Activate automatic evaluation

e ——
OFF (X3 Print Automalic Evaluation - primjng‘

 Blosks per Evalustien t il

F 3 Autonatis Batch Result

n Measurements petr Blosks E:ﬁ]

offzets
Reel LIPEFL.NO. 1 [N.tots @

Artisan Technology Group - Quality Instrumentation

Guaranteed-1-{888)-88-SOURECE
ey ey e g 2 U R KN A O . artsaritg.com
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Chapter 4: Introduction Example 3 PERMASCOPE®

Key Sequence  Display Comments )
ENTER 3 I ——
_— Eern = = Enter the number of blocks (3) to
[X3 Print Autonatic Suslustion be combined for an (automatic) evalu-
n Blocks ear Evalustion ! [ B ation pfiﬁting
I 1 Rutemstic Batch Result : )
h teasurenerds per Biowk: [ 5
Ui fsets
Arpl 1iAPPL.AO. 3 [H-tot: I
ENTER ST = HEEEL. L Activate the antomatic batch result.
— @ OFF

(23 Print Autonatic Buvslwstion
n Blocks eer Bualustion t{ 3
£l Automatic Bateh Resuit

n Measuranenis per Blockd
OiTeets
Arrl ISAPPLAAG, 1 [H.iets 8

Setting-Up an Application / Defining Parameters

ENTER 1
s Enter the number of measure-
T®1 Prirt fatomatic Eualuation ments (13) per block ¢(hatch).
& m Biocks por Euslustion :
[X1 Ruisnatic Batch Reguld
" mmms pore mw: ) A new block and biqck (batch) result
oFFset: is generated antomaticaily after 13
Aeel LEAPFL.NG, 1 jhtott o] measurements.
CON- EEE . SR Finish parameter definition and
TINUE Please neasure n-tings on BASE ! change to the normalization function.

0. 00

TR : 008 st B.6@ mi 8
Perl Z:0K DL 1 [Htctr @

Repeat the measurement until the
reading changes only slightly or not
at all.

Measure n times on e
the uncoated Sp@Ciw _ [Please nassure n-tines oh BASE
men {connecting '

rod). * 2.9

¥hot Z.88 o 6.8 ni
Ger) ZEDK HD. 1 [H-tols

Setting-Lip an Application / Normalization

CON- FERTEECLEE, o SR g Save the application, change to the
FiRM Faatures measurement mode of the newly cre-
Blkbo: 1

ated Application Number 2, DK NO.

mt n= @& 114

5
N

Bpel 260K WD 3 (Hiot? B

You are now ready to start the measurement process. If the printer is ON, an evaluation result will
be printed for each 3 blocks.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88:SOURCE | www.artisante-com
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LAEPEEL A i AL R

Fxampie 3 PERMASCOPE®

of 10 actual mEasuTeInents 10 Prevent Measurements cILors.

55 We recommend to make reference measuremenis pri
& For greater details see Chapter 6.

Artisan Technology Group - Qualify lnstrumentation..-uarantee
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Chapter 4: Introduction Example 4 PERMASUO PR

Example 4 PERMASCOPE®

Measurement of the coating thickness on connecting rods in example 3, but with different parame-
ter settings.
Application: e Mark outlicr measurements (same as in example 3)

o Monitor specification limits (sarne as in example 3)

# 39 measurements per block

o Fvaluation after every block with antomatic printout

« Document block result and print out single readings

¢ Same normalization (calibration) as in example # 3

A separate application must be created for example #4. To be able to use the calibration of exam-
ple #3, the created Application number 2, DK NO. 1, must be copied and the parameter setfings
changed according to the above measurement application.

I A copied application contains the normalization and calibration parameters, probe characteristics, and all settings
of the original application. The measurements, however, are not copied. The application should be given a new
Dane.

PSP The same probe used in the original application must be used in the copied application, since the probe charac-
texistios and the calibration parameters are copied as well.

For a description of the measurement presentation mode "Numeric Display”, see Chapter 5, Sec-
tion "Numeric Display”.

@ For a description of the instrument operation (calling menu fanctions, etc.), instrument func-
tions, and softkeys see Chapter 6,

Preparation: e Connect the same probe to the MMS® that was used for example 3 (EGABL.3).
o Switch the MMS® on, — key.

Key Sequence  Display Comments
MENU 3 x ¥ :
---------- e R e B Calls menu function 3 "Copy Appli-
1 1
ENTER % AT Tl 2 i cation .
4
5 -
g A screen with page 1 of all pre-
£ et ot 7 viously created applications appears.
= Fret 250K M, T |N.tots  z6[ill
03; —
g3
<
¥2  ENIER .
> N EERIRELOPEN . B8 Enter the number of the application
Q
o 1 fEPLaNo, 1 NEde EORIE }?vhosc parameters etc. are to be cop-
3 ied.
I+
v
B ese 1 o T A screen with page 1 of the pre-
fpel ZIDK O, 1 (N-tot: e viously created applications appears.
Artisan Technology Group - Quality Instrumentation.. Guaranteed | (888)-88-SOURCE-|-wiy
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Exampie 4 PERMASCOPE® Uhapier 4 FHrGuia/us

AT,
L

o Key Sequence  Display Comments
3 ENIER e =
W T = - Enter a new number for the (cop-
fater spelication name ! ) ied) application to save the copied pa-
ot Hane BT ] NS rameters efc. in. o
A screen to enter the name of the
ferl 230K N 3 jHototr | 26 new application appears.
¥55° The name of the original application 15
displayed antornaticalty by the MMS®.
&
g .
?} hz =reerreenIeiSieel  Enter the name for the new appli-
g . gnter arpiication name ! cation (DK NO 2).
" C S 4 6
S| Bi AP . Marsa? ABCSETG Use the arrow keys (I, ﬁ, *,
- il § .

. % mm) of the keypad 1o move the high-
81 s ENTER g (T light in the alphanumeric character
4l BCHAR. - field to the desired character. Accept
= . ENTER
2 the character with the softkey B

BEL )
S 155 Use the Ml key to deleie erroneous
entries or nnnecessary characters.
F%j] On how to enter names sec also Chap-
ter 6, page 6-24.
Initiate the copy procedure, change o
COPY the measuring mode of the newly cre-
ated application number 3, DK NO. 2.
Reel SiDK HB. 2 {H.tok!
&
e 1 MENU [ o n .
g —— - EERLS Opens menu function 1, "Change
weric diselag P .
g Zs’é?iﬁéﬁi%?*ai“c‘ 1ipit diselaw Apphca{;on“.
o pffarence reasurenent
2 e toen act m The first page of this menu function
‘g appears. For this example, the pa-
= Fert S0k D, 3 [H-Aolf rameters will not be changed.
8
w N ——
%_ : R Turn fo the next menu page. For
s PAGE [t Linit nonitoring GH/OFF this example, the parameters will not
o Lower Limik X & B8 be Chaﬂg&d.
@ Upper Linit @
]
o
(54

Aeri SEDK HO. 2 |th.tots

Artisan Technology Group - Quality Instrumentation..—Guaranteed-(888)-88-S6t
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Chapter 4: introduciion

Exampie 4 FEMMADULLTE

Key Sequence

PAGE

ENTER 1

ENTER ENTER
B

3 9
B

Change Application/ Detine Paramelers

FIRM

1 g
LR
MENU

Define the Data Output

Artisan Technology Group - Quality Instrumentation

Display

EX] Print Aukonatic Bvalustion
 Blocks per Evaluation : [_3]
%3 futonatic Batch Result

n Heasureronts ser Block!

Offsats

.....

Beel SIDK WOl 2 jN-Letd

{%1 Frint fulomatic Eraluat fon
1 Bligeks rer Buslustion =i:j]
131 fiutomatic Bateh Roalt

n Heasurements wer Blocks
ffteats
Trel 30K WO. 2 N.oti e

IXI Print futonstic Evatuation
r Blocks per Evaluation : {:3
X1 futomstis Batch Resull

n Heasurenerts wer Block: !E!Z]

Bifsett
Aepl S:pE MB. 2 |N-teds B

Wﬁ‘?ﬁ%ﬁ'ﬁ’m% i%g%}ig e L

Faaturel

BElkider 1

Wi n= B e
s f

N

Geed 3rDE HOL 2 tote ]

rintowt for sinsle resdines
¥ ne printout

(> Brinl single Peadings

@ Print blook reswil

y Sinsle read, * block resuit

IHFG
Prist Putosatic Ewslustion
Feel STDR MO, 2 jN-totd

pintmd for single readings

3 o erintout

¢ ) Print sinsie readinog
3 Ppint block result

# biock resull

) Sinsle read,

IHFG Ot
Print Qutomatic Evaluation

APt 50K HO. 2 |H.tots

Commenis

Tum to the next menu page.
Change the parameters on this page
according to the measurement appli-
cation requirement.

Enter the number of the blocks (1)
for automatic evaluation printing.

Enter the number of measure-
menis per block (39).

Save the parameter changes for
application number 3, DK NO. 2.

Calls menu function 10, " Output
To Printer".

The respective menu will open.

Use the softkey to move the selec-
tion (point) to the line "Single read. +
block result”.

ISP Another selection, e.g., "Print single
readings™ can be made, if so desired,

Guaranteed 1 (888).88-SOMWREE
t } SOt
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Example 4 PERMASGOPE® L VERIEN M D TR WA

Key Sequence Display - Comments

CON- R L o000 (SP3|I Save the settings of menu function

FIRM Feature: * 10, change to the active application
Budior 1 (DK NO. 2). -

g i

i n= & 14m
Wt

Bl TiDK M. 2 [Ntetr B

\Deﬁne the Data Ompuzl

VYou are now ready to start the measuretent process. If the printer is ON, a block (batch) result will
be printed after every 13 measurements. In addition an evaluation will be printed after every three

bincks.
IS° We recommend to make reference measugements prior fo actual measurements to prevent Measuremenis ercrs.

) For greater details see Chapter 6. -
IS5 The settings of the menu function 10 apply to ali applications, The function settings can be changed at any time.

Arti .
tisan TeChnO|Ogy GrOUp - Quallty Instrumentation CGuarantead (o83 -Ra.
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Chapter 4: Introduction Example 5 PERMASCOPEY

Example 5 PERMASCOPE® 0

Measurement of a Zinc coating on steel.

Application: e Specification limit monitoring {display presentation, acoustical)
e Documenting single readings
e Mark outlier measurements
o Normalize measuring system for application

A new Application will be created for the measarement application mentioned above. paramefers
st be entered according to the above measurement application. Normalization is verformed di-
rectly on the substrate material (uncoated piece of steel).

For a description of the measurement presentation mode "Specification Limit Display”, sce
Chapter 5, Section "Specification Limit Display”.

For a description of the instrament operation {calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: e A model EGAB1.3 magnetic induction probe is suitable for this measurcment ap-
plication.
e Connect the probe to the MMS®

o Switch the MMS® on, Wl key

Key Sequence  Display Comments

WENU - s

PR kLI e Calls the menu function screen.
B Sad Up Hew Aep) jication
i Charge feelicatisn

2 Deiete ferly ﬁf?wemnt Data

1 APPL.HEL, § HECFe EBRELLD
HUMERIE WF/Fe EGREL.TS

menu function "Set-Up New Applica-
tion™.

'a = 3 6% Aorlication A list of all menu functions is dis-
| o g Dszéégfcgwt %:gast pats Block I d . Eii .
_; ] § galeot Fanture played covering severai pages.
1 L& £ Bese OHAFE
‘ma 8 felact Froes Digelay Hode
o el 1TAPFL.RD. 1 jH tet: O
q m—
[ ey
5]
&1 o ENTER
T e LI ) EGOE
> - R L Enter the number 0 to open the
5
&

]
3
4
<)
3
7
<)

A screen with previously created ap-
plications appears.

Page % of ©
fep] TRAPPLLMO. 1 [H.toit 2

Artisan Technology Group - Quality lnsfiumentation......Guaranteed | (888) 88-SQURGCE--wira-artisantozeon
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Example 5 PERMASCOPE® Chapter 4: Infroduction

p— Key Sequence  Display Comments
3 ENTER
- A S N Enter the number for the new ap-
() ffeFe  G-2oblun EBAS, 3 pﬁcation_

L) Neagwmar\tg fron REZLZ

The instrument searches for con-
nected probe models and displays
them in a list.

15 If the MMS® contains a BETA-
SCOPE® MMS® plug-in testing mod-
ule (602-267) Beta (for beta emitter}
will always be dispiayed in the Hst.

Gept 1ZAPPL.HO. 1 [Htots @

Select the probe model (NE/Fe ...).
Enter seplication name ! X
Beet . Harses gerey (B A screen 1o enter the name of the ap-
HI . + . . .
plication will be displayed.

BFARST ;
GebvZ-. VR

FIRM

w123

Heey 1:HPPL NG § LN _tots

2
g
E
£
&
o
o
£
&
g
i
o
@
£
2
vz 44 s —
2 i, - e Tn our example: LIMIT
= gt ¥z A4 £y
g > a8 Ener arelication name | 7, 012 TJse the arrow keys (WNEE, WIS, W,
. A8 .
g . , peetbone:  [PICHE Y] FUEC ipwa i) of the keypad to move the high-
c g . . .
ANENTER wsve-— (EEEM light in the alphanumeric character
@ o field to the desired character. Accept
I'BRCHAR. frel LiAPPLLNG. 1 |N-tots 8 )
& the character with the softkey &3,
2 pEL
5 (55 tse the I key o dolete emonoous
a. entries or annecessary characiers.
T,
5 On how to enter names see also Chap-
E iex 6, page 6-24.
2
-3
Y
>
=
&
2 Wi@ ERREL. Open the next menu page to make
o PAGE 1% Srecificaiion Limit diseloy additional selections.
- SPC wontrol
o ¢ » Bifferente nopsurement
§ 5 individusl wvalues
£ 1 Outiier Control mstive
Appl LEAPPL.H3. | jH_tott
[Eememamas = Select the measurement display
2 i digeias, | . 1 g L * H . n
@ Specification linit sisrlav mode "Specification limit display”.
{ 3 Bifference mpasurangnt
1 individual values ol
{ 3 Sutlier Sontrol sutive
Bert 1tAPRL.NO. © N tot: o[l
Artisan Technology Group - Quality Instrumentatiop,.... Guaranteed | (388) 88-SQURCE fwww-artisastgreom
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Chapter 4 infroduciion

Example 5 PERMASCOPE®

Key Sequence

Setting-Up an Application / Defining Parameters

ENTER ENTER
IO

ON
OFF

PAGE

Artisan Technology Group - Quality Instrumentation ...

Display

Lo (3 L W
{ 3 Humeris diselay

{#> Spegification lipilt diselaw
¢ > SPL contrel chart

¢ » Differente reasurgnent

i individupl waluet I

x4 tutlier fondro} astive

Fepl 1EFPL.ND, 1 [N.AGLF B

I Linit monitorine ON/OFF

towsr Limit £
Uepatr Limit 3 SR8 B

Brr1 L2RPPL-HO. 1 [H.iets E]

% Lipit monitorine OMANFF

tower Limit
Upper Lindd &

ferl 1TAPFLLND. 1 jH_tekd

tower Limit ¥
Uper Limit t

APPl 1TAPFL. NG, 3 |H-totr 8

£X9 Limit monjioring ERAFF

tower Linit &
Urper §Limit

fer? 1:HPR.NG, ! [H iott 0

T AvprmprrermrrmAdiisii

PRES A R L PR R ECARYL, ¥
Neremal izat ion
Please messure rebives on BRSE !

0.00

TR BB 5 #08 nt
Berl SILEIMET

Comments

Activate outlier monitoring.

Open the next menu page to make
additional selections.

Activate specification limit monitor-
ing (andible signal for upper and
lower limit violations).

Enter the lower specification limit
(10 pm).

_ GEL
035 {Jse the I ey {0 delete exronecus
entries.

Enter the upper specification iimit
(14 um).
BEL
IS5 Use the Ml key to delete erroneous
entries.

Finish parametet definition and
change to the normalization func-
tion.

Guaranteed | (888).88-SQURCE | www artisantg-com
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Example 8 PW%WMM | 304N0QS:88.(888) | IRAROOY Lo Al HAPAREA Ty TR E A s
BB S ATE ST = arTuI D) ADOJOUUD9 | UeSIy

Key Sequence Display Commenis

& | Measure n times on crperm tad Repeat the measurement until the
’ié the uncoated Speci- | Please measure prtines o pASE ¢ reading changes only slightly or not
= | men. at all.
&
[
Z
iy
=
2
il
i E—
=48 CON- e i R Save the application, change to the
- a8 FIRM Bfﬁ BERGACE IERy measurement mode of the newly cre-
& . ated Application number 3, LIMIT.
L .
2 N
g’ n= th =
“ﬁ APrl SRLIMIT Holoid
9]
1 0 RS , "
I : Calls menu function 10, " Output
rintout £ fral =il b "
- E i for sinal resdinss] To Printer"
} Print single raadinss
7 3 Pyint block resuit
c#) Sinsie raad. *+ blovk ruali | B .
- The respective menu will open.
— APP} BrLINIT I8 Lott
-
Lim
3
° Use the softkey to move the selec-
L i . - - .
5 6 rintast for sinsle ressin tion (point) to the line "Single read. +
o » Erint slnole Lot block result”.
ﬁ § Sinale read. * hiock resull
o IS Ancther selection, .8, "Print block re-
= sult” can be made, if so desired.
hg fepl JILINIY JHtot:
et
CON- P 00 TR Save the settings of menu fanction
FIRM Bi‘f‘:’ L A | 10, change to the active application
) (LIMIT).
100 L e —am
fiepl SeLMIT J-tot
- Vou are now ready to start the measurement process. 1f the printer is ON, a block (batch) result will

be printed after every 13 measurements.

155 We recommend to make reference moasurements prior {0 actual measurements to prevent measurements STToTs.
£] For greater detalls 560 Chagpter 6.

H35° The settings of the meny function 10 apply to all applications. The function settings can be changed at any tiene.

rrster,
"
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Example 8 PerMniAaalOre -
W

AU Twoout

ample 6 PERMASCOPE®

Measurement of zinc coating thickness on steel in a production line. By meastring 2 previous sam-
ple lot it was determined that the plating process has a normal distribution.

Application: SPC control chart Display
o Upper and lower control limits calculated by instrument
o Normalize Measuring Sysiem for Application

A new Application will be created for the measurement application mentioned above. Upper and
tower control Hmits are calculated by the MMS® using a pre-trial measurement series. Normali-
zation is performed directly on the substrate material (uncoated product).

For a description of the measurement presentation mode "SPC Control Chart", see Chapter 5,
Section "SPC Control Chart”.

For a description of the instrament operation (calling ment functions, etc.), instrurnent func-
tions, and softkeys see Chapter 6.

Preparation: e A model EGAB1.3 magnetic induction probe is suitable for this measurement ap-
plication.
» Connect the probe to the MMS®.

o Switch the MMS® on, s key.

Key Sequence Display Comments
MENU

ek T s I Wt 3 4 A

G Ged, Ue Hew frelication
1 Phonse Berl)ication

% Baiets Hppl, fesmirenent Dats
3 Copw  periication
4 Delete Frrlication
& bel. Aogert Meas. Data Block
& Selpct Faalure

% thanse Fepature

§ Beor CHAUFF

& Seiget Free Disriaw Pode

Beel TROFEL, NG, | IM.tot: o

Calis the menu function screen.

A list of all menu functions is dis-
played covering several pages.

0, ELER EEETEECLEE® &

Set we now aeplicstion

Enter the number 0 to open the

; o .
FPRLHO. 1 WERe 09813 menu function "Set-Up New Applica-
LEHIY §F/Fe EGAELLZ

tion".

Setting-Up an Application

[ RS LRI A E-Er N L

O A screen with page 1 of all created

R

Operators Manual FISCHERSCOPE? MMS®




Example § PERMASCOPED

Key Sequence Display Comments
s B R Enter the number for the new ap-

Og géFe{Fe g-zEhten  EOREL.S
E]
5 Hessurenents from REZIE

% plication.

The instrument searches for con-

nected probe models and displays

them in a lst.

ISF I the MMS® contains a BETA-
SCOPE® MMS® ping-in testing mod-
ule (602-267) Beta (for beta cmitier)
will ajways be disptayed in the list.

fopl fEAPPL.NO. 1 jN.Eold

A T v 525 Select the probe model (NE/Fe ...).

Epter arrlication nare !

s BaABE
T i
PR

FIRM

A screen to enter the name of the ap-
plication will be displayed.

5 b
i3]

Tn our example: SPC
Use the arrow Xeys (&; &, &,

vz
- &,

() AS AR .
, , mlm ) of the keypad to move the high-
ENTER light in the alphanumeric character
field to the desired character. Accept
CHAR. ENTER

the character with the softkey

DEL
§5° Use the WM key to delete erroneons
entrics or unpecessary characters.

On how to enter nares see also Chap-
ter 6, page 6-24.

ication 7 Probe Selection / Entering Names / Defining Parameters

o]
1y Humeoric diselaw
£ ¥ Specification Timit digelaw
3 SPT gontrol chart

{ ¥ Difference ‘meazurenent

1 individust values

£ 1 Gutiier fontrel attive

Open the next menu page 1o make
additional selections.

.

Setting-Up an Appl

T T ) i

o W S

¢ > Numaric digelay

¥ ¥ § ] Shpeifigation linit diselas
tah EPE control chart
¢y Differente seasurensnt

1 individusl vaiue:
1 1 Qutlier Controd agtive

Select the measurement display
mode "SPC control chart”.

Fael RrAPPL.ND. 1 jH.tott

Artisan Technology Group -.Quality.lnstrumentation

T LA E T OO ER ST ~Suarantedy T (888) 88-SOURCE | www.artisantg.com Page 4-31




Chapter 4: Introducton EXEMPIE § FERVASLAST L

Key Sequence  Display Comments .
wﬂmw} i i )

PAGE EEEmETorer rwecwey  Open the next menu page to make
v LB LIER additional selections.

£ ) Bmecification Linils

per o TR B Lses T HEE]
uer  « (250 BE un s {700, 0 [y
UCk{sds .00
Are: 16APPLL D 3 [H-tots Bl

Setting-Up an Application / Parameter Definition

. . .l Enter the number of parts for the
subgronp size and the type of chart to
ENTER be displayed (X./R or X./s). If
I known, control limits or (if so de-
ON sired) specification limits may be en-
OFF -~ fered/selected.
DFL
155° Use the NI key to delete eroneonus
entries.
On how o enter names see also Chap-
ter 6, page 6-24.
CON- ST Finish parameter definition and
TINUE Please measure n-tines on BASE ! change to the normalization func-

tion.

0. 00

&~
o]
= ihi .88 gt &.08 ni @
N Arri 4ISPC (H.iots o il
K
& .
. e .
2 | Measure n times on T Repeat the measurement antil the
= the uncoated speci- |Plesse nessure retines on BASE 1 reading changes only slightly or not
21 men. at all.
o
=2 i 2.8
g: Th t 2.88 5 & B,08 nf 4 1
<, Peel 4iEPC | [H_totr
=
]
& R
ESR CON- Foo e eng 1 EEEELSE Save the application, change to the
38 FIRM J i LI -_?‘9?‘-"‘1 2 measuremem_made of the newly cre-
& g .............. oran ated Application Number 4, SPC.
””””””””””” i
. 8
ot e mm e st s e L
3BT @a.ee Sr .88l un
#ippl 4350 T.tots @

The MMS® needs a minimum of 5 subgroups to calculate the control limits.

Artisan Technoloav Group - Quality lnstrumentation-——Guaran
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Example § PERMASCOPE® LA "ra 13wt e o

Key Sequence Display Comments

Measurements from a minimum of 5
subgroups are needed to calculate the
control limits.

Tht 25,08 3¢t B.19
R

Pre-Measurement

If you want the MMS® to calculate
new control limits push the soft-
key.

PARA" Erker SPC Pararaters *
METER] ko R

[ 1 Seecification Limits
e B B
v
uttesyr [T 55|

fon] 4tSPC - fil.tots

iy rrisA AT Tl
I RY

oo 1 ot

Press the softkey and the MMS®
will calculate the control Hmits from
the previous measurement series.

SPG I’:ar-rs

CAlLC.

L) HerR
() K.z
£ 1 Specification Linits

LCL =L5Lz =
-

i

Calcujate Control Limits

bl The Kmits will be displayed in the
fierd 438RC jh.tote LAt menil.
ISP 1f so desired, changes fo the SPC pa-
rameters can still be entered.
N —
% 5““‘“"‘:’21%;2".’199? Elalim Save the control limits to the applica-
B fhr 23.131s 6,86 :
FiRM } B2 .f;:’h ''''' SRR ad L tion.
i S it 53 You are now ready to start actual
RTETTTTITT] 0% gl PROCESS control.
v a ?
ETTOT.00 B U, 19| Mt
Reri ALSPL [Haots 95

Artis i
an TeChnO|Ogy Group - Qua“ty Instrumentation Glarantead l(209).040
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Chapter 4: Introdhsction

Exampie § P REMASUATE”

Key Sequence  Display

Delete the pre-measurement readings:

w2 WENT

5]

o

£

= HE !

s il measurensnt data of

ol this apriication will

{1 5 pe geleted 1

i

5

B firp} 415PL ;x_e.ou 2%

&

T

P

o FRE et PR R + 3 b

[+1] Ft: 152..%:1.19% 1%9235}%33

=38 DEL . i [rz_@.00ss 2,00 1

@ g :
¥

L g ..............

@ 1°% [rremmeeweaaao

& 5

& O £

o he 9,09 D DB ue
Ree} 415PC ECIENE

Commenis

Calls menu function 2 "Delete
Appl. Measurement Data".

The pre-measurement readings
will be deleted and the instrament is
ready to start the control measure-
ments for process control.

ISP We recommend & make reference measurements prior to actual measurements o prevent measnrement exrors.

) For greater defails see Chapter 6.

Artisan Technolooy Growp.-.Quaklity-Ha
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Example 7 PERMASCOPE® Chapier &L iNTUuuiaL

“ Example 7 PERMASCOPE®

Difference Measurement '

Application: e Measurement of up to 4 paint coating layers on sheet metal.

A new Application will be created for the measurement application mentioned above. For this ex-
ample, no other parameiers aeed to be entered. Normalization is carried out directly on the sub-
strate material (uncoated piece of sheet metal).

For a description of the Difference Measurement mode see Chapter 3, Section "Difference
Measurement”.

@ For a description of the instrument operation (calling menu functions, etc.), instrament func-
#ions, and softkeys see Chapter 6.

Preparation: e A model EGAB1.3 magnetic induction probe is suitable for this measurement ap-
-plication. ‘
o Connect the probe to the MMS®.

« Switch the MMS® on, Koy

Key Sequence  Display Comments

MENL
Calls the menu function screen.

A Tist of all menu functions is dis-
played covering several pages.

™
o
B
€
@
0 ENIER
‘2 S Enter the number 0 to open the
§ y e, 1 MEe EORELY iR menn "Set-Up New Applications".
[N T LIMIT HEA4a EQABL.I
— 4 ShC NErFe EGRG1LE
5 8 A screen with page 1 of all created
- % e 1 of 7 applications appears.
= Aerl 1eOFEL.HD, & jH-tot!
=3
S
=
i 5  ENIER
Q "
5 . Er}ter'i’ne number for the new ap
= plication.
£
® .
0 The instrument searches for con-

nected probe models and displays
el LrEPpLND. 1 [N.AolE them in a list.

ISP I the MMS® contains a BETAS-
COPE® MMS® piug-in testing module
{602-267) Beta (for beta emitict} will
always be displayed in the Hist.

Arti .
san Technology Group - Quality Instrumentation ... Guaranteed. ].(888) 88-SQLRCEH .
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Chapter 4 Introduction Example 7 PERMASUART™

Key Sequence  Display Comments S

FIRM

Select the probe model (NEfFe ...).

A screen to enter the name of the ap-
plication will be displayed.

v2 4
K *,

Int our example DIFF MEAS. R
[
Use the arrow keys (ﬁ“ , miin , -

Enter arplication name !

&p A 2

, - feplianes  [EEEL G, 5] EBQF‘"‘EE &) of the keypad to move the high-
ENTER light in the alphanumeric character
CHAR | e TE I A U T field to the desired character. Accept

) ENTER
the character with the softkey .

R ———
(s e R T BEL
, I35® Use the MM Ley {o delete erronecus
Ent jcati . .
o apriication MR 4. ai2 eniries of unnecessary characters.

ferd.Hamey  (DEPL HOL S £§ ‘“l

) e ) N ] = _

Bty On how 1o enter names see also Chap

ter 6, page 6-24.

LI ST med  Open the next menu page to make
PAGE & gﬁﬁ?iaﬁim Timst diselon additional selections.

¥
3 SRC cortrol ghart
} Difference measurement

individual valuet
1 Butiier Cortral active

™ R S

frpl LEAFPL.NO. & jHutols @

Select "Difference measurement”.

) Hureric display

y frecification 1init diselay
5 Epb cantrol chart

OB Difference neasuremsnt

i ingividual vaives Y
\“ [ 1 Qutligr Comirol active

Berd LPRPPL.MD. 1 |N.tot3

Setting-Up an Application / Entering Names / Parameter Definition

T ieydigurrragrs s

CON- EREMCSCOrE®. ... S22 Finish parameter definition and
TINUE] Please reamure n-tives on BASE 1 change to the normalization function.

Artisan Technology Group - Quality Instrumentation ... Guaranteed.|.(838).88:SQURGCE-}-wAn "
TYvvv vy et Sl T 1
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Example 7 PERMASCOPE® Chapter 47 IrogLIGeuilL

- Key Sequence  Display Comments

e it

Measure n ties o S
the uncoated SPGCE" Plense measue n-times ov BASE !

Repeat the measureme nt until the
reading changes only slightly or not

men (sheet metal). 3 at all.

YT e85t .86 n 4

‘é, Rorl S:pIFF WERs (Mtotd @

o] -

5

& S — o

4§ CON- FEPTIFGLL B o0 15000 |G~ ©2ve the application, change to the

-3 FIRM srecet Unit |t o measurcm‘cnt‘m{}de of the newly cre-
rastREl 0.08 == 0.00 K= ated Application Number 3, DIiFF
Contine 2t 002 & BB - MEAS
Ceotina 3 2.60 == 0.8 M= :
Total T B89 sT 8.98

fepl SADIFF FERS |H-tets @

155° We recommend to make reference sneasurements prior to the actual measureMents 1o prevent tncasurement errors.
& For greater details see Chapter 6.

Arti ; .
tisan Technology Group - Quality Instrumentation ... Guaranteed | (888).88-SQURCE-} .
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Chapter 41 Infroduction Example 8 S1GMA {DUPLEX)

Example 8 SIGMA (DUPLEX)

Measurement of zinc and paint coatings (duplei coatings) on metal stampings (e.g., automotive
parts). Expected coating thicknesses: Paint approx. 100 pm. (4 mils), Zn approx. 14 lm {0.56 mils).

Application: e Specification limit monitoring (Display presentation, acoustical)
e Normalize measuring system for application

A new Application will be created for the measuring application mentioned above. Parameters
must be entered according to the above measurement application. Normalization is cantied out on
the substrate (uncoated piece of iron) and on zine (saturation).

For a description of the measurement presentation mode "Specification Limit Display”, see
Chapter 5, Section "Specification Limit Display”.

For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: e A model ESG2 probe is suitable for this measurement application.
o Connect the probe to the MMS®,

o Switch the MMS® on, . key.

Key Sequence  Display Comments

MENU

= L L v

8 Set Ur Hew Berlication
1 Chanse Beplication

2 Dolete Brpl, Messurensd Data
3 Copy  Repl écat;m

4 Delete Rrrlication

3 Del. flccert Mear, Data Blotk
€ Select Feature

7 Lhanye Featurs

8 Hewr DHCOFF

% Selagt Free Diselay fede

firpl 15APPL.LHO. § fH totz G

e e T R T p—
St uP new aprlication
BPPL.RD. 1 $F/Fe EGAERL.T
Page & of 7 (
fepl LERPPLLNG. 1 {N.iot: @ T

Calis the menu function screen.

A list of all menu functions is dis-
played covering several pages.

] ENTER
. Enter the number O to open the

menu "Set-Up New Applications”.

Setting-Up an Application

A screen with page 1 of all created
applications appears.

LV =L LR A L

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | ww.artisantg.com
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vz 4

£ AB

ENTER
CHAR.

Setting-Up an Application / Probe Selection / Entering Names / Parameter Definition

PAGE

Artisan Technology Group - Quality Instrumentation ..

Rerl 1RAPPL.MO. 1 Ilisty 8

Brrl TERPRLND. § [H_ted: 8

Enter application name !

gerl.Mawer  JEPPLMD. 2] BBCDEFN

fierl 11APPLLHO. § {Mistr 3]

st e
) L |

Enter aeslicatisn nane !

5
anel.Naner  [[PELHOL 71 HECDECS

Brel 1IRFPLAAO, T [Hdot: OIS

fo T e A TIN5 S =7 "™ ™
Erter serlication pane !
tr, P12

3456789
RBCOEE
OPRRETH

VLK Zm_,

frel . Hame?

ferl 1IAPBL.HD. 1 [H.toti B

e T v~ s

(#y Humerit digplag
¢ 3 Srecification limit diselaw
{3 EPC cordrel chard

i individusl value¥
£ 3 Gutlier Contrsl asiive

Arel BiRAPPL.FOD. § jH-tots

Example 8 SIGMA (DUPLEX) Chapisr 4; Introduction
Key Sequence  Display Comments
v ENTER
R SCOEE e EHER Enter the number for the new ap-
(®) tEFe  0-2000m ki s p!ica{;ion.
€ 3 NE+HF  8-10%8sn  ESH2
¢ ) Heagtrements from RSISZ

The instrument searches for con-

nected probe models and displays

them in 3 Hst.

1S ¥ the MIMS® contains 2a BETA-
SCOPE® MMS® plug-in tesiing mod-
ule (602-267) Besa (for beta emitter)
wiil atways be displayed in the list.

Select the probe model
(NC+NF ... ESGZ)

Determine the connected probe
model (must be ESG2).

A screen to enter the name of the ap-
plication will be displayed.

In our example LACQUER!ZN

Usc the arrow keys (ﬂ -

m) of the keypad to move the hxghw
light in the alphanumeric character
field to the desired character. cpt

the character with the softkey Gz )

BEL
155 Tise the MEIM key to Jelets crroneous
entries or unnecessary characters.

On how o enter narnes see also Chap-
ter 6, page 5-24.

Open the next page to make addi-
tional selections.

. Guaranteed | (888) 88-SQURCE | www artisanig.com
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Chapier 4 Infroducton

Exampia 8 SIGMA (DUPLEX}

Key Seqguence

PAGE

OFF

Setling-Up an Application / Parameter Definition

ENTER 9
" .
op
ENTER 1
4] 44
ENTER 1
[
vz

Display

T T e M) EGz

¢ 3 Humerdis diseiay
o) Spegification Iimit displaw
< 3 BPC control chard

i dndividusl valuer
£ 3 Owtlier Sontrol active

Arel 1FRPPL:ND: & JH-tots :

Mo (ERFPL B ESER
M Limit ronitoring GH-OFF
Lowgr Limit 1%
Upper Linit 1 ¢
Lower Linit 2 ¢
Uppror Limid 2 2 T

Gewl DIFPPL.HD. & |M.tot: G

EX3 Limit monitorins ON/AGFE

Lower Limit 1 &
Upear Limit 10

Lower Limit 2 : B, B
Upper Limit 2

arel 17AFPL. 1D, 1 utots o

=1 P Bk

ERI Linit monitoriny ON/OFF

Lower Lipit 13 TR
Urper Limit 11
Lower Limit 2 ¢
pper Linit 2 ¢ 1280, B2,

fippl BHPPL.ND. 1 [HAete F]

SHHEEIFT LU, B

£2) Limit monitorine OH-ADEF

Louwar Limit 1 1@

epar Limii 101 14
Lover Linil 23 [T
Upper Likit 2 ¢
Reei 1eAPPL. 0, £ JH-tot? Ol

[X} Limit monitorine OH-OFF
Lowor Linit 11 95,89
Uppar Linit 1 %
Lower Limit 2 ¢
Urpgr Limit 23

fiep) J3APFL.AG. 1 (Aol 8

Comments

Select the measurement display
mode "Specification lmit display".

Open the next page to make addi-
tional selections.

Activate specification limit monitor-
ing (audible signal for upper and
lower limit violations).

Enter the lower specification limit
(96 pm/3.8 mils) of coating 1.

I35 Coating 1 = Paint coating

DEL
155 Use MR key to delete erroneons on-
tries.

Enter the upper specification limit
(104 pm/4.2 mils) of coating 1.

B=Z" Coating 1= Paint coating

DEL
=5 Use I key fo delete exroneous ea-
fries.

Enter the lower specification lmit
(12 pm/0.5 mils) of coating 2.

BE" Coating 2 = Zine coating

DEL
1™ Use B key to delete erroneous en-
fries.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SQURCE | wwy.artisanig.com
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Example & SIGMA {DUPLEX) Chapter 4: Introduction

- Key Sequence  Display Comments
ENTER 1 : ST
- Enter the upper specification limit
g e EX1 Lisit nmonitorins OH-OFF (16 um}{}ﬁd& mils) of coating 2.
S Lowsr Limit 1% . . X
43 ~ Uepor Lindt 1t i@ Coatu;gf = Zinc {',Oat}.ng
g tower Linit 2 ¢ ™ Use MM key to delete erroneous en-
= Uowor Linil 2 % [T wies. R
L Geel LIWPPL.NG. | [N-toti B B
CON- £ — Finish parameter definition and :
TINUE change to the normalization function.
Hormalizet ion
yith the Prove in airy
progs Softkey "EET A%
el ZILACOUER-ZH [Htet: 8
Place probe in air | S0D CURLERD 55 Accept the air countrate (probe in
and press softkey Flense measure n-tines on BRSE I air).
N 0. 00
thi. 8.60 st .08 nt

Rrrt 20lRCOER/ZN TN EOLE eI

el ) [l

Measure p times on L b s Repeat the measurement until the

the substrate (steg]  |Please nessurs a-tines on BASE ! reading changes only slightly or not

piece without coat- at all.

ings to be meas- 1 1 » 1 IS Lift the probe approx. 2 inches (5 e

ured). i Z5.15 £ 3116 ni 8 " off the specimen before making the
frrl 2iLACRUER/ZN |Hatots @ pexti measurement.

Accept the Base readings. You
will be prompted for the saturation
coating material measurement (= ma-
terial of coating 2, in this cxample,
Zinc).

{2 The saturation standard (ec) for Zn is in-
cluded as a standard accessory.

=3 i
CGP\E‘ Normalizat ior (SHTURRTION NF?
FERM Hessure r-tines on SRTURATION !

0.00

phi, B.08 s @ #.88 ni ¢
fiepl 28 LAGUUER-ZH [H.iots aﬁ CEPE

Setting-Up an Application / Normalization

: T W M =) FEED
MQ&SUFQ n times on Hormalizetion CSATURATION HF2 :

the Zn-sataration Heasure rwtimes or SATURATION !

standard.
-88. 13

Phici=—G8. 12 5 18,0868 n :
Bprl 2sLACHHIER-ZH [H.toby

Repeat the measurement until the
Phi reading changes only slightly or

not at all,

ES Lift the probe approx. 2 inches (5 ¢cm)

off the specimen before making the
next measurement,

Artisan Technology Group - Quality Instrumentation..... Guaranteed. | (888). 88-SQURCE. . www.artisantg-com
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Chapter 4: Introduction Exzmpla 8 SIGMA (DUPLEX)

Key Sequence  Display Commenis £
CON- FER OB fhes it Accept the saturation readings.
FIRM B e Finish the normalization function and
56,8 |mmossmnna oo 3 change to the measurement mode of
Sl H the new application number 2, LAC-
= B Y T o QUER/ZN. _
g Ferl 2ILACOULR/ZH [N.iots 5 -
o =
& g R 8 Toue 171aPtR You are now ready to start the -
L BikMoz 1 n = 14
------------------ measurement process.
= 104 [ enp
84,9 orrapenscacr
(29 3 Doininininii
T s Ll .
12.8 lomesnsaz oo s oo nn

thl B0 LR  1Z.6  wn
fept 20LACOUERAZN [R.Aot: 14

145~ We recommend to make a reference measurement to verify normalization.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE. | wwyw.artisantg.com
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Exampie 9 SIGMA (NF/Fe) Chapter 4: infroduction

Example 9 SIGMA (NF/Fe)

Measurement of a zinc coating on steel.

Application: e Numeric Display
o 5 measurements will be averaged and grouped to a ‘single measurement value'.
o Normalize measuring system for application

A new Application will be created for the measuring application mentioned above. According to
the above measurement application, only the parameter i single readings” of menu function 0,
Create Application, needs to be entered. Normalization is carried out on the substrate (uncoated
piece of iron) and on zinc (saturation).

For a description of the measurement presentation mode Numeric Display, see Chapter 5, Sec-
tion "Numeric Display”.

@.l For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: @A model ESD! probe is suitable for this measurement application.
o« Connect the probe to the MMS®?.

. ON
» Switch the MMS® ON nm.
Key Sequence  Display ' Comments
MENU " . .

CERMARCLL SR ERL-2 Calls the menu function screen.
@ GSet M Hew Seplication
i Chamse Aeplication
§ BITE  Forene s . ions is d
4 Delete feriication A list of all menu functions is dis-
g Del.cfoger! Mess. Data Block laved . al .
g felect Festure played covering several pages.

= & fieer {H/OFF

’Q 9 Zelest Free Diselaw Mode

b fesl 11EPPL WO, 1 JNtoit o/

3

®

21 0 ENIER e T

2 ] RIS o ST Enter the number O to open the

= § FPPL.NG. 1 HEFe EGRBL.I menu "Set-Up New Applications”.
3

o 3

[ 3 .

8 g A screen with page 1 of all created

) P e 1 of 7 applications appears.

- ferl LERFPL.KO. 1 |H.tott 8]

=

©

B

=)

i, w2 ENTER

2 i T EEDDERERREs SRS Enter the number for the new ap-

g @ e 9-2000m  ESABLS plication,

@ Gk e
[ ﬂéasfw‘amnts from RSS2 .

The instrument searches for con-
pected probe models and displays

fep) 1:OPPLND. L [Hukott 8 themt in a list.

Artisan Technology. Group--Quality-tstrumentation——Guaranteed-<(888)-88-SOUREE i artiSatyrTo ===
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Chapter 4 Infroducion Example § SIGMA (NF/Fe}

Key Sequence  Display Comments )

I3 ¥ the MMS® contains a BETA-
SCOPE® MMS® plug-in testing mod-
ule {602-267) Beta (for beta emitier)
wili always be displayed in the hst.
Probes listed here serve only as exam-
ples. The actual list depends on the in-
strement combination and the con-

nected probes.
v " RS EER . CHiE X Select the probe model (NF/FE ...
() ke o-2000um  EBABL.I ' 0-1111, ESD1).
(e} MF/Fe  G-700 an ESDY
¢ » Misfe 8-198 am ESDY
¢ 3 Measuremerts frem RE2E2
fiem) 1EAPPL.NG. 1 (M toti
CON- Slame AL PR med  Determine the connected probe
FIRM Enter srelication name | o o1z |9 mociel {must be ESD1).
hoel.tanes  [EFLTBZ) aé‘%@% :
GFORSTU A screen to enter the name of the ap-
plication will be displayed.
feel 1APPL.ND, | [H_tot

Sefting-Up an Application / Probe Selection / Entering Names / Parameter Definition

v 4 -
e S e il I our example : EX1 ZN/EE.
vz 4t _6»
o> uB Eriter zprlicniion name | %;‘%6312 US@ the ATFOW keys (‘ w “
L e «fanet i mill ) of the keypad to move the high-
light in the alphanumeric character
NTER )
_ field to the desired character. Accept
CHAR. Bprt LEAPPL.MO. 1 |H_iot! ’ ot
the character with the softkey .
ESIEHNES £ FTEED DEL.
_ . £3° Use the I key to delete erroneons
Briter apriication nane Y entries or unnecessary characters.
el Mames  TER T HOFE =
a * HiJ On how to enter names see also Chap-
ter 6, page 6-24.
Beel 33APPL.NG. § jN.AoLi
e e EE Eiiwesd  Open the next page to make addi-
’ =) Huner-ic diselgy - B .
¢ 3 frgeifization init disrlay tional selections.
4 individusl values |
I3 Outiier Comntrol active
Beml LIAPPL.FG, 1 JR-Lot: o]

Artisan Technology Group. - Quality Instrumentation....Guaranteed. | (888).88-SQURCEwwiw-artisantg-com
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Exampie 9 SHIMA (NF/Fe)

Chapter 41 Introduclion

Key Sequence

ENTER 5
_—_—

Parameter Definition

CON-
TINUE

Place probe in air
and press softkey

LT .

Meagure n times on
the substrate (iron
piece without coat-
ings to be meas-
ured).

FIRM

Setting-Up an Appiication / Normalization

Measure n times on
the Zn saturation
standard,

Artisan Technology Group.- Quality.Jastrumentation

msereme Tt it e -
SIS, B < PERD EZDE

Display

(#) Numeric diselaw

¢ ¥ Srecificaljon linit diserlaw
¢ ¥ SPC control chart

i ingividusl valus! ig

[ 1 dutlier Contral aclive

gerl L3BPPLLND. § [HAots @

[N e e

Hormaedizal ion

with the Probe in airs
sress Sofikey 'GET He"

Bemi S1ER | BUFE (A_tet! @

s i
SNESIER 00 g b
Normalizet for (BRSE}

pimage measure n-times on BASE

0.00

2.8 st B.UG8 n ¢

Phil,

Marmaljzetion (BATE
Please messure n—tines on BASE !

76. 4

Pri. THB8 = 3 45 n r 12

Repl 20EX 1 ZHAFE lii...tott

" Normalizatlon (SATURATIOND
Mepsure ne-iimes on SATURMTION 1

0. 00

pht, B.08 @i B8.88 ni B
ArPl ZIEX & ZHAFE [H_totr N

SASMER L . Find
Hepmaiization (SRTURRTIONY
Passure n-tires on SATURRTION |

-53.7

Phi. 53,85 ¢ B.04 11 18

Berl ZLER § BWFE jHtott O]

Guaranteed I (QQQ) 88-SOURGCE : ARA

Comments

Highlight the parameter i individ-
ual value" and enter the number of
the desired readings.

5 measurements will be averaged and
grouped {o a single measurement
value.

No additional parameter selec-
tions, change to the normalization
function.

Accept the air countrate.

You will be prompted fo measure on
Rase (Fe).

Repeat the measurement until the
Phi reading changes only slightly or
not at all.

" Lift the probe approx. 2 inches (5 cm)

off the specimen before making the
next measurement.

Accept the Base readings. You
will be prompted for the saturation
measurement (= coating material).

IE® The sataration standard for Zn isin-
cluded as a standard accessory.

Repeat the measurement uniil the
Phi reading changes only slightly or
not at all.

B Lift the probe approx. 2 inches (5 cm)

off the specimen before making the
NEKt Measurenent.

+i 4
W trSantgTC O

P pmbmrte b e el EHSCME RIS OO BN MMSE
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Chapter 4: Introduction Example 3 SIGMA (NF/Fe)

Key Sequence  Display Comments ‘)

g CON-~ RO B oo 1730 B Save the new application with its

g FIRM Features ) parameters and normalization. .
< Pkdor : Change to the measuring mode of the 3
= Tt r—— e wmee i
2 st newly created application number 2,

o N EX2 ZN/FE.
§ Rrrl ZPER | ZWFE [N.tots Gl

I35 We recommend to make reference measurements prior to the actual measurements fo prevent measurement errors.
{1l See also Chapter 6.

..... A nig.co
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Exampie 10 NICKELSCOPE® Chiapter 41 Introtiuction

Example 10 NICKELSCOPE®

Measurement of a nickel coating on copper. Expected coating thickness approx. 75 pm (3 mils).

Application: e Monitor Specification Limits
¢ 3 measurements per block
o Combine 10 blocks for an evaluation with automatic printout

o Normalize measuring system for application

A new application will be created for the measurement application of example 10. The 1espective
parameters need to be set. Normalization is carried out on an Ni saturation standard (Ni Sat,,
included with the probe shipment as standard accessory).

For a description of the measurement presentation mode "Numeric Display”, see Chapter 5, Sec-
tion "Numeric Display".

g’il For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: e A model EN3 probe is snited for the measurement of nickel coatings on coppet,
o Connect the probe to the MMS®.

o Switch the MMS® on, sl key.

Key Sequence  Display Comments
MENU '
[ PERDORGOEES . ESel.2 Calls the menu function screen.

B Sot e Hew Breiication

i Chenye Brelication

2 Delete firrl, Heasuremend Datas
3 Copy  Berlication

4 Delete feplicabion

% Pei./fecert Meas, Data Block
& Salect Fosture

7 Change Feature

2 Ba

Lind
9 Select Free Displaws Hode
el LAFPLHG. 1 |N.totz ol

A list with all menu functions is dis-
played covering several pages.

0 ENTER

Enter the number O to open the
menu function "Set Up New Applica-
tion".

Sol o new application
REPL,HO. & HF-Fe EBRBLLI

Setting-Up an Application

L0100 B (e

A screen with page 1 of all pre-
viously created applications appears.

Pase } of 7
PP LERPPL NG, 1 [M.iot:

Artisan. Technolooy.Groun.-.Qualibnnstrumentation-——Guatanteea{8883-88+SOHR G-t .
o ' Reatoht~——otataftte et r(ovoo oo+ SOURTTE " WWwW artasdartg.torm

Fomormtors Manual FISCHERSCOPE® MMSS
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Chapter 4 Introduction

Example 10 NICKELSCOPE®

Key Sequence
v2  ENIER
__—

Setting-Up an Application / Probe Selection / Entering Names

v2 44

&) AB
ENTER
CHAR,

Artisan.Technology. Group.-.Quality Instrumentation

Display

P o T s ey EGRERELE

2-2088um  EGAERE,. T
B 4, 8us BN
B-128 e EN3

=
§
5
]
d
:

Enter aprlication nore !

3
G NN

Arel Hapet

fierl TXEFPLONG. § EN.Lotl

o | 5o

Enter aeplicallon pame |

fierl Hamet  JEPEL g Wb, & ﬁm

Brri TRMEPL,NB. 1 FH_tots

L P | = ENZ
Enter application name !
$aberes
fisnl. Mames R MICKEL | ABCDEFG
HIIKR
OPGRSTU
VWRYZ~ S
fepl 1tAPPL.NO. L fM.iet: B

Comments

Enter the number for the new ap-
plication. '

The instrument searches for connect-
ed probe models and displays them in
a list.

D& If the MMS® containg a RETA-
SCOPE® MMS® plug-in testing mod-
ule {602-267) Beta (for beta emitter)
wilk always be displayed in the Hst.
Probes listed heze serve only as exam-
ples. The actual list depends on the in-
stment combination and the con-
nected probes.

Select the probe mode! (NUY/NF ...
EN3).

Determine the connected probe
model (must be EN3).

A screen to enter the name of the ap-
plication will be displayed.

In our example : EX NICKEL..

w3z 44 EP
Use the arrow Keys (W, T, TN
wil ) of the keypad to move the high-

light in the alphanumeric character
field to the desired character. Accept

. ENTER
the character with the softkey .
DEL
I55° Use the B key 1o delete erroneous
enfries or snnecessary characters.

T3 On how to enter names see also Chap-
ter O, page 6-24.

Guaranteed | (888) 88-SOURCF | www.artisantg.cam
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Example 10 NIGKELSCOPE® Chapter 4; introduction

() Key Sequence  Display Comments !
PAGE D et Open the next menu page o make
(=1 3 &g - . .
167 Srpeifieation et diselay additional selections.
i individusl valuet

No parameter sclections on this menu
page.

[ 3 Outlier Cordrel active

APpl L3APPL.ND. 1 jH_tote [y

PAGE B | Open the next menu page to make
{3 Linit nonitorine ONOFY additional selections.
Lower Limit 2
Upper Limit * _

fieml L:APFLOND. 1 HlAol: 8

ON CrErechee Bl Activate specification limit monitor-
OFFE () Linit monitering ONOEF ing (andible signal for upper and
Lowser §imif = B.88

lower limit violations).
tierar Lindt 3 128,88

Arel LIAPPL.NG. 1 filtok: [

= L H e Sl Enter the lower specification limit

(70 /2.8 mils).

%3 Linit ronitoring QH/OFF

i Lower Limtt 3

Heper Linit ¢ 128, i

Fepl 17#PPL MG, L [Hiet: 2

Setting-Up an Application / Parameter Definition

w ‘~B B ECCEE ACiewsd  Enter the upper specification limit

[X1 Linit monitoring ONOFF (R0 um/3.2 mils).
0 lLower Limit #

Uprier Limit + &

ArpE LTOPPLOMO. £ W Bodd 2

DEL
135" Use the WM key {o delete sironeous
entries.

Open the next menu page to make
additional selections.

PAGE

[ Print Automalic Bveluation
i Blocks eer Bvalustion =m
I % tutomstic Hatch Result

n Measurenerts per Rlocks | 5|
Oftsats

Appl 1TAPPLLNG. & |H tote B

y-lastramentatien—Gtaranteed-(888)-88-SOURCEt www-artisamy ¢ 6
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Oparator's Manuat FISCHERSCOPE® MMS®

Page 4-49



Chapter 4: infroduction

Example 10 NMICKELSCOPE®

Key Sequence

OFF

o

O ! eENTER 1

= | -

2 0

~ | TN

g

o

[+

[» X

<

%= ON

% | ENTER

2

o

&

[

o

e

-y

™

_s::

%

n
ENTER 3
CON-
TINUE

Measure n times on
the Ni saturation
standard.

Normalization

Artisan Technology Group - Quality Instrumentation

Dispiay

REC-EEL,, SR CIFRES EMS "
I3 Print Sutematic Bvalustion

£ 1 Autonst iz Bateh Result
1 Heasurerents per Blockt 5|
Hfsett

n Blocks rer Evaluation

frrl 1:APPL.HO. 1 (hiets &

LM} Print fhdonatic Evalustion
n Blocks rer Evaluation ?
[ 7 futemstic Bateh Result

n Hessurements ser Block: [ o
Bffsets: 2. P
APrl LIAPPLIZ. § [Hutet: 2

(X} Print Automatic Bvaluaiion
n Biocks per Evalustion 't 10
X3 Futonstic Batch Resuli

n Measursments =er Block: | 5
Offoets
Aprl L:APPL.HD, § fHiei: @

[Hi Privt Automat ic Evalustion
#n Blocks eor Evaluation &
[ futomatic Batch Result

n Heasurenents par Block:
Offeet:

ferl 1#APPL.HG. § [N.tots

I
Hormalizat ion

Pleage meagsurs p-tines on Hiel

0. 00

500 s DB B
Apel ZTEX MICKEL |M tot: B

ot b

§ CIFES EHE
Newmalization
Please measure n-tineg on Nie!

1. 4

1,41 3 @8 n t 1B

Ry 5

Rerl 29ER MISKEL |ﬂ_1.ot§ aw

Comments

Aclivate automatic evaluation
printing.

Enter the number of blocks to be
combined for an {automatic)
evaluation printing (10).

Activate the automatic baich
(block) resull.

Enter the number of measure-
ments per block (3).

A group with batch (block) resulfs is
gencrated automatically after 3 meas-
urements.

Finish parameter definition and
change to the normalization fuaction.

Repeat the measurement until the
Xn reading changes only slightly or
not af all.

Guaranteed ] (888) 88-SQURCE. Lwww arfisantg.com
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Examplz 10 NICKELSGOPE®

Chapter 4. nroGucnon

Key Sequence Display
e .
CON- Xl SR ioms ravibl F‘L" -
F;RM Featurat
BlikHot 1
e ne # TL
3
r K1
[
E APFL ZiEX NICKEL jH_iot? [
g
g - —
g X L 8151504
= Featuren v 3.1
vo= 3 Feel Wl
BlikHn: 2ins ] FE=T W
nE 2 Fded 1
fi ?g‘iz w3 i
Nt 3 73 4
E]

Beel ZYEW MIGKEL [H fek: e%

Comments

Save the application, change to the
measuring mode of the newly created
application nurmber 2, EX NICKEL.

You are now ready to start the
measurement process.

I5° We tecommend to make reforence measurements prior to the actual measurements fo prevent MCASEIEment SIT0rs.

il For greater details see Chapter 6,

Artisan. Technaloay.Groun.--Qualib-lrstrumentation
T hd TAOOTT

e Aar sl FISCHERSCOPE® MME®

. + al.loooN.Q0 4
...... —taranteed-({ooo) oorSOURCETWWW At Santg.com
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S’

Exampls  BETA Chapter 4 introduction

Example 1 BETA

Measurement of the coating thickness of gold plated contacts (bronze substrate). Expected coating
thickness: approx. 1 pm (40 pin).

Application: e Specification limit monitoring (acoustic signal only)
e 5 measurements per block
« Combine 5 blocks for an evaluation with agtomatic printout
o Document block results without single readings
o Calibrate/normalize measuring system for application

A new application will be created for the example mentioned above. The respective parameters
need to be set: Calibration is performed using Aw/Ni standards followed by normalization on
the sabstrate bronze.

For a description of the measurement presentation mode Numeric Display, see Chapter 3, Sec-
tion "Numeric Display”.

For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: @Find a suitable probe in Table 8_2 of Chapter 8, page 8-8: The Promethinm Source
PM-147 offers a suitable measurement range for a gold coating with an expected
coating thickness of 1 pm (40 pin).

o Determine a suitable aperture platen (see Chapter 5, Section "Handling of a Probe"
and Chapter 8, Section "Coating Thickness Measurement with the Beta Backscatter
Method™).

o Install the aperture platen and source in the measuring table (see Chapter 5, Section
"Handling of a Probe). Measuring table used: Z14NG.

o Connect the meastring table to the MMS® (BETASCOPE® terminals).

o Switch the MMS® on, Ml key.

The detector (GM-tube) instatled in the measuring table will need af Jeast 15 minutes warm-up time
prior to the measurement for stable operation. Place the substrate material on the platen, switch
the MMS® on, and wait a minimum of 15 minutes. Then the detector will have reached its operat-

ing temperature.

Key Sequence  Display Comments

MENU

Calls the menu function screen.

Het Up Hew feriicstion
&%2?.: g::}m%mﬂimmmt Data
B %o font loat fon A list with all menu functions is dis-
1./Recert Meas, Data Block .
lect Featura played covering several pages.

Setling-Up Appl.

Brel LRPELLND. 1 jH.aotr  GIH

Artisan Technology Group - Quality Instrumentation.....Guaranteed | (888).88-SOURCE-+www-artisante-com
T e : v Page 4-53
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Chapier 4: infroduciion

Example 1 BETA

Comments

Enter the number O to open the
menu function 'Set Up New Applica-

tion'.

A screen with page 1 of all pre-
viously created applications appears.

Key Sequence  Display
0 ENTER Eoser
- - Set ur new serlivation
%ﬂPPi..ND. t HF-Fe ESRBLLZ
3
4
5
8
i
8
Paoe 1 of V¢
el LIAPPLLHG. § iﬁ.«mt: 8
¥2 % [ s el g EGREL.J
(o) NFoFp  B-20BGsm EBRBLLT
E ; Bota

Measuransnt s from REEI2

APPE LFAPFL.HO. 1 JNiett @

Enter the number for the new ap-
plication.

The instrament searches for con-
nected probe models and displays
them in & list.

B2 In this example, 2 magnetic induction
probe, mode] BGABR 1.3, is connested to
the instrument, in additior to the beta
probe,

bbbttt

|

Enter application nane !
Repl, Hape:  [EPPL.IG, 2 RECOEFG

Rrpl 12APPLOHD. & Hi.iels

8
VR~

Selact the probe model (BETA).

A menu page to enter the name of the
application will be displayed.

2 ifi
Erder arrlication name ! “

L — PREE

Enter the name for the new appli-
cation.

For onr example: BETA EX1,

use the arrow keys (— s , — ,
mills) of the keypad to move the high-
light in the alphanumeric character

Setting-Up an Application / Probe Selection / Entering Names

field to the desired characier. Accept
the character with the softkey &

5" Use the MM key to delete erroneous
entries or unnecessary characters.

+

15° On how to enter names see also Chap-
ter 6, page 6-34,

1.4 A3 Frrel.Hamss iBETﬂ E}tix i F&BCDEFG
HII¥LMH
el
ENTER
CHAR. Resl 1APPL.HG. 1 |N-toiz o)
PAGE é-g mﬁ‘?cg%ﬁéa?imt diselas
 } EPC control chart
Trheas? -3
i imdividual valuer i

[ 1 Budlier Donteel active

Brpl LERPPL.KO. 1 [H_tot: ]

Open the next menu page to make
additional selections.

No selections are made on this menu
page.

Artisan. Technology Group - Quality Instrumentation.

Guaranteed. ] (888) 88-SOLIRCE.Jmamw.artisantg.com
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Exampls 1 BETA LECAREET &, 1 B LDOLLIUE

~ )
R Key Sequence  Display - Comments
PAG jEETH = Open the next menu page to make
E £ 1 Linit menitering ON/OFF additional selections,

Lower Limit ¢
Upeer Linit &

Tenl LIAPRL. G, 1 [N, tot: SRS

F:‘." Ll
ON .
OFF 1 Linid nonddoriny DN/OFF

Activate specification limit monitor-
ing (audible signal for upper and

Louse Linit ¢ - lower limit violations).

Usper Linit & . {Ype.o0l

ferd LBPPL.R0. 1 {H.tot? 2

4

"3 ENTER 0

E BETE Enter the lower specification limit
g 5 I3 Linit moniterinz ORAOFF ({}5 JLIn, 20 i.liII)x

[+ 18 . tower Lindt § BEL

o S Uper Limit 8 B35 Use the WM key to delete erroncons
£ eRETies,

8

a Arr1 TTAPPL.ND. 1 R tett @

.

5 1

= i ENTER ERTES g g . .
% - EEL Enter the upper specification limit
ko] [X3 Lirit momiterineg (R/GFF ( 1.5 um, 60 [ll’ﬂ}.

g . 5 Lower Linit ¢ BEL

< N TN Upper Linit I Use the MM key to delete erroneouns
g -

[ entries.

3

o fiepl E:BFFL.NG. 1 jH.totd E

&% -

&

th

Open the next menu page to make
additional selections.

[Simua: _—
PAGE £ 3 print Hutonatic Evaluvation

1 Blocks #er Evaluation & [ 3}
£ ] matomatic Batsh Resuli
n Heasuremeris ver Blosks 15|

Arpf 31APPL.MO. 1 jH.dott 8

L TE vl
OF F.' 1B Print Butematic Bualumtion

Activate automatic evaluation

pi‘iﬂ'ﬁng.
n Blogks ser Fvalustion §
[ 1 thtomatic Bateh Resull
n Messuronerts par Biocks [
Brrl LEAFPL.NG. § jHAphs B
Artisan Technology-Group Y Irstrumentatiom Uual;:lllleb'u 11888)"88-SUURCE | www artlsantg com
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Ghapter 4 ldroduction Exampie 1 BETA

Key Sequence  Display Comments )
w é — : = Enter the number of blocks to be

X1 Print futonstic Evaluation
r Blosks por Eualuation 2
[ 3 #utomatic Bateh Resuli

n Measurensnis per Biooks [ 5

combined for an (automatic) evalo-
ation printing (3).

fArel 11EPPLLHD, | [N.tots [

ENTER g;_]F BB o
- W) Print Butomstic Evaluation

n Blocks por- Evaluation :
£X] Automatic Batch Resuli
n HMeagurenents per Blockt {3}

“Activate the automatic batch
{block) result.

Seiting-Up an Appl. /Def. Parameters

Arpl $APPL.HO. 1 fH.tot:

No additional parameter selec-
tions. Change to the specification
ment for the source.

Select the source in use.

I2° The source type is engraved on the
packaging.

& ~i4

¥ ENTER Ti-g0

firpl ZEBETR EXL  [M.{oil

TuwAR
0 O TR
oW

andsy
33333

Select the aperture plaien in use.

) BRI .
| |
Sewires T B&" The size of the aperture platen (diame~

ter, stot width) is engraved on the aper-
turs ring in metric and USA units
{(inches).

#rel 20DETR ERL  |H.totd

Setting-Up an Application / Select Source

Finish parameter selection and

CON B T Pm g @563
- talibration with t Standard -2 " . X
change to the calibration function.

T!N E}E Lalibret jonn with 2 Standards -2

Calibrat ion with 3 Stardards -3 .
A meny to select the nurmber of cali-

Calibration with 4 Standards -2 R
bration standards appears.

ferl DIBETR EXT | [H_tol:  0[J Mo

+

Artisan Technoloav.Group - Quality Instrismentation Guarantead.l(299) 98 SOLIRGE. i
T - ’a T o =4 Ty Artiodl Ig.bulll
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Exampie 1 BETA

Chapter 4: Introtiuction

Key Sequence

Position Base from
the calibration
standard set.

START
MEAS.

Posiiion the satura-
tion coating mate~
rial standard (oo}
from the calibration
standard set.
START

MEAS.,

Setting-Up an Application / Calibration {(Ni/Au)

Position the first
(coated) standard
from the calibration
standard set (any or-
der).

START

MEAS.

Artisan Technology Group - Quality Instrumentation

Display

BETH Prs #, 9,53 waray
Calibration with 3 Standards b
Please resition BHSE.

Teal = 5 Hoal =%

0. 0000

%t 0,008 5 :3,0008 n !

fenl 2iBETR EX1 [HAstt @

T P 4 8,63
talibration with 3 Standards !
Ploase wosition BR

Teal = % Heal = 3

3901

TS st 8,08 ni S
Brpl ZEETH EX1 [H.ott @

EEyE Pa, 2

Cajibration with 3 Standards
please position set. coalirs.

Teal =S Heal =5

0. 0000

9,AB 5 $A.08D8 n 1 8

[etote ol

X E

Berl ZEBETH EXL

BT Pr 2 8.
Cxlibrat ion with 3 Si.&miards
Piease position sat, ns.

Toni =D Neal =8

5927

% o Boy2 & ¢ AB.E8T n ! T

Rert 2:BETRH EX1 |R teds I CPE

BEELE Pry & 063

Falibration with 3 S5tandards
rlregase position Stamdard 1,

Teal =35 Neal = 5

0. 0000

i p.nes ¢ to ook nt o |
Aerl BiBETA ERT  [Hicto  Cjill

[ Py # 2,67 wvn
Calibration with 3 Stangards
Piease rosition Standard 1.

Teal = JHoml #» 3

0. 3553

T 7 B.344% 5 8. D067 ! 3
Beel 2:BETA EXi  |H.tokt @

Comments

Select the number of standards
(number of coated standards only!) in
the supplied calibration standard set.

Change to the calibration routine.

I3 The softkey opens a menu page
{for changing the measuring time (Tou)
and the number of measorements (N
for the caltbration routine.

Reposition the Base standard af-
ter each measurement.

After the fifth measurement, the
menu changes automatically and you
will be prompted to position the satu-
ration coating material stapdard.

Reposition the saturation coating
material standard after each meas-
urement.

After the fifth measurement, the
menu changes aufomatically and you
will be prompted to place the first
thickness standard.

Reposition the standard after
asach measurement.

After the fifth measurement a win-

dow to enter the coating thickness of

the standard will appear automat-

ically.

15 Rater the thicknesses of the standards
always after measuring.

Guaranteed I IQQQ\ 89-SOLRGE

e R R es i ETEMLIT OO R AR A

= vwwnTaT ucollltg COIT
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Chapter 4; introduction

Example 1 BETA

Key Sequence

0 ]
B

44 7
R

FIRM

Position the second
{coated) standard
from the calibration
standard set.
START

MEAS.

Setting-Up an Application / Calibration (Ni/Au)

Ag Fi

FIRM

Artisan an‘hnnlngy GLOLD.weL |:\|ify Instrumentation
o) i

Display

T T B g B, &%

Calibration with 7 Standards
Pigase rosition Standard i,

Yeal =5 Meal =85

| o

i Stendars 13
10
Frrl 2IBRTA EXL iN-Loir ] Caf

=] P g 5T
Calibration with X gtarldards
Piease rosition Standard 2

Fraif = B Hoel =3

| 0.0000

iy ! G.0000 5 :B.O08% ot 2

Frel 2iBETR BRI JRtor: G

gy A

EREETES Ew 4 O,

Cal ibrat fon with X Standards
Please pesition Standard 2.

Toa} = I Noal = O

0. 5193

ot 85136 5 0,087 nt X |l
Feel STBETH B [Lteis el o

%’1"&3’-‘& P @ B,
Calibratjon with 5 Standards
Flease position Standsed Z.

Tosl =5 Ncal = §

Rerl 2iHETR EXL  [H.tots

BB P # B,

falibration with 3 Standards
Fleazs position Standacd 3.

Teal = § Heoad = B

0. 0000

¥ s B.0060 s 19,0008 n 3 B
Prpi 23BETR EAL  jR.tet: @

Comments

Enter the coating thickness of the
first standard (coating thickness is
noted on each standard, 0.47 ym in
this example).

BEL

E55 Pelete ervonecus entries with the NN
key.

The menu changes and you will be
prompted to place the second stand-
ard.

Reposition the standard after
each measurement.

After the fifth measurement a win-
dow to enter the coating thickness of
the standard will appear automat-
ically.

Enter the coating thickness of the
first standard (coating thickness is

noted on each standard, 0.87 pm).
DEL
BE Delete erroneous entries with the Ml

key.

The menu changes and you will be
prompted to place the third standard.

(eYoXoAWeYo M aTa Y M i mVant mil

D A KL

A
CO

= TronweE T wWTwTErt S ar
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fxampla 1 BETA

Lnapiey 47 iInTOaLC1L

Key Sequence

Position the third
standard from the
calibration standard
set.

START

MEAS.

1 :
N .

miln m—

FIRM

Setting-Up an Application / Calibration (Ni/Au}

FIRM

ZERQ

Measure n {imes on
the Substrate mate.
rial (uncoated
bronze piece).
START

MEAS.

Normalization on Substrate (bronze)

Artisan. Technology. Group.

Display

BT

Ceiibration with 3 Standunds
Pleaze eosition Standard 3.

Tesl = 5 Noal =40

0. 7454

S oz G.7ASE & 18,802 n b

P ot B85

fepl 2IBETA BRI |N.toti @

= =] "
fGatipration with 3 Standards
Floase rosition Standard 3.

Toat » T Heal =3

ey A A
0

| stancard 5 : (L5 | 1B

EARI

fApel 2tBETA EXI Ei{..tal: a
EEETEY P #
falibration Parameters

Ho 3 3ast st 17.28
Hs * 5857 & ! 2389
foal ¢ % HNeal 3
HHiL 2 2.54 thir B.47
M2, ¥ #.52 thir B.EY
WHE. ¥ a.74 thiz 1.3
Feal ! 5,56

prel ZiBETH BXi

E’?_‘]H

Featurat
BirHn: i
™i

¢ f

1]

o3

Arel Z4BETR EX1

TRiot: o/

] [N P

Hormalizal ion
Piease rogition BASE.

Teopm = % Naorm = 5

3881

¥t 0008 s t0,0000 nt @ ]
fepl 2:BETE BY1 [N tott ]
BETA Fr A 8,63

Hornalizat jon
Plesse rosition BASE.

Triorm ® D Hrors = 3

2655

Z ¢ S564 5 5 D708 kT I
frel 2tBETR EXL

[A.ot7 ojill

Comments

Reposition the standard after
sach measurement,

After the fifth measurement a win-
dow to enter the coating thickness of
the standard will appear automat-
ically.

Enter the coating thickness of the

first standard (coating thickness 1s

noted on each standard, 1.47 pum in

this example).

085° Delete crroneous entries with the &
key.

The menu changes and the calibra-
tion parameters will be displayed.

The calibration parameters are an in-
dication of the quality of the calibra-
tion.

Change to the measurement
mode of the newly created applica-

" tion number 2, BETA EX1.

Calls the normalization function.

I85> The softkey opens a menu page
for changing the measuring time (Trom)
and the number of measurements
(N o) for the normalization routine,

Reposition the substrate standard
afier each measurement.

e M FCOHMERSGOPED Mis®

Qualitw Lot
Q lastrumentation—
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Chapter 4: infroduction

Exarnple 1 BETA

Setting-Up an Application / Normalization on Substrate (Bronze}

Key Sequence Display

E5E T, P £ B 63

Normalizat ion
Flpase rosilion sat, cosline.

Thors = 3 Mporp = 5

X P D.0600 5 t0.86080 nt &
firel 2PBETH #Ri Hotot: &

ENTER
BT P 4 B.6T
Normalizatisn Paramatars
Re @ 2648 53 .7z
LCO oB%7 ® I 8.88
Trtras o3
Hnorss ]
Fnern ¢ .61
Fnoraobst 2.&1

Rrel 2:BETA EXL  [Htedz

Comments

After the fifth measurement, the
menu changes antomatically and you
will be prompted to place the satera-
tion coating material standard.

Confirm the counirate for the satu-
ration thickness displayed.

‘The displayed value need only be ac-
cepted, since there are no changes in
the coating material.

The normalization parameters will be
displayed. '

CON- g 19_01, 1908 T1FeE Finish the normalization function,
EIRM Festure: i change to the measurement mode of
Brier application nurnber 2, BETA EXI.
™
5 "
N3
[
@eel DIBETR BMS  jidotr
1 0 e P o 663 . .
N n o O Call menu function 10, Printer Out-
intout for sinsle readin ut'
MENU E:') we printout P *
#) Print sinole readingg
() Print blogk resuit i
€ ) Simsle read. + biogh remut
IRFQ 2
Print Automatic Rvaluation
fepl 2:BETR EMi  |H.iotz 3
!
A o RElR En.2. Laked Select the desired output moede,
a rintout for sinsle readin "Print Block Result' (document block
£ o) brint black rocoit " results without single readings).
g ¢ 5 Sipgle read. & block ppsult
o INFQ ¢
£ Print fuiomatic Evaluation
o frl ZIBETR EX1 (R _totd oI
B
5
2§ CON- e serasehidib You are now ready to start the
FIRWV Festures measurement process.
BlkHor &
T ne & ™
4 F
M s
[ 3R}
Berl 2tBETR EXI  [H.tobt 3
Artisan Technology.Group - Quality.lnstrumentation ...Guaranteed.).(888) 88-SQUIRCE-|wwwarisantg-co
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Fwamplo T BETA LANSRE 4 (N ULUGTLE:

) Key Sequence  Display Comments
i 19,01.1596 1 Position the coated connector contact

Feature:
BliNost 1

on the platen and start the measure-
ment with the softkey START or

er e with the GO key of the measuring ta~
ne e 1.0 ble.

Arel ZBETA EX1  |H.iot:

If the printer is ON, a block (batch)
result will be printed after every 5
measurements. Additional for each 5
blocks an evaluation will be prinied .

Measurement

S We recommend to make reference meastrements prior to the actual measuremments to prevent measurement er-
rors. {3 For greater detail, see Chapter 6. 3

[S® 1f a different measurement precision is required, e.g,, a better calibration uncertainty (Far), than in this exam-
ple, a longer measurement time (Taorm, Tagt OF Trosas)} OF a iew number of measurernetits Noorm, N 6 Nipeas) need
to be ealculated prior to normalization or measurement, Use menu functions 1, 22, or 20, of the MMS®, g For
greater detail, see Chapter 6.

IS Terminate the measurement by pressing the GO key on the measuring table a second time.

B35 The settings of the meon function 10 apply to alt applications. The function settings can be changed at any time.

Adisan.Iechnology.Group.-Qualibe-tastrumentation—Guaranteed 1(888)88-SOURCE [ WWw.&ftisantg.com
e et ot FISCHERSCOPE® MMS? ' Pags 4-51




Chapter 4: Infroduction Example 2 BETA

Example 2 BETA )

Measurement of the coating thickness of paint on copper. Expected coating thickness: approx.
140 pm (5.6 mils).

Application: e Specification limit monitoring
o 3 measurements per block
o Calibrate measuring system for application

A new application will be created for the example menticned above. The respective parameters
need to be set, Calibration is carried directly on the substrate material and with a calibration

standard set of plastic foils.

For a description of the measurement presentation mode "Specification Limit Display”, see
Chapter 5, Section "Specification Limit Display”.

For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys see Chapter 6.

Preparation: @ Find a suitable probe in Table 8_2 of Chapter 8: The Thallium Source T1-204 of-
fers a suitable measurement range for a paint coating with an expected coating
thickness of 140 pm (5.6 mils).

® Determine a suitable aperture platen (see Chapter 5, Section "Handling of a
Probe" and Chapter 8, Section "Coating Thickness Measurement with the Beta
Backscatter Method"),

@ Install the aperture platen and source in the measuring table (see Chapter 5, Sec-
tion "Handling of a Probe”™). Measuring table used: Z6NGB2.

@ Connect the measuring table to the MMS® (BETASCOPE® terminals).

@ Switch the MMS® on, Bl key.
The detector (GM-tube) installed in the measuring table will need at least 15 minutes warm-up fime

_ptior to the measurement for stable operation. Place the substrate material on the platen, switch
the MMS® on, and wait a minimum of 15 minutes. Then the detector will have reached its operat-

ing temperature.

Key Sequence  Display Comments

MENL

BETH En £ 6.63) Calls the menu function screen.

0 et He Hew fpslication

1 Chaner Uerlication

2 {D:g;sw g;ﬂ ﬂg?ﬁlnmorﬁ. Pata . . i i }

3 boteta Moplication A list with all menu functions is dis-
g %%eg?c?w%wr‘h&as fata Bionk E d . . &I

3 Pronos Featis piaye COVCTIRE several pages.

g Beer DH-AFF

forl 2:BETA ERl (Mot S

Set Up an Appl.

APA-BFH n—\nfn EOFR

Artisan.Technology Group. - Quality.lnstiumentation..-Guarantesd.}{888) 88-SQLIRGE-|4
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e

o

Euvsmplo 2 BETA

LAEPTEN &7 HITOURJILUD

Key Selection

} ENTER
"
2 ENTER

FIRM

s min
s e
ENTER
CHAR.

Setting-Up an Application / Probe selection / Entering Names

PAGE

Artisan Technolagy.Group.-.Qualib.lastrmentatior

Display

[ T . (NI N —
Get up mew application iy

1 gPPEL.ND, 1 WE/Fe EGRELJ -] —
2 BETA gt BETH & i
4
5
&
7
g
Paye 1 of 2
APel ZIBEIA EXi  jH et 6
ER Poe # B 88
& WFFe  8-2008m  EERAELS
{ > Bat

B
£ 3 Measurements from REZSZ

Beri STBETR ERL  [H.dot! 6

BRI

Enter arplication mane !
&

Arrl  Hanei

fiepy ZrBETA EXE  jM.tedl

[ o
Enter applitation nane |
AR
ArP). Hanet %gﬁbﬁﬁﬁ
OPRRSTY
URYZ
Breey DeBETR B [NAott o0

asverrreiehiibi—

B L ———

I Hunarls diselaw

¢y Spacification Limit digelaw
€ > GE comtrel chart
Treas? 3
i individual valtes i
[ 1 Gt lier Control active

frrl DEETA E4L  [N.bols

Comments

Enter the number 0 to open the
menu function 'Set Up New Applica-
tion',

A screen with page 1 of ail pre~
viously created applications appears.

Enter the number for the new ap-
piication.

The instrument searches for con-
nected probe models and displays
them in a list.

IS5 in this example, only a beta probe is
connected to the instrament.

Select the selected probe model
(BETA).

A menu page to enter the name of the
name of the application will be dis-
played.

Enter the name for the new appli-

cation.

For our example: BETA EX2

use the arrow keys (-, s, -

wim) of the keypad to move the high-

light in the alphanumeric character

field to the desired character, Accept

the character with the softkey SHl.

IS Use the Wil key to delete erronecus
entries or unnecessary characters.

On how to enter names see also Chap-
ter 6, page 6-24 .

Open the next menu page to make
additional selections.

it M it BIEROMERSCOPES MMS2
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Chapter 4: infroduction Erample 2 BE 1A

Key Selection  Display Comments }

== —=lwed  Select "Specification limit display”.
W ¢ 3 Huperic diseiad i

& Seecification pimit disrlay

L2 SPL serircel shari -

Treuss 3

i individual valuet t +

$ 3 Outlier Controel active [

Brel WEETR EXL A0ty 6

Open the next menu page to make

additional selections.
Lowar Limit 2
tlppsr Limit 3 1288, 98

= ==
PAGE Il Limit monitoring ON/OFF J

Beed Z:BETH EHL  (MAets s

OFF L] Limit moniterins CHADFF

Lower Limii 3
Uppar Linit & 1208, A

Activate specification limit monitor-
ing (audible signal for upper and
lower limit violations).

Fepl 2#DETA ExL [fliotz 6

Setting-Up an Application / Defining Parameters

ENTER 4 rs—— eps w o

. B T —“iweml  Enter the lower specification limit
£ Linit monitorins DN-OEF (133 um, 5,32 inch).

3 3 Lower Lingt 3 T DEL
P l;::: i s [~ T55.58) I Use the WM key to delete erroneous
entries,

fipel ZABETH EXE  (Nlotl &LJ_;%_

ENTER 1

ESEE TS P

Enter the upper specification limit

£¥] Linit monitoring OH/OFF (148 m, 5.92 inch).
44 AS tower Linit : 133,60 DEL
teper Linit 3 IS5 Use the W key fo delete erroneous
- entries.

Berl ziBEiH B N.tots  GUMN

BT -
PAGE i 3 Prirt Autopatic Bwaluation

M Biocks per Hvalustion ¢ m
[ 3 futomskic Batch Resuld
n Heasurenents per Blooki {:@

Open the next menu page to make
additional selections.

Arpi 21BETR EXi  {H.teotl ]

Artisan Technology Group.-.Quality. Instrumentation.Guaranteed--(888)-88-SOURE
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Exampls 2 BETA Chapies 40 IMgueTon

} Key Selection  Display Comments
ENTER ENTER S— . .
s BeI0 R Activate the automatic block re-
L 3 Print Rutamatic Evsluation sults. 5 Measurements per block is
o » siecks rer Eentustion » L) the default value and need not be
n Measurements per Block: [ 5] changcd.

Rerl SiBRTA EXT  JRCieAr oIS

CON-~ Bl == No additional parameter selections.
TINUE Change to the specification menu for
nﬁﬁam o the source,
A B.48
# 9,50
LE:E-~ R
A B BE b

Reel BEBETA EXZ M totl

W
Press the e

Select the source in use.

_____ B The source type is engraved on the
key 4 times. & packaging.

Pro—id7

s

Bi-218

feel SIBETA EXZ  IN-tots

,Seiﬂng»ﬁp an Application / Select Source

ﬁ and press the BT Select the aperture ring in use.
B R -- B35 The size of the aperture ring {diameter,
g 5 837 m " slot width) is engraved on the apertwe
key 4 Ea % 8555 o ring.
times. Bi~710 # .80
Rerd SLBETA 32 [N tots
CON- EETE T2t ey Finish parameter definition and

change to the calibration function.

TtNUEE talibration with Z Standards >

tul ibrat fon with 3 Standards =
A memu to select the number of stand-

ards appears.

Calibration with 4 Standards —>

Fre) SSBETH Exz  |N.totz 8

BEre i oA B, 8%
2 Calibration with 2 Sterdards

Pipase position BRSE,

Teal = 5 Heal =3

0. 0000

% i 0,.0088 s :0.00B8 n ¥
frel FIPETA EXZ .ot &

Select the number of standards =
number of foil standards marked with
a thickness of the supplied calibration
standard set.

Setting-Up an Application / Calibration

Artisan Technology.Group.z Quality Instiumentation-—Guaranteet--(888)-88-=SOURCE wwiw ATISan
=T art |3 W.
e B e PEOCHERGCOIR R MMSE ! Sarg-Lom
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Chapter 4: introduction

Fxampie £ B 1A

Key Selection

Position Base =
uncoated copper.

Position the satura-
tion coating mate-
rial standard (o) for
measurernent.

Position the first
standard from the
calibration standard
set (any order).

Setting-Up an Appiication / Calibration (Foll/Cu)

Display

=R T A B LS
Calibration uith 2 Bt ardards
Plgase position BR

Teal = § Heal —5

4013

X5 3B gt 21,73 n T
frpl SYBETA EXE (M tol: 8

Celibrat ion with 2 Standards
Blease rosition sot. coating

Toai = U Ngai =3

0. 0000

X: 00083 s 18,0088 n 2]
el APEETA BNZ  JRLLol: B

E=E T) A 8635wy

BT N F o

Calibration with 2 Standards
Please pozition sat. costino.

Teal =% Heal = 3§

2196

x: 205 57 9180 n i 03

fiepl SiBEIR EX2  |H.told ad%

[ ww] Fm_g B.63

Calibwration with 3 5tandards
Fleape posilion Standard §.

Toal = % Moal = 9

it A I

Berl 2IBETG BN |H.A0LE

8] Standsrd 1 i Bk | (EIY

(R Ti. £ BB

Calibration with Z Standamis
fieage pogition Slandard 1.

Teal = % Heal =5

0. 4488

T i 0.4681 5 $6.8002 n t 3

el STBETH GRZ | [H.iot: B

BT T8 0 bk

Ealibration with 2 Standards
Please position Standard 1.

Teal = % Hgal =B

P aYalasl l

Standard 1

Tt a| " =
frRl GBETA EXZ  (HJADLR 8

Artisan.Technology. Group. -.Quality Instrumentation ...

Comments

Reposition the Base standard af-
{er each measurement, or reposi-
tion the platen opening (depending
on the measuring table in use).

After the fifth measurement, the
menu changes avtomatically and you
will be prompted to position the satu-
ration coating material standard.

Reposition the saturation coating
material standard afier each
measurement, or reposition the
platen opening (depending on the
measuring table in use}.

After the fifth measurememnt, the
menu changes automatically and you
will be prompted to position the first
standard.

Reposition the standard after
gach measurement.

After the fifth measurement, a win-
dow to enter the coating thickness of
the standard will appear automat-
ically.

Enter the coaling thickness of the
first standard.

(Coating thickness is noted on each
standard, 59 pm, in this exampie}

T Delete erroneous entries with the -
key.

M A SO0

f"u:n»:mrnnrlll (QQQ\ 88-SEURCE
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Example 2 BETA

Chaptar 4 Introduction

Key Selection

FIRM

Position the first
standard from the
calibration standard
set.

w32 ]

1.4

FIRM

Setting-Up an Application / Calibration (Foil/Cu)

FIRM

Artisan Technology Group.-. Qualify.lnstrumentation

Display

[N TN
Salibration wilh 2 Stondads
Pigase sositiors Standard 2.

feal = 3F Heal =3

0. 0000

®n ¢ B,GBB0 &5 :5.88808 n 3 B
Bl SeBETH DRz Aokt | &

B Ti # B.8%
tatibration with 2 Standuds
faame rosition Standard 2.

Toal = 3§ MNesl =3

0. 9020

T $ 80025 & KB.A845 n t 3

APl SiBETH EXZ  [N.toti el

EETES Ti 4 B.53
Galibration with 2 Standards
Lapdard 2.

Floage position
feml = § Heal =35

0 [ aletelos
Standard 2 s
[CECTEEY | Carg

¥n ot @l
fsel SIBETA EXZ

EETM Ti A 8.63
Calibration Paramslers

He  ® T989 &t

e % 2198 L

fral § ¥ H

Hii. a.47 this .8
KHZ. & a.87% thas

Foal ¢ 5.85

ferl SPBEIR ENZ  [H.tott

BT Ti # 26
FLE 19,81 1906 1354651
Bkt ¥R LR gt B
FT:E 0
133 ------------------
n=8 th = vty
RAppd LEBETA EXZ H.tots 8

Guaranteed.] IQQQ) 29 . SOLIRG
1 F

Comments

Accept the coating thickness
value entered - you will be
prompted to place the second stand-
ard.

Reposition the standard after
pach measurement.

After the fifth measurement, a win-
dow to enter the coating thickness of
the standard will appear automat-
ically.

Enter the coating thickness of the
second standard (coating thickness
is noted on each standard, 206 pm, in
this example). )
DEEL.

ET Delete erroneous entries with the Sl
key.

Accept the coating thickness
value entered, the menu changes -
display of the calibration parameters.

"The calibration parameters are an in-
dication of the quality of the calibra-
tion.

Accept parameters and calibra-
tion entered, change to the measure-
ment mode of the newly created ap-
plication number 3, BETA EX2.

e e e e Rl e o EOHEET TS | AT

=l ' 1.
T Ty e oS arttgTCoTIT
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Chapter 4: Infroduction Example 2 BETA
Key Selection Display Comments ' (N
1 0 BEIM 11 .2 B.83 3 L'y W
N - Call menu function 10, Printer Out-
ENU irtot Tor sinsie readine put', to select the desired output data.
M“ # Kinz gihsée rfagénss
J Einole rest. v Bisel result
fprl STBETR EXE  (N.E0iF O
- i
=
g .
A 3 BETR - Select the desired output mode,
g S o m  Single read. + block result’ (docu-
a !E 3 BRInE Blook reault menting all single readings and block
O (#) Sinsie read. + biock result
E - results).
E
§ Res) GroETA B2 [H.ioir G
CON- R N Accept the settings, change to the
FIRM ey measurement mode of application
number 3, BETA EX2.
e Tara— = You are now ready to start the meas-
Pepl SiBETR EXZ  [M-Aot: 9 arement process.
- BT 19.51. 109 1afBigs Position the coated copper pieces on
é e T ey the platen aperture and start the meas-
o urement with the softkey or with
@ . the GO key of the measuring table.
é now ¥ thow  1Z9 um
Perl SIBETH EX2  [M.tets 13

I3 We recommend fo make reference measorements priol to the actual measarements o provent measurement errors.
' i For more details, see Chapter 6.

555 If a different measarement precision is reguired, e.g., a better calibration uncertainty {Fcal) than in this exam-
ple, 2 longer measurement 4me (Tuomm. Teat OF Teneas) OF a new number of measurements (Nponw Neg Of Niyers) need
%o be calenlated. Use menu function 1, 20 or 22 of the MMS®. @) For more details, see Chapter 6.

E55° Cancel the measurement by pressing the GO key on the measuring table a second time.
PS5 The settings of the menu function 10 apply te all applications, The function setiings can be changed at any fme,

Artisan Technology Group, - Quality Instrumentation.....Guaranteed | (388) 88-SQURCE -} www-artisan
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Example 1 FERITSCOPE® Chapter 4: Introduction

Example 1 FERITSCOPE®

Measurement of the ferrite confent.,

Application: e Numeric display
o Specification limit monitoring
o Normalize measuring system for application

A new application will be created for the measurement application mentioned above. Parameters
need to be set according to the application. Normalization is carried out on a Base standard with
approx. 140 WRC-FN ferrite content.

For description of the measurement presentation mode "Numeric Display", see Chapter 5, Sec-
tion "Numeric Display™.

For a description of the instrument operation (calling menu functions, ete.), instrument func-
tions, and softkeys, see Chapter 6.

Further Information about the measurement of the ferrite contents will you find in Chapter 10.

Preparation: e A model EGABI1.3-Fe probe is used for this measurement application.
@ Connect the probe to the MMS®.

@ Switch the MMS® on, i key.

Key Sequence  Display Comments
PSP 01, 1996 10F10r25 8 Measurement application number 1.
Faaturs
BlkHor i
hE nw 8 21
o &
Mg
Frel LIAPPL.NG. 1 JH.tots DI
£
£
S | MENU — .
g 20QSCCRED EIRE.2 Calls the menu function screer.
'a_ 8 Sel Up Hew fpelication
by i Lhange Rerlicaticn
2 ¢ HEISES oot et ot i N
o 4 Balete feriicet ion A list with all menu functions is dis-
o 2 Bl T e layed covering several pages
[=N e ghaﬁse 53’?1% p ay cove g p g -
:? g Sg?;ct Fres Dizplay Mode
g’ fiPrl EIAPPL. MO, § [H.tot? @
=
;3
7
0 ENTER prm——
st o e ) ETRE. 3 {rommry
s I z=a  Enfer the r}umber 0 to open the
1 APPL.NO. & NCAN ETRS.S Clgzead  MIETIU function 'Set Up New Applica-
H tion'.
3
3
a .
Pase 1 of 7 A screen with page 1 ef.aii pre-
Aerl (ERPPLLAC. 1 [N.tots W viously created applications appears.
Artisan Technology Groun.-.Quality lnstrumentation.—Guarapteed--888)-88-SOUREE :
ot CToooroco-Soontr W artSarity. COIm
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Chagter 4: introduction Exzmple 1 FERITSCOPE®

Key Selection Display Comments
o % ARSI Enter the number for the new ap-

a3 MEAE  B-1208u0n  ETES.3
EERRIT - B,.8%FN Eﬁﬁﬁi S_FE
HE/Ee B 4, 8mn
PiAF 9128 un
E B2la

auurenenis from RE23Z

plication,

P
A

The instrument searches for con-
nected probe models and dzspiayq
them in a list,

Berl LIEPPL.HO. 1 [H.tot:

I ——
[ e
* NEZRE  8-128Bum  ETRY.Z
* ERRTT 8- B B%FH EGRR:.E_FE
- 4. 8mm  ENI

I N
3F
3 WEAF

3 NiF  B-12 om  ENS
3

Bata
Heasuronents from RS23Z

B The probes listed here serve as an exai-
ple only. The actual Jist depends on the
instrument system and the connected
probes.

CON- - |EEREELEE ' Confirm the probe selection.
F;RM Enter seplication rame 1 "
RRp—" PRy A menu page to enter the naine of the
Hi ¥ . . - .
oraRstl new application will be displayed.

Setting-Up an Application / Probe Selection / Entering Names

b4 4
: ~ . For our example: FERRITE.
Enler arpiicotion namp ! ; 2 e LA
> a8 1a Use the arrow keys (MR, NN, T,
Fy) P
M — Frrd: Hanes :mﬂ"; Nl mEm) of the keypad to move the high-
ENTER light in the alphanureric character
field to the desired character. Accept
CHAR. Brel L APPL.ND, 1 (M iots ) .
the character with the softkey .
........ DEL
o . B Use the Ml key to delete erroncous
Enter arplication nane L. a2 entries or unnecessary characiers.
fppl.Namet  FERRLTCE | SECOEFG
P HLI On how to enter sames, se¢ also Chap»
Uity Z=— ter 6, page 6-24.
Bl TrappLRe. 1 [Rtot: ol
E= g next menu page to
PAGE B BT o [BY ke additional selecions
3 SPC corirol thart )

No settings on this page will be
changed.

i individual valus:
[ 3 Outlier Control astive

Arel [3APPL.HO. 3 jH_tot: 4

Arfisan Technology.Group - Quality. lnstrumentation ... Guarantesd-1-{888).88-SOURCE| risant
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Example 1 FERITSCOPE®

Ghapier 4: introduction

Key Selection

PAGE

Setting-Up an Application / Parameter Definiticn

ENTER _¥2
.

FIRM

Measure n times on
the Base standard
with an approx.
140 FN ferrite con-
tent.

Setling-Up an Application / Normalization

Artisan Technology. Groun.-.Quality Instrumentation.

Display

R 1.Z

[ 3 Limit monitoring OH/GFF

towsr Limit ¢

Urerer Linid @

Aeel (HPPLLMB. 1 [H.iot: 8

it
L oy =

N Limit monitorins ONADFF

tower LEnid 3
Yprer Limik £
Rerl LIAFPL.ND. 1§ (H.iotc 8

il | i W W = EGRRi, 5. FE
X Lindt moniteriny ON/DFF

Powsy Limit ¥

Uspar Linit ¢

fArel 2FERRETE H_toks &

[X3 Lin3t nmonitoring GH<OFF

Lower iimik &
Urpar Limit 3

APl ZIFERRITE  jatotr B

L s =
Hotwmalization

Please measure retines on BRSE @

0. 00

FEOL .88 et BLBA Rt B
Bepl SIFERRLTE  hbett @

.5 FE

R T SOHBL B FE

Normnal izatiorn
Flease nessuyre retimes on BRSE !

156

FE: theg et 2,97 ni if

APei ZFERRITE  [M.told

Comments

Open the next menu page o
make additional selections.

Activate specification limit monitor-
ing (audible signal for upper and
lower limit violations).

Enter the lower specification limit
{1 WRC-FN ferrite content).

pEL
ES™ Use the Sl Ley to delete erroneous
enfries.

Enter the upper specification limit
(2 WRC-FN ferrite content}.

DEL
P& Use the NI key to delete erronsous
entrics.

Finish parameter definition and
change to the normalization routine.

Repeat the measurement until the
reading changes only slightly or not
at all.

Fymarmtare ol FBSCOMRRSOCORER M2
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Chapter 4! Infroduciion Exampie 1 FERITSCOPE®

Key Selection  Display Comments 9
CON- Epecore,  ERELT e Finish normalization and change to
FIRM Features ‘ the measurement mode of the newly

Biktior 4 created application number 2, FER-

;@: n= 8 Fif RITE.

He

Aeel 2FERRITE |Hutet: 2

ﬁ%m'm g. Bi, 199%%%5%35% k

Measurementi

You are now ready to start the meas-

s

Features nw4 1.2 FH
n=é 1.2 urement process.
BikHpr f|n=g& 1.2 FN
n= 1.2 FH
FE LR E S
i 8.08

H B

fiep) RFERRITE  [N.tob2

fg

U25” To verify normalization we recommend to perform 2 reference measurement.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SQURCE. | wwy.artisanig.com
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Example 1 SIGMASCOPE® Chapter 4: infroduction

Example 1 SIGMASCOPE®

Measurement of the electrical conductivity on non-ferrous metals without temperature compensa-
tion. The temperature of the specimen is assumed to be 20 °C (68 °F).

Application: e Numeric display
o Normalize measuring system for application.

A new application will be created for the above mentioned measurement application. Since nu-
meric display is the default setting, no parameters need to be changed. Normalization is performed
en the copper standard (Cu conductivity standard, included with the probe shipment).

' For a description of the measurement presenta’ezon mode "Numeric Display”, see Chapter 5, Sec-
tion "Numeric Display”.

For 2 description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkeys, see Chapter 0.

Fusther Information about the measurement of the electrical conductivity on non-ferrous metals
will you find ia Chapter 9.

’Prcpara{ion: e The electrical conductivity probe ES1A is used for this measurement application.
@ Connect the probe to the MMS® (SIGMASCOPE® proba socket),

® Switch the MMS® on, WS key.

Key Sequence Display Comments
i X T Rt Measurement mode of application

pumber 1.

Fratures
BikHor 1

ThE n= 8 it
¥

¥z

Repl 11APPL.B3. 1 (H.tott a

] EER I 3 Calls the menu function screen.

2 Set UP Heu Arrlication
1 Chatwe Arelicat i
2 Delete fier], Meamurenert Dala

Setling-Up an Application
=
m
=
o

3 5iToie Reolication A list with all menu functions is dis-
E %ié@c;g{. fieas, Data Block E d_ . . 3_1
¢ Ehonme Fostures p &ye COV&ﬂﬂg sever pag&s.

g Beer
9 Salect Free Display Wode
Feri LPAPEL.NO, | IRtotr QI

Artisan. Technoloay. Groun - Qualitv.lastiumentation....Guatanteed-1-{888)-88-SOLIRGE-|ananar
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Chapter 4; infroduciion

Example 1 SIGMASCOPE®

Key Selection
0 ENTER
I
w2  ENTER
.

Setting-Up an Application / Probe Selsction / Entering Names

w2 <4

&) A8

ENTER
CHAR.

Artisan Technology Group - Quality Instrumentation

fok up new arelication
APFL.M). 1 #F/Fe EGREL1.3

B0 PR AR

Pase 1 ¢f 7
firpl 1EAPPL.ND. f M tott

g AFg PZBObus EGREILS

ta
[T B B £ 4 ESIH
smremards frem RSE3IZ

s
RYara v
FugL

Fepl 13RFPL.HO. I [Hist: @

FRERRT LI R 21,3

WFoFe  De20G%us  EGABIL3
Bt

2
2 a
® SiGHR  E-1iE % Egin

3 Measuremerts from RS232

fippl 1HIPPL.HG, 1 iN_toty B

P [ e O =

Enter arriication name !

flepl. Hamet  [EPBLHE, 2] fuC

Ared (EAPPLOHDG 3 [M.iotz

SSHEMEESCIOEES

Erder arrlitstion name !

Frel Hamer  FEPPL. NG, 2

Appl 1FAPPLLNG. 1 [N.iots

Comments

Enter the number 0 to open the
menu function ‘Set Up New Applica-

tion'.

A screen with page 1 of all pre-
viously created applications appears.

Enter the number for the new ap-
plication.

The instrement searches for con-

nected probe models and displays

them int a list.

B35 The probes listed here serve as exam-
ples only. The actual Hst depends on

the instrument setup and the connected
probes.

Select the probe model (SIGMA ...
ES1A).

Confirm the selected probe modei
(ES1A).

A menu page to enter the name of the
new application will be displayed.

For our example: EX1 CONDUC.
[Jse the arrow keys (&, & &,

&) of the keypad to move the high-
light in the alphanumeric character
field to the desired character. Accept

ENTER
the character with the softkey .

Guaranteed | (888).88-SOURCFE | www artisantg.com
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Exampis 1 SIGMASCOPE® Chapter 4: Infrociuction

Key Selection Display Comments

BEL
I5° Use the MM key to delete erroneous
entriss or nnnecessary characters,

On how to enter names, see also Chap-
ter 6, page 6-24.

FenT THFPLLID, 1 TRtoty E ]l A

PAGE Use the softkey to open 3 addi-
tional menu pages to enter/select pa-

rameters.

CON- SE £l ' No additional parameter selections.

Ti N “ E Select measurament

I withowt temp. correciion
€3 with tese, soreection

Setting-Up an Application / Entering Names

Aepi 21EWL CONDUL jM.tott @

CON- SRROSLECE R Change to the normalization rou-
ELTINUE tine.
ﬁ Horwalizat ien
= #ith the Probe in airy
g rresy Softkes "GEY B’
g Rerl 2EERE CONDWS fitots i
™
g
% | Hold probe in air The countrate for probe in air will be
«.;;. and press the soft- confirmed.
2|,
§ key .
o FST SO e tovg 11118741 13 Save the new applicatior and nor-
5:‘ Features malization. Change to the measure-
2 Eor ment mode of the new application
- a - v,
£ P ne @ number 2, EX1 CONDUC.
[} N .

Aerl SiEWE GORDUC [ kot G

You are now ready to start the meas-

bl
=

¥ 22 4
oy eaturet | n= ¥ 322 % urement process.
E oz il n=9 29.2

n = 6 2.1

g @b RGN 2 7
g 51 $.83
@ R ? 39& 2
=

55 We recommend io make reference measurements prior to the actual measuremests 10 prevent measurement erros.
For more detail see Chapter 6, page 6-34.

Artisan Technology Group.- Quality Instrumentation.... Guaranteed | (888).88-SQURCE | artis
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Chapter 4 Introdugiion Example 2 SIGMASCOPE®

Example 2 SIGMASCOPE®

Measurement of the electrical conductivity on non-ferrous metals with temperature compensation.

Application: « Numeric display
o Temperature compensation
» Normalize measuring system for application.

A new application will be created for the above mentioned measurement application. Parameters
must be set according to the above measurement application. Normalization is performed on the
copper standard (Cu conductivity standard, included with the probe shipment).

For a description of the measurernent presentation mode Numeric Display, see Chapter 5, Sec-
tion "Numeric Display”.

For a description of the instrument operation (calling menu functions, etc.), instrument func-
tions, and softkays, see Chapter 6. f”‘)

@f Further Information about the measurement of the electrical conductivity on non-ferrous metals
will you find in Chapter 9.

Preparation: '« The electrical conductivity probe ES1A is used for this measurement application.
@ Connect the probe to thc MMS® (SIGMASCOPE® probe socket).

@ Switch the MMS® on, sl key.

Key Selection Display Comments

Measurement mode of application

gl lg B3, 1996 11:26:%@!

REE,

Festure! n=3 322
n=s 32 number 1.
BikMHot 1i n=35 %2 %
n 6 %1%
st 3G o7 %
& § 8.l
v 39.2

Calls the menu function screen.

Set Up Hew Aeriication

? Chanpe Replication
2 Delete HPFPL. Neasurenem Data i . . . .
% Bolete Aebiication A list with all menu functions is dis-

S Pel.sHccert Meas. Bata Block .
g Select Feature played covering several pages.

8 Bogr DHAORE
G Select Free Disrlaw Node

Setting-Up an Application

Aee] 22EXL COMDUC jN.Eotz 7

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | wwuw.artisantg.com
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Example 2 SIGMASCOPE® Chapter 4: introduction

.

[ . .
() Key Selection  Display Comments
¢ ENTER e -
i O 51 2
“ Set u:::w application Enter the f']umber 0 to Open the .

i fEaH0: 2 Wobe ESERLS 8 menu function 'Set Up New Applica-
3 tion'.
z
&
T
2

A screen with page 1 of all pre-
viously created applications appears.

Page 1 of ¥
#prl 7IEMI CORDGE [H.iotz 7

3 ENTER

D SHRsELE Enter the number for the new ap-
Eﬁ; ggf;a 2-2000un  ESRBL.Y p{icaﬁon_ _

{ ¥ SIAMR 1118 % 5149
{ 3 Measwromenbs Tron RSEEE

The instrument searches for con-
nected probe models and displays
them in a Hst.

Rep] ZTERL CONDUG |N.tot ?Iﬁ‘

35" The probes listed here serve as exam-
pies only. The actual list depends on
the instrument setup and the connected
probes.

G i ESLE | Select the probe model (SIGMA ...
N2 WV Fe  O-2000um  EBHBLLY - ES1A).

¢ > HF.

¢ > Heta

ced THEMA i-3l0 % ESEH
¢ % Mpagurenents from RG2IZ

Brel Z:iEX COMDUC iltets 7

.
?IRM Entar seelication naer f

3
Geer) . Mamzt  IRPPL,HD. 3 g

Confirm the selected probe model
(BES1A).

Setting-Up an Application / Probe selection / Entering Names

A menu page to enter the name of the
new application will be displayed.

Aeri 21EX: COMDUE jM.tots

& & For our example; EX2 CONDUC.
€ 6

vz
use the arrow keys (M, NS, W

Enter application name i

Bo, Q12
6 A8 N T
* ‘ frpl.Manes  [EEPL 00 5] gm _ Aﬂa) of the keypad to move the high-
ENTER vz B light in the alphanumeric character
cﬂ AR T [ T field to the desired character, Acpt

the character with the softkey

Artisan_Technology Groun. - Quality Insfrumentation......Guarantees.-(888)-88-SOURGE-wwrw-artisantg-com
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Chapter 4; infroduction

Example 2 SIBMABCOPE®

Key Selection

Setting-Up an Appl. / Selection of the Temp. Compensation

CON.-
INUE

=
L
E
k]
£
2

Hold probe in air

g Xs B

TEMP,
ALPHA

Temperature Compensation

Salect measurpmant

(#) witheut fere. correction
{ » with fane. correction

Arpi JTEXZ CONDUD {&.tcrﬂ

o Ly oo N -9 £ §

Selech measurangnt

¢ ¥ withpul, Ltepe, Wr'r‘wt ign
L with tewr. correstion

i T

Horpalizstion

Witk the Probe in air.
press Softked "GET WS’

SiIEGMmSCOE ESAA -

Arpl §7EWE CORDUC TR totr

and press the soft-

e gl s § 1« | I—
EG 18,81, 1996 2232%!543

Featirel Surrent Temr.= 28,8
BikHot 1 Teme Doefd. g = §,.8040
5 CCurateme) =
wed ne B %
-3
H 5

s{2BC>
Arel S1EX2 CORGUC JHictr @

ST T e ESif

Erbar tonpdrature and
Lomperature soafficiant Ffopr the
ctrpent application.,

Sensor tomperature: 23.9 ¢
Current Lemp. H ¢ |B
Teme. cosfficlent : 8.384880) 1T

Arel 3:ENZ COMDUC [H.iotr  offfjMiu

Comments

DEL
B Use the MM key to delete erroneous
entries or unnecessary characters.

On how to enfer names, see also Chap-
fer 6, page 6-24,

No additional parameter selections.

Select 'with temp. correction’.

No additional parameter selections re-
quired. Change to the normalization
routine.

The countrate for probe in air will be
confirmed.

Save the new application with ifs pa-
rameters and normalization. Change
to the measurement mode of the new
application number 3, EX2 CON-
DUC,

Open a menu page 1o enter the
temperature and the temperature
coefficient (o) of the material to be
measured for Deg. Celsius (°F are
also possible, see page 6-61).

Doemm A TR
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Exarmipie 2 SIGMASCOPE®

Chapter 4 Infroduction

Key Selection
2 3
. e
N
[ =
8
el
]
24
=
&
&
3
| ENTER .
3
o
2 (4 (1
£ IR
i
=11 7
N
7 vz

FIRM

Measurement

Display
AT T o NN AU =711
Erder feprprature and

{emererature coefficient for the
current srriicel isn.

Sonser ismreratues! T2 O
Current tams, s >
Tenp. coefticient | B.Gsdaual 100

FPPL SIEAZ GONDUG [Hutot: @

B i B, ESIR | g

Enter tenperatire snd
tanpersture coefficient for the
current aprpification.

Sarsor temperatirel 2T.4 T

v 387 ¢

furrent tene.

L E51
%Em 1B, 81, 19Pe 23:%%&2
Feature: Current Tenr.=  Z3.2)5q

BikHok i

i B B %

Mot
o2tk

PPl SIERZ CORDLC M tot: B

Gurrent Tene,= i
Tome., Conff. & = B.BR1E

SlkHo H
o . teper w 2%.0
et BRI UCE %
E-2 a.e1
OG0 x

el WEKD COWDOL [H.tot: S

Comments

Enter the temperature of the speci-
ncH.

Measure the temperatore with a sur-

face thermometer and enter the read-

ing.

1™ Option: '
Connect a surface femperature probe ©
the MMS® (MULTHUNCTION
socket) and measure the surface tem-
peratare of the specimen ("Sensor tem-
perature™), Confirm the "Sensor fem-
perature™ as the specitnen temperature

("Current temp.") with the sofikey _

Enter the temperature coefficient
of the material to be measured.

Can usually be looked up in fables or
handbooks.

Confirm the eniries and change to
the measurement mode.

Now, the influence of the tempera-
ture will be compensated for during
the measurement,

B The softkey Whkle opens a window 1o

enter the current femperature and the
ternperature coefficient of the specimen.

You are now ready to starf the meas-
urement process.

35 We recommend to make reference measurements prior to the actual measurements o prevent measarement eITo1s.
£ For more detail see Chapter 6, page 6-34,

Artisan. Technalogy Group.-. Quality-lnstrumentation.
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Example Simple Operating Mode Chapter 4: Infroduction

..} Example Simple Operating Mode

Switching from standard to simple operating mode.
The following operating mode switch is done in the measurement application of example 3 PER-
MASCOPE® (8 Page 4-17).

To make the switch, the standard measurement mode screen must be shown on the display. Call
eny function 34 (from the Supervisor Menu). Change the operating mode to ‘Simple Measure-
ment Mode'.
RENY
B In this simple operating mode, all menu functions called with the Wl key are blocked. Functions that can be
called directly from the keypad are, however, available.

Further Information about the Simple Operating Mode will you find in Chapter 5, page 5-19.

Measurement application and set up as in example 3 PERMASCOPE®.

Key Sequence  Display Comments

Measurement mode screen of the ap-
plication.

Aappl ZiDK NB. §  [Hiott a2

i EERTPSCLIPER E E Calis the menu function screen.
B Spt Up Now frerlication

1 thanpe frelication
% belete gr’#!; Meazurenent Data

3 5% Arodicorion A list with all menn functions is dis~
5 Pel. Hogert Meas. Data Block .
§ Select Featurs played covering several pages.

g Chansg ﬁeatum
3 Selact Free Disrlaw Mode
feel 2:DK WO, 1 id.iot: 22

w2 9

[EEE iy T ) . Enter the number 29 to access the

Supervisor Menu.

ENTER Erber Supervizor—Pazsword and
praes ENTER to confirn.

Changing 1o Simple Operating Mode

fert ZIDK WO, 1 [ALets 72 i

Artisan. Technoloav. Groun.-.Qualiblnstrumentation——Guaranteed-{888)-88-SOWUREE- 4 "
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Chapter 4: Infroduction

Exampie Simple Operaling Mode

Key Sequence

1 5
N .

9 ENTER
|

3«
N .

ENTER

Changing 10 Simple Operating Mode

Artisan Technology Groun - Quality. lnsitumentation

Dispiay

BRI GR I r (RY ESOR1. 3
2 Prirter Selection

Ti Serjal Pord Confisuration

32 ﬂsﬁim Mo Probe
#M.lm:awre QPPE juation

34 SII‘!?L [ Nt}

35 mtwaﬁ ic. Switch—ﬁFF

%% Lift-GfPorrensat ion

39 Service—femn:
frel 20K HO. A

N tois

...

Selegt
sinrle <=> normal  mode

(0 Normal measurement mode
¢ ) Sinrle neasurenent mode

£ I feiete negpurenents with
'FIHAL. RES'

Bes) 2:DK NO. 1 [N.tot: 22

Sriect
ginrie <-> normal mode

3 Hormal measuremnsnl mots
{l) Simeie moacursneni node

{ 1 belete neasurenents with
‘FIHRL RES'

Rrel 2:0K HO. ) jHotols

g o gt ]
Fte 1§: 1, 1896 1

* ) oiim

fnse o

Aepi 2DK HD. 1 [H_tol:

22@

EEWW'? @i, !998 24‘%2 1%

o 9.2

{it ¢ 2
=

Beel 2=DE M. 1 15_&’{:

Commenis

Enter the supervisor code number
159,

The Supervisor Menu with a list of
menu functions will be displayed.

Enter the number 34 to open the
menu function 'Simple/Standard
Mode',

Select 'Simple Measurement
Mode'.

Confirm the selection.

The instrument is now in simple oper-
ating mode. The simple operating
mode screen will be set for the active
application.

Measurements can be made as usual.

Guaranteed.].(888) 88-SQURCE | www.artisantg-com
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Exarnple Sirmpie Operating Mode Chapiter 4: introduchion

;} Changing from Simple Operating Mode to Standard Operating Mode

Key Sequence Display Comments

7

o g 2|

L] 2

Simple Operating Mode.

R} EGHEL: 3|
18, 61,1996 34F16F ig I

fppl 200K MO, 1 (N_tots zsi

MENU .
Open the Supervisor Menu.
Enter Sursrvisor-Passugrd and
#reszs ENTER to confirm.
Rpel ZiDK WO, 1 (N-iot: 28ijl
1 S T e L FiAB . 5 :
I PR3 : Enter the supervisor code number
ﬁ?gﬁg’é‘, <= normal pode 150,
9 ENTER ¢ ) Hornal measurenent node

() Himple neasurenant node
[ 1 belete mpasurenenis with
'FINW RES'

The menu function ‘Simple/Standard
Mode' will appear.

Bl ZiDK HO. 1 iAot 26 S

A Solact
sinele <»» rormal pode

r Hormsz]l neasurenent node
{ ¥ Siprle measurenend node

Select 'Standard Measurement
Mode'.

Simple Operating Mode ~» Standard Operating Mode

i 1 Delete prasurepents with
"FIRAL RES®

Brl DK WB. 1 [Htets 28

CON- i Confirm the selection.

F!RM Feature! g : ;.é g, x
BlkNer 1 Pz s & The instrument is now returned to the
TR 9.4 B oty . gl
53 8.04 standard operating mode. The meas-
Re 2 9.2 urement mode of the current applica-

frel BibK MO, 1 |ihiots 28 I

tion will be displayed.

I3F Switching to Simple Operating Mode is is possible for all applications, such as coating thickness, ferrite cons
tent, and el. conductivity measurement!

Artisan Technology Group - Quality.lostrumentation-~—Guarantee \ I "
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MMS® Functional Overview Chapler 5: Operation Basics

) 5 Operation Basics
5.1 MMS® Functional Overview

Action Display Description
Measure [ EREEC e %, 11, 100 15000 Measuring can start
: Fragures {222 8.0 00 immediately after switching the
Coatmg BlkNe? tin=5 £6.2 H . - aw
thickness, e instrument ON. Statistical
l ferrite content [[h: e 66. 4 Evaluation can be performed in
el. conduc- - % the measuring mode.
. Mepl £iNLM. DISPL [M.totz 8
fivity
Statistical Normalization or calibration of the
Evaluation measurerment application should
be performed in advance.
Applications 1 e e Application memory
i M"ELK%} %ﬁ%"’ %ﬁ A maximum of 50 application
3 EPE /Fw " . - .
EIE S ggﬁ% %E‘%ﬁz% memories is available to store the
Calling s Wﬁ 7N i e el calibration and measurement para-
E e RS meters, as well as the measurement
APPL Aeel 18U DISPL jH.0L3 data of the various applications. The

desired application is called through
menu selection.

Menu funclions |[EEriEw Em"i.x Menu functions
f’l"“i"“‘ 1o ET Use the menu functions to define
i‘ 9 St U Hew festicetion e | ! measurement parameters and
%2 fietels Phl. Riadirensnt basa instrument configurations, and to
% 43 §§§*§§%§i§:a;?%m 1ok edit applications.
i ; gﬁama Faniime
"9 Select Free Diselaw Yode
fepl iR, DiseL petot: | HiE) @ See Chapter 6 for a description of the
ment finctions,
Normalization ! A : Normalization
Please neasurs netimes o BRSE ! Adjusting the probe characteristic to
% the instrument and application,

0.00

V! BBE s 9.80 ni @
Beel 1R, DISPL JRtots 6

equivalent to a "Zero” correction. A
pormalization is obligatory when an
application is defined.

Calibration BOBCCEES I3 Calibration
Please nessuee n-times on BESE ! g Adjusﬁng the prob@ C,ha[‘act@fistic {o
CAL o the atiributes of the specimen using

0. 00

Fhi 8.8 ¢33 8.08 n:
Al TN, DISFL [Hatotf

one or more calibration standard(s)
(geometry, material, etc.)

Artisan Technalogy.Group. - Qualittrstrumentation-—-—Guaran PO I Yo Yo oY W~ W T P -
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Chapter 3: Operation Basics

MMS® Eunctional Overview

Application

Probe

Measurement types
see pages 5-11 and
5-19

Two Operating Modes

Storage Capacity

Statistical
Bvaluation

An application is characterized by the probe fype (test method, serial
number), by the coating/substrate material combination, and by the
geometric configuration, magnetic permeability, electrical conductiv-
ity, and the surface roughness of the specimen. If one of these features
changes, a new measurement application may be required and the new
application must be defined with all its characteristic values. A sepa-
rate application memory, defined by an application number and an ap-
plication name, is assigned to each individual application. For each ap-
plication, the correction data obtained through calibration and normali-
zation, as well as the measurement data and evaluations, are stored in
the specific application memory.

The correct probe for the application must be connected before defin-
ing a new application (g see Chapter 2). The type of measurement

(& see Section "Measurement Data Presentation” and "Simple Operat-
ing Mode™) and the corresponding parameters can be defined for each
application (menu function 0 or 1). A normalization or a calibration
rnst be performed for the application when a new application is de-
fined.

I35 Perform the normalization or calibration carefully - it determines the ac«
curacy of the subseguent measurements. « Please remember, measure-
ments can never be more accurate than the pormalization or calibration!

Depending on the application, operation of the MMS® can be limited
10 a simple operating mode. Set-up operations in menu functions,

such as defining an application, efc. or setting parameters are not avail-
able in this so-called 'simple operating mode'. This simple operating
mode features only one type of measurement presentation, §J} See
Chapter 4 (Examples) and Chapter 5, Section "Simple Operating
Mode" for further information.

An application may contain n single readings or individual blocks
{measurement series) each with n measurements. A maximom of
20,000 measuremenis and 2,000 blocks can be assigned to a total of
50 applications (memories). A summary of occupied and free memory
areas can be called through meny function 16 Tastrument Status’. The
application set-up and measurement data remain stored in memory,
even when the instrument is switched off. Measurement is performed
in the measurement mode of the application.

The statistical evaluation options are called from the measurement

mode (using softkey )‘ The statistical evaluation is performed
separately for each application. Within an application, the evaluation
can be performed per block or over a selection of x blocks. Different
display evaluation modes, such as SPC Chart or Histogram, are avail-
able. Microprocessors and sophisticated Software perform the compli-
cated mathematical evaluation; the user receives a evaluation of his
measurement with measurement and statistical data. -

Artisan Techneology.Group - Quality Instrumentation. ... Glaranteed.| (888) 88-SQURCE. Lwww. artisantg.com
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Chapter 5: Operation Basics

25" In previously defined applications, measurements must always be performed
with the same probe that was used to open the application. If this probe i
not used, but only the same probe model, a message "Wrong™ will flash in the
upper right corner of the display. In this case, measurement, normalization, and
calibration are not possible. &) See Chapter 6, Section "32 Assign New Probe”,
pags 6-91.

I35 1f anether probe type (other test method) is connected to the instrument, the
message "Missing” will flash in the upper right corner of the display, instead of
the probe type. Measurement, normalization, and calibration are not possible,

ISF ¥ two probes of the same type (same test method) are connected to the PER-
MASCOPE probe sockets, the message "equal” will flash in the upper right
corer of the display, instead of the probe type. Measurement, normalization,
and catibration are not possible.

I35 A measurcment with the wrong probe type is not possible.

Acoustic Signals

« For measurement accept: one short acoustic signal, unless the
acoustic signal in menu function 8 is activated,

¢ For measurement violating the upper or the lower specification
Himit: one short acoustic signal,

e Outlier: two short acoustic signal, unless the outlier control is acti-
vated (menu function O or 1).

¢ Qutlier and violating the upper specification limit: only cne
short acoustic signal (outlier signal in this case the low limit outlier
signal will be suppressed).

s Automatic block result: one long acoustic signal (not for SPC
Chart). A long acoustic signal will sound after each automatically
created block.

I35 According to the combination of activated menu functions, the acoustic signals
sound immediately one after another.
Example:
¥f the acoustic signal for indication of measurement accept is enabled, the
acoustic signal for violation of specification limits sounds immediately after
the measurement accept signal.

Artisan.Technology.Group - Quality. Instrumentation——Guaranieed-|-{888
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Figure 5.1: Operating Principle of the Mms®
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Handiing of a Probe

Chapter 5: Operation Basics

5.2 Handling of a Probe

Instructions to connect probes, printers, ete. can be found in Chap-
ter 3 Start-Up.

IS5 Change probes only when the instrument is switched OFF.

IS In previously defined applications, measurements mist ahways be performed
with the probe that was used to define the application. £] See also Chapter 6, Section
"32 Assign New Probe, page 6-91.

¢ Do not bend the probe connector cable! — It may lead to aline
break. R = 50 mm, see the following figure.

Probe sonnector Probe

]

Always place the probe genily onto the specimen, and perpendicu-
lar to the surface.

Avoid impacting the probe.

Do not scratch the surface.

L

Do not let the probe float above the surface. Doing so leads to erro-
NEOUs measurements.

As soon as the probe is lifted off the specimen (min. 30 mm {1.9"),
the instrument is ready for the next measurement,

Two-pole Probes 0"

» Rotate two-pole probes by 90°
{horizontal to the surface) for
each measurement placement on
the specimen, to counter possi-
ble directional effects of the sub-
strate.

¢ Check that both poles are in
contact with the surface.

e If the probe is not spring-loaded, uniform contact pressure must be
applied.

e Tor cylindrical specimens, place the probe parallel to the longitudi-
nal axis.

Artisan Technoloay Group - Quality Instrumentation.... Guaranteed--(888)-88-SOUREE
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Chapter B Operation Rasics

kandiling of a Probe

¢

Additional for
ESIL.08A Probe!

Centering Davice

d

Observe when meas-
uring with

Betia Probes!

Probe ESLOBA

» Hold the probe straight and perpendicular to the board while insert-
ing and withdrawing the probe into and from plated through holes.

é’ Be careful when handling measurement probe ESEO8A - not using proper
caution may result in damage to the probe tip.

23" The centering device aids in safe insertion of the probe tip into the plated
through hole and at the same time protects the probe tip from mechanical dam-
age. The centering device attaches to the probe.

B> Please do not use force if the probe tip binds due fo tilting while removing the
probe from the plated drough hole. Carefully push the probe back into the
hole and try apain to remove it straight,

B3 Using force when inserting or removing the probe may destzoy the probe. Pis-
cher cannot accept warranty ¢laims for damage dve to improper handling.

B35 Do not try to straighten bent probe tips. Doing so inevitably will break off the
probe tip. Instead, i mechanicaily feasible, continue to measure with the bent
probe tip. This does not influence the measurement accuracy.

Beta Probes

s Please see the instroctions under "Platens, Sources, and Standards”,
before working with beta probes.

» Helpful hints to select a suitable isotope can be found in Table 8_2
of Chapter 8. -

» For highest measurement accuracy, the opening of the aperture
platen should be selected as large as possible, yet small enough to
avoid placement errors.

» The detector (counter tube) needs approx. 15 minutes prior to the
measurement o reach operating temperature.
Connect the Beta probe or measuring table to the MMS®, place the
substrate on the probe (or the probe on the substrate, depending on
the measuring table, or whether a hand probe is used), switch the
MMS® ON and wait a minimum of 15 minutes. After this period,
the detector is at operating temperature.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Chapter 5: Operation Basics

5.3 Measurement Preparation

5.3.1 Menu Function Settings

Depending on the menu function, desired settings or definitions that
deviate from the default settings should and in some cases must be
made before making measurements or before defining an application.

See Chapter 6, Section "Description of the Menu Functions” for

more information about the individual menu functions.

General Settings _ General
In general, these settings are defined only once during initial start-up . . Settings
- of the instrument.
Menu Function Description Default Setting
Depending on country of delivery
Switch audible signal for audible signat ON
& Beep ON/OFF measurement capture ON/OFF
10 Output to Printer Type of mea;surement data print single readings
output to prinfer
13 Qutput to Serial Type of measurement data single reading without separator
Port output to RS232 interface
Set the display format for date | Format: European / USA
11 Sei Date/Time and time,
set the current date and time cwrrent date/time
Set the units of measurement coating thickness: Inch Units
. el. conductivity: % IACS
12 Select Units temperature: Fabrenheit
ferrite content: WRC-FN
17 Adiust Adjust display brightoess and no fixed settings
Brightness contrast
18 Display Display resolution 0.99/9.9/99.9/999 /9999
Resolution
20 Supervisor Menu
+
Define printer type 9-pin dot matrix printer
30 Printer Selection
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Chapter 5: Operation Basics

Measurement Preparafion

Settings befora/
during Application
Definition

Settings that should be defined before/during the definition

of the application

The type of measurement data display can be stored specifically for

each application.

Menu Function

Description

Defauilt Setling

18 Disp. Mode/
Meas. Trigger

Define the measurement data
display type and capture mode

Measurement display: th
Measurement capture: probe sig.
+ ext. start (not applicable for
BETA)

0 Setlp
Application

Define display mode,
Tmeas (only BETA)
Measurement data display
after i measurements, " i
individual valge:™

Outlier control,

Limit monitoring,

Print automatic evaluation,
n blocks per evaluation,
Auntomatic batch result,

n measuremenis per block,
Offset (not for BETA),
Print form selection,

nomeric display
5

H

not active

not active, uppet/lower lirits
depending on range of probe
not active

1

not active

5

0.00

standard report for block result
and final resuit

(only for BETA)

Application name Appl. No. x
. Correction the density
15 Enter Density variations of the coating !

material

Frobe Connection

Artisan. Technalogy.Group - Quality Instrumentation.

B3 In menu 18, seiting measurement display mode (menu page 1) affects the ac-
tive application only while setting measurement trigger mode (menu page 2) is
an instrument global seting and affects all applications.

U55° BETA: Menu 15 can be called only when there are no measurement data in the

application (empty application).
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Measuramant Preparation Chapter 5; Operafion Basics

} Settings that must be defined before making measurements Settings Before Mak-

A feature can be assigned to each block {(measurement series within : Ing Measurements
an application).

Menu Function Description Default Setting
& Select Assign a feature to a new block | no definition
Feature (measurement series)

{35 Features can be defined from menu function 7 'Edit Feature',

5.3.2 Avoiding Measurement Errors

B Keep the measurement area free of dirt, oif and grease.

132> Be careful during catibration/normalization! It determines the accuracy of
the subsequent measurements. - Measurements can never be more accu-
rate than the calibration/normalization ifseif!

BES” Check the calibration/normalization by performing a reference measurement.
A corrective or master calibration must be performed, if the rosults of the refer-
ence measurement are not within pre-defined specification limits.

For greater detail see Chapter 7.

055 For the magnetic induction test method, a calibration through the coating can
be performed if an uncoated specimen is not avatlable for the normalization or
calibration. [} For greater detail sce Chaptes 7,

Artisan Technolaay Groun.-.Quality Instrumentation.—.Guaranteed--(888)-88-SOURGE! e
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Chapter 5! Operation Bagles Measuremant Preparation

5.3.3 Settings for Copper Plating Thickness Meas- J
urements in PC-board Plated Through Holes

Prior to making measurements in PC-board plated through holes, the
following parameters must be sef or checked.

» PC-board Thickness
The thickness of the PC-board to be measured must be entered in
menu function 20. The entry refers to the active application only.
The default setting is 1.5 mm (62 mils).

£} See Chapter 6, page 6-75 for a description of menu function 20.

See algo Chapter 8, Section "Measurement of the Cu Plating
Thickness in PC-board Plated through Holes" beginning at
page 8-2.

» Correction Factor
A correction factor can be entered in menu function 21. During
measurement, this factor takes into account differences in electrical
conductivity and temperature in comparison o the corrective cali-
bration. The entry refers to the active application only. The default
setting is 100 %.
&l See Chapter 6, page 6-79 for a description of menu function 21.

£ See also Chapter 8, Section "Measurement of the Cu Plating
Thickness in PC-board Plated through Holes” beginning at
page 8-2.

* Probe Sensitivity
For probe ESLOBA, the sensitivity of measurement acquisition can
be entered in menu function 22 to aveid erroneous measureiments.
This is a factor depending on the through hole diameter and the
coating thickness to be measured.

&1 See Chapter 6, page 6-82 for a description of menu function 22.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Meastremant Data Presentalion Chapler 5: Operation Basics

() 5.4 Measurement Data Presentation

The FISCHERSCOPE® MMS® offers 3 types of measurement data
presentation:

» Numeric Display
» Specification Limit Display
¢ SPC Chart

IS5° The following Sections describe these types of measurement data presentations
in greater detail. { The corresponding examples can be found in Chapter 4,
Section "Examples”,

The MMS® measurement system offers the ability to limit operation:

s simple operating mode
This simple operating mode has its own type measurement dafa pres-
entation. '

Beginning at page 5-19 features a more detailed description of
this simple operating mode.

In a special version, the MMS® measurement system offers additional
the following measurement application for coating thickness measure-
ment using the measuring types PERMASCOPE® and ISOSCOPE®:

» Difference Measurement
The difference measurement is designed for a special up to 4-coating

measarement application.
For a more detailed description of the Difference Measurement
see page 5-21.
=1l A corresponding example can be found in Chapter 4, Example 7.
P g p p
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Chapter O; Operation Basics

Measurerment Data Presentation

Standard Setting

Deseription of the Dis-
play

5.4.1 Numeric Display

With this type of measurement data presentation, the measurement is

displayed on the screen directly in the respective unit, e.g., pm (mils),
(unless Xn or X has been set in menu function 18).

Other types of measurement data presentations can be set when defin-

ing or editing an application (g} see following Sections).

Description of the Displays (Measurement Mode)
1 2 3 4 5

|
i =T, =0 ETA%: 3
FEPYoC 22.M.1995 1173382

Fasture: n= 4 Bl B MM
16T PLAL no=h T N
15 +BLkMHo! 1l n g gr——ii=yaih un

ntv £6.5 Lm
14 foee.A7 L g LI

¥
13+ B.25
Sis

-
HEPl 1=H¥l‘1. PIFPLI (H.iot: , B
i
11 10 9 g 7 8

t Current feature & Entry box for menu funclion
2 measuring type, ISOSCOPE® = and application numbers

eddy current test method 7 Sum of all single readings {or
3 Date and Time "mean values”} of an applica-

tion
8 Current measurement
8 Measurement data of a meas-

4 Probe model
5 Softkey functions

Blook result: Closure and urement seres/biock
statistical evaluation of a 10 Consecufive numbering of the
block single readings
¥ Delete the last open block 11 Number and name of the
(for BETA: the softkey current application '
function DEL BLOCK ie 12 Number of the single readings
eplaced by the START of & bloek (8. g. of block no. 1)
:uzm:;) yihe 13 Standard deviation of the block
EVAL: 14 Mean value {of a block)
|FATE Ch&nge o the evaluation 15 Current blosk number
menu 16 Feature of the current block

K3 BB scoi ihrough the
single readings

Artisan Technoloay Group.- Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Measurement Dafa Presentation

Chapter 5; Operation Basics

025" Numeric Display is the defankt setting of the instrument and need not be se-
fected initially.

I3 The change from numeric display to specification Hmit display is carried ont
easily using rsenu function 1, 'Change Application”.

035° When changing measurement data presentation from SPC Chart or Differ-
ence Measurement to Numeric Display, all measurement data of this applica~
tion wilk be deleted!

IE™ A key in the numeric display indicates the end of each block,

5" For Doplex coating measurements, both coating thicknesses are shown on
the display. Description:
th1: Coating thickness of the paint coating (non-conductive coating, top coat-

ing).
th2: Coating thickness of the zinc coating (NF coating, coating between sub-
strate and paist coating).

IE” For measurement in PC-board plated through holes, the display also shows
the board thickness (BT) and correction factor (CF). Example; BT 1.5 mm
{62 mils), CF = 100 %.

You will find a description of the Softkeys in Chapter 6.

See Chapter 6, Sections "Short-Form Instruction: Instrument Op-
eration” and "Description of the Menu Functions” for instructions
on how to call the different menu functions.

Various examples can be found in Chapter 4.

Featiral
ISlktor %

el LB

B Lolt

Numeric Display for the duplex
coating measurement

Numeric Digplay for the meas-
uraments in PC-hoard piated
through holes

Artisan.Technology.Group - Quality.nstrumentation......Glatanteed | (888).88-SQURCE. L. wimav.artisantg-com
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Chapter 5. Operation Basics

Measurement Data Presentafion

PDescription of the
Display

Artisan Tnhhnnlngy GLoup.- Qu:\lity lnstrumentation
T

5.4.2 Specification Limit Display

In this measurement data presentation mode, the measurements are
displayed graphically. The display shows if the measurement is within
the specification limits and its location within these limits, in addition
to the display of the measurement, for instance in gtm.

Description of the Display (Measurement Mode)
5 6 7 8 g

] 2 3 4

nEo th= 151.1 vm
Arrl 3=TGL§RMCE H t,r:etE*,
15 14 13 112 11

t Current feature
2 Curront block number

measuring type,
PERMASCOPE® = magnetic in-
duction test method

Mean value (of a block)

Date

Standard deviation of the block
Time

Probe model

Softkey functions

w

@© 0o~ 0 G

W Block result; Closure and
statisticat evaluation of a
block

Delete the last open bloek
tor BETA, the softkey
funetion DEL BLOCK is re-
placed by the START
function}

M Change to the evaluation
menu

, Scroll through the sin-
gle readings

10 Entry box for menu function and
application numbers

11 Sum of ali single readings {or
“rnean values") of an applica-
fion.

12 Current measurement

13 Graphical display of the meas-
urement data

14 Number and name of the cur-
rent application

15 Number of measurements per
block

16 Lower specification limit
17 Upper specification imit

@ Existing measurcment serfes/measurement data of applications in measurement
data presentations SPC Chart or Difference Measuwrement are deleted when
changing to specification Hmit display.

Fama Rt
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Measurement Data Prasentation

Chapter 5: Qperation Basics

IS5 Applications with Numeric Display can be changed to Specification Limit
Display, at any fime.

5> For Duplex coating measurements, both coating thicknesses are shown on
ihe display. Description:
th: Coating thickness of the paint coating (non-conductive coating, top coat-

ng).
T2 Coating thickness of the zinc coating (NF coating, coating between sub-

strate and paint coating).

& You will find a description of the softkeys in Chapter 6.

. See Chapter 6, Sections "Short-Form Instruction: Instrument Op-
eration” and "Description of the Menu Functions” for instructions
on how to call the different menu fanctions.

Varioué examples can be found in Chapter 4.

Description of the Specification Limit Display

Specification limit display offers the possibility for process control.
The measurement data distribution is clearly visible due to the graphi-
cal display. In this measurement data presentation, the respective mul-
tifunction outputs (TTL) are active for upper and lower limit viola-
tions and for measurements within the specification limits. Signal

lights or relays can be controlled with these outputs (& See Chapter 3,

Start-Up).

Foit A )

24,07, 0998 9 5&13

Spec;ﬂcaﬁou Lirn# Display for

the duplex coaling measure-
ment

Description
Specification Limit
Display
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Chapter b, Operation Basics

Measuremeni Data Presentation

Pescripiion of the Dis-
play

Artisan.Jechnology Group. - Quality. Instiumentation

5.4.3 SPC Chart

With this type of measurement data presentation, measurements can
be clearly displayed for process control. The measurement data of the
random samples of a process are displayed according to the method of
statistical process control {X-Chart/s-Chart or X-Chart/R-Chart).

Description of the Display (Measurement Mode)

1 2 3 4 56 78 9
ARl .S
o5 1126857
L 4leY @27
wi 128 10
Y T+
_____ 12"?“ .E.t
U i S 2 ()
M =
!
| TR 1Eegz By B2l
Arrl 4iSPC CHART| |[Hjtpt: , 9B
= T T
22 21 20 19 1817 16 15 14 138
t Feature of the block placed by the START
2 measuring typeE,® function)
PERMASCOPE® = magnetic R
induction test method Change io the Evaluation _
menu

3 Bloek number = Number of ran-
dom sampies

Mean value of the random sampis
Date
Mean value chart (ih)

Hange (R) or Standard deviation
{s) of the random sampie

Probe model

9 Tine
10 Upper controf limit
1t L.ower conirol Hmit

12 Upper conirol limit of the range {(R)
or the standard deviation (s)

13 Softkey functions
Entry/Selection of the SPC
Paramater

~ A N A

r )

B2 Detete last open block (for

BETA: the softkey func-
tion DEL BLOCK is re-

BB Bl scol through the
single readings

14 Entry box for menu function
and application numbers

15 Unit of measurement

16 Sum of all single readings of
the applicaiion

17 Block marking

18 Mean range (R) or mean

standard deviation () of all
ranciomn sampies {blocks)

19 Range or standard deviation
chart

20 Mean value of all random
samples (blocks)

21 Number and name of the
currant appiication

22 Measurement data of the
random samples (of a block)

Guaranteed.] (888) 88-SOURCFE | www.arisanig.com
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Measuremertt Daja Presentalion

Chapter 5: Cperation Basics

@5 You must set SPC Chart Display for an application priez to the first meas.
urement! Existing measurement series of an application will be deleted when
changing the presentation type {e.g., from Numeric Display to SPC Chart Dis-
play)!

I35” When outlier monitoring is active, an ‘Ouilier’ is marked with a "1", It will not
enter the statistical evaluation. &) See also Chapter Appendix B, page 6-46.

I55° For Duplex coating measurements, both coating thicknesses are displayed on
WO meny pages, Description:
thi: Coating thickness of the paint coating (non-conductive coating, top coat-
ing).
Th2: Coating thickness of the zinc coating (NF coating, coating between sub-
strate and paint coating}.

Use softkeys and to switch between the menu pages.

You will find a description of the softkeys in Chapter 6.

See Chapter 6, Sections "Short-Form Instruction: Instrument Op- 2

eration” and "Description of the Menu Functions” for instructions
on how to call the different menu functions and for an overview,

Vartous examples can be found in Chapter 4.

Description of the SPC Chart Display

Systematic and random influences on the production process can be
shown with this method of statistical process control. Processes can
be controlled based o these evaluations. An extensive statistical
evaluation presented as a list on fwo menu pages can be opened.

For process control, random samples (subgroups) are taken from a pro-
duction process in equal time intervals (if possible). The random sam-
ple consists of a number (subgroups) of production parts. Only one
measurernent is needed for each part. For each random sample, made
up of, for instance, of 5 parts, the mean value and, depending on the
setting, the range or standard deviation are displayed in a plot (x-bar,
R or x-bar, & chart). This parameter arrangerment, e.g., mean value of
the coating thickness and the range, show if the process is within pre-
set limits, the contro! limits (UCL, LCL). Systematic influences be-
come apparent if these limits are violated. The responsible depart-
ments must then determine the nature of the influences and correct the
problem.

Trends of the process can thus be seen from the mean value plot. The
plots of the range or standard deviation (depending on the setting) re-
veal production fluctuations of the group (random sample).

Artisan. Technalogy Group.~Quality trstrimentation-—GHarant
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NF eoating {2.9., Zinc}

SPC Chart Display for
the duplex coaling meas-
urement

Description
SPC Chart
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Chapter & Operafion Bagics

Messurement Data Presentation

Prerequisites for Sia-
tistical Process Con-
frol

EERE

e

Normal Distribution

Pags 5-18

Applying the method of statistical process control assumes normal dis-
tribution. For a process, this means:

- Jow and equal distribution around the mean value,

- equal distance of the mean valus 1o the pre-set specification limits.

Therefore, it is useful to check the frequency distribution (Histogram)
after several subgroup measurements. To do this, the MMS® offers a
respective function in the statistical evaluation which can be called

from the statistical evaluation menu (%) using the softkey &8,

Hinis for Interpreting the Graphical Display

A point of the plot that violates the control Himits is generally a sign
that the distribution, and thus the process, has worsened, or that the
measurement system has changed (e.g., 2 different operator).

Range/Standard Deviatibn Chatt

Continnously rising points of the plot, or points that are above the lim-
its of the standard deviation, indicate a larger spread in the production
or a change in the measurement syster {(e.g., a different operator).
Continuously declining points of the plot, or points that are below
Zero, point to a lesser spread or to a change in the measurement 8ys-
tem that conceals the actual process quality. In general, %/ of the plot
should be in the central third of the control limit range. Check
whether the limits have been set properly or whether the subgroup in-
cludes measurement data of two or more production lines, if signifi-
cantly fewer than %5 of all points of the plot are close to the range or
standard deviation limits.

In general, the control limifs are corrected ot recalculated, if a system-
atic influence is identified and corrected, ot if the process has shifted.
Then, process control can continue, usually with narrower limits.

BE5 The corrected control limits shonld be saved in a new application. A long-term
overview of the process may be of interest in the fitere. As a minimom, the
process with the 'old’' control limits should be printed out and archived.

I3 From the statistical evaluation menu, it is possible to select the subgroup of in-
terest (8.£., subgroups. 10 1o 16) and conduct the regpective evaluation for the
selected subgroup range. This allows for more precise statements about a cer-
tain period of the process that can serve to correct systematic influences.

Onerators Marual
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Simple Operating Mode Ghapter 5; Opsration Basics

J 5.5 Simple Operating Mode
The simple operating mode has its own measurement data presenta-
tion mode allowing for immediate recognition of this operating mode.

Description of the Display Description of the Dis-
ia
1 2 3 4 b 6 L

R
e e f T s R | LR EElBT,. 3
Ftx 25,11, 995 15:M2156

| FIMHAL
51. 5|
A

H o 3
Arel|2: SIMPLE, OP. [H_tots , 23 Iqm
i |
1 10 ] B 7
L Faa%ure' of the blocks | B neicte all measure-
2 measuring type, PERMASCOPE® ment data of the current
= magnetic induction test anplicati
method ppiication o
3 Date 7 Entry box for the application
4 Time numbers
8 Sum of all single readings of
5 Probe model the application
8 m}' functions 9 Currently measured (latest)
Block Result: Closure and measurement
stafistical evaiuation of a 10 Nurnber and name of the
block cursent application
Statistical evaluation of all 1 ;iézz(ber of singie readings of a

biocks

U5 1t the simple operating mode is selected, al! other applications will automati-
cally appear in the simple operating mode as well,
Exception: Applications with difference measuretnent cannot be digplayed in

this mode,
B Por Duplex coating measurements, both coating thicknesses are shown on e L s 151 07
the dispiay. Description:
Left value: Coating thickness of the paint coating (non-conductive coating, fop .
goating). w3
Right value: Coating thickness of the zinc coating (NF coating, coating pe- I;m S

tween substrate and paint coating). Simete Moda for duniex costl
mp o dup ating

" amy An example on how to switch the simple operating mode ON or Imeasureiment
OFF can be found in Chapter 4.

Artisan Technology Group - Quality. lnstrumentation.... Guaranteed.|(888) 88:SQURCE.Jwnar -artisantg-com
e bt R A e T EECNVEIT R PR 3 A A Pﬁge 518




Chapter 5: Operation Bagics

Simple Operating Mode

Description
Simpie Operating
Mode

Keypad

See Chapter 6, for instructions on how to call menu function 34
‘Simple/Normal Mode', page 6-95.

Pescription of the Simple Operating Mode

Operation of the instrument can be simple. No seftings in the menu
functions, such as defining an application, eic. and defining/changing
parameters are possible in this so-called 'simple operating mode’.

‘Measurements can only be made according to the seftings of pre-

viously created applications.

Functions of the keypad are still available in the simple operating

mode. Only the — key no longer offers its normal function. It di-
rectly opens the Supervisor Menu. Access to menu function 34 'Sim-
ple/Normal Mode' is available by entering the Supervisor code.

= See Chapter 6 for a description of menu function 34 'Simple/Nor-
mal Mode', page 6-05.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisanig.com
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Difference Measurement (special MMST version}

Chapter %; Operation Basics

5.6 Difference Measurement (special MMS®

version)

In this measurement mode, measurement data for up to 4 coatings are
displayed on the screen. See the next page for a description of the
meastrement application that this measurement mode is based on.

Description of the Display (Measurement Mode)

1 23 4 5 8 7
=] 78] E"ﬁlﬁ
Fis LAB9F 11325
Spaa,z* Rk Unit’ & wm
Heth.: & OffsetY: 8
Foatine 17 23.5 == 8.80 H
WEIETIEE 568.6 s= @3,.38 H
Costing 33 ae st 5,88 H
Cogtine 4 B.B8 = .88 H
M.

Total =* fH.1 s=F B.38
APRl,S:DIFF.MEAS. [H_tot: y

! P I

18 17 18 15 14 13

1 Current feature

2 Test Sarple number = consecu-

tively numbered specimen

3 Numbered measurement location

on the specimen

4 measuring fype,
PERMASCOPE® = magnetic
induction test method

5 Date
£ Unit of measurament

7 User-specific Offset (correction
vaiue)

8 Probe modei
9 Time
10 Softkey functions
' Open the box for setting
the offset value
Change to the next sample
Changa to the Print menu
Change to the next meas-
urement jocation of the
specimen

Artisan Technology Group - Quality Instrumeniation

ing

11 Entry box for the menu function
and application numbers

12 Number of measurements per
coating and measurement io-
cation

13 Sum of all single readings of an
application

14 Standard deviation of the total
thickness of all coatings meas-
ured (sum total of coatings 1
through 4)

15 Standard deviation of the indivi.
rual coating

18 Thickness mean vaiue per
coating

17 Total thickness of il coatings
measured {mean value)

18 Number and name of the cur-
rent appiication

Description of the Dis~
play

Guaranteed.l.(838) 83-SQIIRCE ! AN :\rfic:\nfg_hnm
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Ghagter 8: Operalion Basics ' Differance Measurement (special MMS® VERISION}

T
@?’ Difference measurement mmst be set prior fo the first measurement of an o
application! An existing measurement series of an application will be deleted
when changing the presentation mode (2.g., from Numerie Display to Differ-
ence Measurement)

5" An Offsetcan be entered, even after the measuremeni. The instroment will
then correct the measurement data of ail specimen and measurement locations
of the application accordingly.

U2 Difference Measurement is only available for the PERMASCOPE® and

ISOSCOPE® measuring types.
Description Description of the Difference Measurement
Differsnce Measuire. . . . .
ment A maximum of 4 consecutive coating thicknesses can be measured as

long as each coating is accessible for making a measurement. This
Coating 4 means, the paifzt coatings must be arranged in steps (as shown in the
Coating 3 Figure to the side). Each coating of this measurement structure con-
£ Coaling 2 tains several pre-defined measurement locations. A pre-defined
number of measurements is carried out at each measurement location.
The thicknesses of coatings 2, 3 and 4 are calculated from differences.
At each step, the total thickness is measured and the coating thickness
of the coating underneath deducted. Example: Thickness of coating 3
= total thickness of coatings I through 3 minus the total thickness of
coatings 1 through 2. The mean value, standard deviation, and the
number of single readings are displayed for each measurement loca-
tion, and the total thickness of all 4 coatings with the standard devia-
tion.

Offset An Offset value (correction vahie, coating thickness in pm or mils)
may need to be entered, if the subsfrate has already been treated and
covered with a coating. However, this coating thickness must be
known.

A ’ B i  Anarater's Marim| FISOHERTRES A s



Short-Eom Instrustion: instrument Oparation

Chapter 8 Instrument FuUnctions

6 Instrument Functions

The functions of the FISCHERSCOPE® MMS® measurement system
can be called directly using the keypad, or from a selection menu.

Structure of this Chapter:

Section 6.1:  Short-form instruction: Instrument Operation
Section 6.2:  Description of the Softkeys

Section 6.3:  Description of the menu functions that can be called

with the Ml key.

6.1 Short-Form Instruction: instrument
Operation

Operation follows the same structure for all applications (measuring
types) and data presentation modes. Applications and menu functions
are always called in the same manner. The same applies to the nor-

malization and calibration functions.

The following sections offer selections of operating SequUEnCes.

Operating instructions for the menu functions are also found in
Section 6.3.

Overview P&ge
6.1.1 Setting Upan Application . . . « v« v oo e 62
612 Callingan Application. . . .. .« v e e 6-6
6.1.3 Changing an Application (changing parameters later) . . 67
6.1.4 CopyinganApplication . . . . . .. . oo n e 6-8
6.15 Deletingan Application . . . . . v oo e 6-9
6.16 CallingaMenuFunction . ... .o v oo 612
6.1.7 Calling the Normalization Function . .. . ... - . 6-13
6.1.8 (Calling the Calibration Function . . . . . ..« o - v 6-14
6.19 CancelingaMenu Fonction . . . ..« ov v me e 6-15
6.1.10 Quitting aMenuFunction . . .« .« v v oo e 6-15
6.1.11 Finishing a Menu Function . . .« - oo v oo v oo 6-15
6.1.12 Deleting Measurement Data . . . . ..« o0 o 6-15
6.1.13 CreatingaBlock . . . .. . o oo 6-17
6.1.14 DeletingaBlock . . . . -« -« oo 6-18
6.1.15 Defining/ChangingaPeature . . . .« .o v v v v v o 6-19
6.1.16 AssigningaFeature . . . -0 - v oo 8.21

Function Overview

Artisan Technology Group - Quality Instrumentation ... Guaranteed.] (888).88-SOURGE
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Chapter 6: tnstrument Functions

Sher-Eorm Instruction: Instrument Operation  Setling Up an AppHICANON

Function Overview 6.1.17 Entering Numbers . . . . . .« - oo e 6-24
(continued) 6.1.18 Entering Alphanumeric Characters
MENU (letters, PUMbEIS) . . o« . - s oo 6-24

6.1.19 Deleting Numbers . . .. . . .. .o oo 6-26

6.1.20 Deleting Alphanumeric Characters. . . . .+« « -+ - 6-26

6.1.21 Selecting Parameters . . . . « -« o v oo s s e 6-26

6.122 MoveCursortoMenuPage . . . .. .« o o v oo e s 6-27

6.1.23 Scrolling Through the Menu Pages . . . . . ... . - 6-27

6.1.24 Printing Measurement Data . . . . . . . oo 0o 6-28

6.1.25 Deleting aPrint Header . .. .. ... ..o v oo 6-31

6.1.26 Printing ApplicationData . . . . ... ..o 6-31

6.1.27 Printing Instroment Parameters and the Application List 632

6.1.28 Display Messages . . .+« . o o0 o oo s s 6-32.

6.1.29 Reference Measurement . . . . . . . .« oo oo - e 6-34

6.1.1 Setting Up an Application

EE A measurement can only be made in an established application!

0" Al parameters of a measurement application (characteristic, correction factors,
etc.) are stored in an Application. An application is characterized by a number
and a name selected or determined by you,

BS° The name of the application can have a maximum of 10 characters,

B3> Menu functions and Applications can be called from the active normalization
and calibration fanctions with the W and % keys.

B Applications for probes cannot be set up if the probes connected to the PER-
MASCOPE® sockets receptables are for the same fype of fest method (mag-
netic induction, eddy current, etc.). Disconnect one of the probes to setup an
application.

See also Chapter 3, Connecting a Probe, page 3-1, and Chapter 6, "Display
Messages”, page 6-32.

Setting Up a New Application follows the same principle in all Appli-

cations:

See flow diagram on the next page.

@ For examples on how to set up an application see Chapter 4, Sec-

tion "Examples”.
Artisan Technology Group - Quality Instrumentation ... Guaranieed | (888).88-SQLIRCE |wamprart
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Short-Form Instruction: Instrument Opaeration Setting Up an Application

LANLAGE 3y 3 IAMRM AR " T T

Entet Ernstor
function noe. fungiin ney
1]
|
] .
l

Probe selection ﬁgﬁ« smam B

b pranie fren RRAE .

tatler ueing the
koypad of the unit

oo, Acoaptine satecied
RN 1otio nto the ety

Betting Up an
Application

mENU O ENTER
.

or

0 MENY
N .

B3 A list with all in the
instrument previously
created applications
appears. All numbers
not used are available
for new applications.

BS” The probe list con-
{ains the coating/sub-
strate material combi-
aation {or the coat-
ings for multi-coating
messurements), te
measuring range and
the name of the probe
model {(e.g., NF/Fe
(32000 um
(D-80 mils)
BGABLI)

On how to enter
the name of an ap-
plication see also
the Section Enter-

------ ing Alphanumeric
al ther desied '
place l the entry feld Charactess, Page
6-24.
Artisan Technology Group - Quality Instrumentation...Guaranteet-+(865 .
Tt anteed-+88888=SOURTE | www.artisantg.com Page 8.3




Chapler 6 Instrument Funciions

Short-Form instruction: Instrument Operation  Beting U an AbpR-auL

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
SIGMA
CU-SCOPE
NICKELSCOPE®
FERITSCOPE®
SIGMASCOPE®
FISCHERSCOPE®

Setling Up an
Application
{continued)

& Use the softkey

' to scroil throagh the
menu pages 10 -
serfselect all the re-
quired settings.

See also pages
6-24 10 6-27.

BS® You can Guit parame-
ter enfry and switch
to the normalization
function from each

mena page using the
CON-
goftkey .

For a description
of the parameters
see Appendix B.

IS We recommend mak-
ing a reference meas-
urement to avoid
measurement 1701s,

See Section "Ref-
erence Measure-
ment” on Page
6-34.

... for coating thickness measurements (excluding Beta),
... for el conductivity and ferrite content measuremenis

Numends display
Specification limi display - Measurement [ifference measurement

Select measure-
ment type i~

i individftmi
value ..

i individual

yake * -
ENTER
.

Activate oullis

Automatic awitch Inte
ion function

i rel dwe e SO D

00

L
V——
)

Mormakization routing
meastire b Timas on
uncoated specimen unti
the th-, Phi, Xn value
shanges just barely or not
af all.

Reference TR
measurement

Correctiva
catibration

A master calibration
needs 1o be periotn-
gd, i the measure-
et data devide by
more than 3% % fom
the nominal value,

Artisan Technology Group - Quality Instrumentation ... Guaranteed.](883).88-SOLRGE-
RGE-Hwan
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Shari-Form Instruction: instrument Oparation  Sstling Up an Appication

Chapter B! IDSIUMANT FURCHONS

.
L ... for coating thickness measurement with Beta probes

Mrmarit diEplay
Speciication Bmit display

i inzih:idga!
value W .

Autornatic swilch to
calipration function

Calibration routine
Cattration with 1 (.4} standards.
Pince base, place saturation
eoating, place standardis)

BETA

Setling Up an
Application

{continued)

I35 Usethe softkey
1o scrol} through the
menu pages to make
alf the required set-
tings,

See also pages
6-24 to 6-27.

$35” You can quit parame-
ter eniry and switch
1o the normalization
function from each

MmenRy pag& using the
softkey .

For a deseription
of the parameters
see Appendix B.

B We recommend mak-
ing a reference meas-
arement to avoid

meoasurement errors
See Section "Ref-
erence Measure~
ment” on Page
6-34.
Calibrafion
A caifibration needs o
be parommed, Hthe
measyurernant date
. daviste by more fhan
Measuring _; 30 % from the nomi-
real value.
Artisan Technology Group, - Quality Instrumentation..... Guararteed--{888)-88-SOUREE ;
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Chapter 8: Instrument Functions

Shon-Form Instruction: Instrument Operation  Calling ars Applicasion

6.1.2 Calling an Application
I~ "Select an Application” can be called from the measurement mode, frcm all
menu pages of an application, and from ali meny functions using the _ key.
Selecting an Application follows the same principle in all measuring
types.
Cailing an
Application
T 4 Exampie
ABBL B measuring mode
TR A Z
¥ B P
H A
Yot 1CAPRLL I, § et
Measurement
meode active
?
Application no.
known
?
LS e o M
L A ,';'7‘. %égm
MEN . %ﬁ fan
e LA
Farrl ::%“g,mf 1%1:1:
Enter
ap;;iicat%cm e Appiication selection
Enter
ppiicatron no,
APFL
ENTER
I
Measurement mode
Bk of the selected application
TRE G182
&% F BR
M %
Artisan Technology Group - Quality Instrumentation ....Guaranteed | (883) 83-SQURCE.Jwwaw
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Short-form Instruction: Instrument Operation Changing an Application

Chapter 8. INSTNANEM FUNciin s

() 6.1.3 Changing an Application

Parameters of a previously created application can be changed or sup-
plemented at a later date.

B H parameters of an application that already has measurement data stored
need to be changed or supplemented, wo recommend o docurnent the data (if
not yet done), and then to delete them, or at least to start a new block. The
changed parameters may affect the statistical evaluation.

1455° An Application for which parameters are 0 be changed/suppiemented must
be active, i.c., the measurement mode or ancther meny of the application must
be displayed.

| Example
t neasuring mode

Enter ménu
function no. 1

Change o
supplement
the desired
parameters

Changing an
Application

MENU 1 ENTER
N -

or
1 MENU

=" Usethe softkey
10 scrofl through the
menu pages to make
ali the reguired set-
tings

See also pages
6-24 to 6-27.

BE& You can quit parame-
ter enfry and switch
to the mesgurement
mode from any menu
page using the soft-

key .
For a description

of the parameters
see Appendix B.

Artisan Technology Group - Quality Insfrumentation.— Guararieed--(888
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Chapter & instrument Funclions Short-Form Instrucion: INSHUMEr WUDSIEEAT ARSIV i Fppanasnes:

6.1.4 Copying an Application

P

When copying an application, all parameter settings, the charac-
teristic, and the normalization or calibration will be copied.

Not copied are the measurement data and the name of the application.
A new name will be assigned.

Copying an S 111 43 A measuring mode

Appiication st : of the active application
MENU 3 ENTER
P N

or e
te IR | oo
3 MENU F i s
M i T T

IS The kind of applica-
tion that 15 active
{loaded} is of no con~
sequence to the Copy

procedure,
Enier the . IE
of application Fwe
1o be copied
ENTER
= |uu [
4 LR o
.m; ﬂ?’v’f i, ¥ §
On how to enter

the name of an ap-
plication see also
Section Entering
Alphanumeric
Characters’, Page
6-24.

Artisan Technology Group - Quality Instrumentation.—Guaranteee-+-(866)-88
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Short-Eorm instruction: Instrument Operation  Deleting an Application

LATADLET D0 i1 RELEEN RS 1 A kil 12

6.1.5 Deleting an Application

Use menn function number 4, 'Delete Application’ to delete an applica-
tion entirely (parameter settings, characteristic, measurement data).

ISP The active application (measurement mode or an other menu screen appeats
on the display) can not be deleted,

5 If the application is secured, the delete function cannot be executed. Unsecure
the secured application, (] See Section "Description of the Menu Function,
Page 6-93.

To delete measurement date of an application, see Section "Delet-
ing Measurement Data", Page 6-13.

Measurement mode
of the ackive application

| Measurmens mode
h of ther active application

Deleting an
Application

MENU _ €4 ENTER
T N

or
4 MENU
ﬁ N

D_—M'?ngaigfg FyT—— F|5CHEHSCOPEB Y rmertatter——Guaranteed{(888) 88-SUURTE | www.artisantg.com Page 6-2




Chapler §: Instrument Fupciions Short-Form instruction; instrument Operation  Caling @ Mentl FLERIE

6.1.6 Calling a Menu Function 2

All menu functions of the FISCHERSCOPE® MMS® are called in the

same manner.
Menn Function Overview

Measuring T @ ®

aTvee &l | bl gl E

o %l & Qiw oo

< Q& o Q1 h ﬁ ui
= 23 <2 ¥ B E B S

AR R R
No |Menu Function W o B @ & 2| O k| B i|Page
0 | Set Up New Application o oo 0 0|0 O ® @ 645
1 | Change Appiication o 0.0 0 0 & ®. 0 ® & 648
2 1 Delete Appl. Measurement Daia o o 0 0 0 0 ® | ® 650
3 | Copy Application oo o000 00 0 & C5
4 | Delete Application ® o o0 0 0 & ¢ ® @ 652
5| Del./Accept Meas. Data Block o o 06|06 0 ® ® ® & 653
6 | Setect Feature o o 0.0 00 ® ® o O 65
7 1 Change Feature o o 00|00 @ O o O ® 56
8 i Beep ON/OFF o © o 0.0 @ ® ® 00 65
g | Select Free Display Mode ol o o - 06,0 ® 0 & - 6-58
10 | Qutput to Printer o . ® & 0 0 e o & O 6-58
11 | Set Date/Time o o 0 @ 0 @ ® ©® ® 660
12 | Select Urnits o 0ol0o0o0o0o 00 o @ B8-81
13 | Output to Seriai Port "SE 3k X B B L., ¢ 0 O 563
14 | Calibration on Coating ® - - - . - - - - - 8-64
Standards for Master Calib. R N N B 8-65
15 | Master Calibration o o . 0|- 6.0 © ®.® - 6-66
Erter Density el wde @ o -« el 6-67
16 | Instrument Stalus ® © 0 9 0 0 & O ® @9 668
17 | Adjust Brighiness ® © & ¢ o ° ® ©® ® & 669
18 | Digp. Mode/Meas. Trigger o ® ® © 0600 |0 ® |- 670

@ Function can be executed, O Function cannot be executed -Function not available for this measuring typs
Artisan Technology Group - Quality Instrumentation.... Guaranteed |.(888).88-SQURGE-+wwry-arti
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Short-Form instruction; instrument Operation Calfing & Menu Function Chapier §: ingirument FURCIONS
e Measuring Type & : e, ol @ e,
0. t o AR
Q! ¢, & O al & 8
ol W o ol Y o Q
@B & O " 2ol R E
S0 a2 Y B E S &
x| 8 £ A Q
Menu Function G Q2w g g a2
No a @ a m B 2 O] & » ki Page
19 | Display Resolution ® 0 060 0 0 0 6 0 @ 673
20 | Measurernent Time Caleulation - w i ® - - u - w - 8-74
Enter Board Thickness N R w | w | « (@ == - 676
21 | Normalization to Pre-set From ch e e (@ e e e ek 6-76
Temperature Calibration R SRV DU I S R B K 6-76
Enter Corraction Factor S R Y P §-79
22 | Calibration to Pre-set Feaj U IO U I 3 PO S B O A 8-80
Probe Sensitivity - el i e i@ 6-82
23 | Normalization without Xe el @l -l sl -t a -] | 68
24 1 Info for Last Measurement I N A N B B 6-84
25 | Automatic Measurement vl wle @ e e - 6-85
28 | Store / Do Not Store Readings o o 0.0 0 0 0 O @ ® B87
29 | Supervisor-Menu e 0o 00 ® ® & ¢ 6 e 688
29 30 | Printer Selection o 0o 0o 06 06 0 0 0 O ® 689
29 31! Seral Port Configuration ® 0.0 0.0 06 O e & @ 6%
29 32| Assign New Probe "SE 3K BECRE BE B AR ¢ - 6-91
20 33 | Secure/Unsecure Application o ® o0 & 0 & 0 O @ 5893
2§ 34 ] Simple/Normal Mode ® & 06/0. 0 0 0 & & @ : ©-95
29 385 | Automatic Switch-OFF ® © . 0. 060 0 O o ® 69
29 36 | Li-Off-Compensafion T -lOot -] -] «10]- 6-28
Set DUAL Method N R " 1 D A B R I B R 6-98
29 37 | Linking of applications o o0 - 0. 06 0 @ O - 6-100
29 38| Controt Line Level ® 0.0 & .0 0 0 9 ® ® 6102
29 39 | Calcutation of control limits o 060 000 & & O ® 6103
29 401 Allow adapter 19/8 el @® - |- |- -1-1-1I 6-104
@ Function can be executed, O Function cannot be executed, ~Function not avallable for this measuting type
4 A description of the mdividual menu functions can be found beginning on page 5-43.
Artisan Technology Group - Quality Instrumentation — Guaranteed-}(888)-88-SOUREES .
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Short-Form instruction: Instrument Oparaion  LEiRiy o Wi ULl SUes
aiie

§35° You can cali a menu function from the menu fanction overvi

Calling a Menu
Function

G m

MENU
.

meny screen of an ap

ipw, from every

HEENLE
plication, ot from a mena function using the MM key

it Meaguring mode

¥ty B2
£ 1 B.59
LN [

Measurement
maotle active
?
Menit function
no. Known
7
h A
ML
L =
& LTk F ﬁ
Ia é’?f:m Toup Dispioy tods
el 10PN, 1 JHLE6LE :
. Menu function seiec%m
Enter function
no.
9 ) Enter funclion
no.
a g
MENU ENTER
[ ] T
Menu page of
the selected
menu function

Artisan Technology Group - Quality. lnstrumentation
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Shor-Lorm Instruction: Instriment Operafion OCulling the Normalization Funetion LTADNET D) LI 3533 3 LA Ryane 1

6.1.7 Calling the Normalization Function

For more information about normalization of the various rneasur-
ing types see Chapter 7.

IS The normalization functions affects only the active application and can only
be called from the measurement mode of the active application .
Exception: When the Application Linking Mode is active, the normalization
function affects all applications which have boen set up for the same measuring
type and the same (equal) probe as the active application. & See also Section
37 Linking of application, page 6-100.

{55° Menu functions and applications can be called from the normalization function
BN APDL
using the M and S keys. Fhis terminates normalization.
155> 1 the normalization funciion the MMS® cannot be switched OFF.

£5° The normalization function is nof available for the measurement method
FISCHERSCOPE® (R5232 Apptications).

® (all the application for which a (new) normalization is to be per-

formed. Normalization
Function

Measuremant mode of the
application o be nommatized ZERC
- i

; {e.g. hum & dleplay) new application

=

gutomnatic swiich
Change o the 1o normalizallon
measurement fursction
faztvlc)
Norkeaizatien routing
massure 11 hmes on
uncoated specknen ul
the the, P, Xn vahia
changes just bately oF not
af afl,

[ Wa recormnmend mak-
ing a reference meas-
arement 1o avoid

Hoforance measiremen! ewoss.,
measurement

See Section "Ref-

p | Corest erence Measure-
calbrathm 1
nent” On page
6-34,

A master palibration
nesds o be periein.
d, I the mbagyre-
roont dats devisle by
raare than 39 % fom
i norminat vatue.

Mrzasuring

Artisan Technology Group - Qualjty Instrumentation....Guaranteed-{868)-88-
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Chapter 8: Instrument Functions Shor-Form Instruction: instrument Operation  Calling the Caltwation FLRCTON

6.1.8 Calling the Calibration Function

Call the calibration function (corrective calibration) using the -
key. In addition, a master calibration and, for the magnetic induction
method, a calibration on the coated specimen ate available. The latter

. . . MIEN:
two functions are called from the menu function overview (ﬂu key).

For more information about calibration of the various measuring
types see Chapter 7.

ISP The calibration function affects only the active application and can onty be
ealted from the measurement mode of the active application!
Exception: When the Application Linking Mode is active, the normalization
function affects all applications which have been set up for the same measuring
type and with the same probe as the active application. [@ See aiso Section 37
Linking of application’, page 6-100.

155 Menu functions and applications can be called from the calibration fuaction
MENLE APFL
using the NIl and W keys. This terminates the calibration.

I3 Usethe key 10 delete the calibration from the application memory.

IS The calibration function is not available for the measurement method
FISCHERSCOPE® (RS232 Applications).

Calibration Function . o anplicati : “o e x g
(Corractive Calibra- ?aﬂ téxd application for which a (new) calibration is to be per
tion) OTICA.
CAL 2 Mousuromentmods of the

sppiloation 1o be correctad
) [o.q. numes dlstlay)

Culibration rowting
Caktation with ¥ {.4}
standatds. Plate base, place
waturation soading, plane
shusdordis)

B3 We recommend mak-
ing a reference meas- Reforation
mrement to avoid measirement

measarement eImrors.

See Section "Ref- Mastor
erence Measure- Coffrstion
mept” on page A ivasior selbraion

rewndd 16 b porioren-
6“ 3@ . ed, H the megagre-
mant datn deviste by
ke thar 30 % fom

tap el vafue,

Measusing
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LA AT W AL e e

6.1.9 Canceling a Menu Function

. 2 B ES- MEEAS
Any function can be canceled using either softkey or the W

key. The function will not be performed. Entries of measarements that
have already been made will be disregarded. The system switches 10
the measurement mode of the active application.

6.1.10 Quitting a Menu Function

Use the softkey {0 exit 2 menu function not used for instrument
settings and that is not associated with the active application. If appli-
cable, the entries/settings will be executed. This applies to Menu 3
*Copy Application’, 4 Delete Application’, 5 DelJAccept Meas. Data
Block', 16 'Instrument Statas’, 17 'Adjust Brightness', and 33 Se-
cure/Unsecure Application’.

6.1.11 Finishing a Menu Function

. . . GOk CON-
In general, you can close functions using either softkey or .
Functions are executed according 0 the active application. The sys-
tem switches to the measurerent of the active application.

6.1.12 Deleting Measurement Data

There are two ways for deleting measurement data:
s Single readings of an application
e All measurement data of an application

Deleting Single Readings of an Application

Erroneous measurements, for nstance those caused by improper place-
ment of the probe, can be deleted.

Artisan Technology Group - Quality lnsirumentation-—
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or

CAPE

MEAS

CON-
TINUE

Deleting Singie
Readings

DEL

it e g ] B I £y P P 3, 0 A

Guaranteed+(888)"88*STUURCTE T Wwww.artisantg.com Page 615




Chapter 8 instrument Functions

Shon-Form lnskuction: lnstrament Operation  Daleling Measuremern: Liaid

Deleiing Single
Readings
{continued)

Deleting All Measure-
ment Data of an
Application

MENU V72 ENTER
.

or
w2  MENU

Deleting the Last Captured Measurement:

® Press the NI key.

Deleting an Earlier Measurement {R < Beyrrent):

® Select the measurement to be deleted using the arrow softkeys

(ﬂ or , ),

® Press the - key.
The measurement will be deleted and can be replaced with a new
one.

B2 If you continue 1o make measarements, 2 new block witl start antomaticaily af-
ter the last measurement (Peueent)-

Deleting All Measurement Data of an Application

IS5 Only the measurement data of the active application will be deleted. All para-
meter settings and the normalization/calibration remain,

I Features of an application are deleted along with the measurement data.

® Call the application whose measurement data are (o be deleted.

o Measurement mode of
i the application which

=i measurement data
W chould be deleted

Entar menu
functmn no. 2

Artisan Technology Group - Quality Instrumentation .. Guaranteed |.(888)-88-SOUREE
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Chapter 6. INSHUTeNE FUnvetim

6.1.13 Creating a Block

The measurements of an application can be separated into blocks. A
block is a group of measurements. Blocks are always created during
the measurement - automatically or manually.

A block of measurements may represent the measurerments on & single
test specimen over the significant surface.

Creating a Block Automaticaily:

® This function is activated through the parameters of the menu func-
tions 0 and 1(parameter: automatic block result, n measurernents
per block).
Example: Automatic Block Result (Batch Result) Is activated and.5
meastrements per block are set. Measurements arc made continu-
ously. After every 5 measurements, the MMS® antomatically
closes a block and marks the end with a block separator. Shown in
the numeric display as a key.

B3 Signal: a long acoustic signal will sound after each amomaticaily created block,

See Section "0 'Set Up New Application', Page 6-43, Menu Func-
tion 1 'Change Application’, Page 6-48.

Creating a Block Manually:

after the desired number of measurements.

® Presg the softkey &

Example: make 5 measurements, press softkey to display a
menu page with the block result of the first block, press softkey

fefs 0
to return to the measurement mode; make another 5 measure-

ments, press soffkey = display a menu page with the block re-

sult of the second block, ete.

IS5 For time reference, the current date and time are stored whenever 2 block is
closed,

§E° A feature can be assigned to each block, Evaluations can then be performed
according to features, for example. il see also page 6-21.

B3 A key in the numeric display indicates the end of each block.

IS A block is closed antomatically, regardicss of the parameter settings, when ex-
jting the application, when switching to another application, of when switching
off the instrument,

Artisan Technology Group - Quality.Instrumentation. ....Guaranrteed888)-8
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or
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Shork-Form instruction: Instrument Operation  Deleting a Block

DEL
BLOCK

w2 MENU
.

or
MENU W2 ENTER
I

6.1.14 Deleting a Block

Basically, only open blocks can be deleted. An open block is a group
of measurement data where the end of the block has not yet been gen-
erated (manually or aufomatically; indicated by a key in numeric dis-

play).

Deleting an open block with the softkey T8:

® The measurement mode of the active application must be open.

® Press the softkey B8, All measurement data back 1o the previous

block will be deleted. The selected feature remains active,

Deleting an open block using Menu 2:

!

v

Dmlale mossir-pments o
ast Dlock

T, MERS ¢ Pelete a‘!.;]t
DEL BLODN 2 Dvg{‘!.t‘ Lae!

11 3t PERRR vy

Eeatiel
HikHov

b

T ST
b G

Y B1.8 )

B TN PERER T tete 24/

125 For the BETA measuring type, an open block can only be deleted using menu
2.
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Short-Forrn nstruction: Instrument Operation  Defining/Changing a Fealure

Chapter & Instrument Functions

6.1.15 Defining/Changing a Feature

Each block {measurement seties) of an application can be charac-
terized by a feature défined by the user. For instance, blocks of an ap-
plication that are to be combined for an evaluation can be charac-
terized by a certain feature. In the evaluation menu, all blocks with the
same feature can be combined for an evaluation.

A feature consists of a maximum of 5 alphanumeric characters. A fea-
tute may be a name, order number, batch name, etc. or may designate
a certain area, or other characteristic of the test specimen. Examples:
door, cover, hood, efc.

10 features can be specified in the respective menu fonction 7 'Change
Feature'. .

For an example on how to ééfinc!change features see Chapter 4,
Example 2 PERMASCOPE®,

L%jl See page 6-36 for a description of menu function 7 ‘Change Fea-
ture'.

ES® Defining Features is performed independent of the active application.

I BT 1o FT10 sexrve as default labels on the men page of the menu function 7
‘Change Feature'.

IS To assign a feature to a open block use menu finction 6 ‘Select Feature'.
& See also page 6-21.

ISP See page 6-23 on how to assign a feature to a closed block.

For the procedure on how to define/change a feature see the flow diagram on the
next page.
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T vvvv.ou 0ot ILB.bUIII

L ey e =N T N.LA ]

Page 6-19




Crapter 8. Ingtrument Functions

Short-Form Instructions Instrument Operation Defining/Changing & Featlte

Defining/Changing
a Feature

MENYE 7 ENIER
L

or
MENU

7

Measurement mode of
the active application

anaramunl Sals

Eid o1
o ‘mn.’“o.u Bloth

Enter meny
function no. 7

7

Ehanke Farlurs

' On how to enter al-
phanumeric char-
acters see Page

6-24.

> Peaturw + TEE)

Lt s rmar sty

PR s Y

:g

Enter the
feaiure name

Artisan Technology Group - Quality Instrumentation ..
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feature

Meaurament mode of
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Short-Form instruction: instrument Operation  Assigning a Feature

Chapter 6 Insbrument Funclions

6.1.16 Assigning a Feature

Bach block of an application can be assigned a feature (user-defined
characterization). The feature is defined in menu function number 7,
‘Change Feature', and assigned to the respective block with menu fune-
tion number 6, 'Select Feature'.

@T For an example on how to assign features 1o an open block see
Chapter 4, Section Example 2 PERMASCOPES.

@q See page 6-54 for a description of menu function 6 'Select Fea-
fure’.

U55° The application you wish to measure in must be active, i.e., the measurement
mode must appear on the display.

B55” A feature can alse be assigned to a closed block (measurement series). See
page 6-23.

BEZ" If a block is still open (measurement series is not finished) the feature selected
last will be assigned/confirmed at the end of the block. The "active feature’ is
shown on the display underneath the measuring type. In the example on the /
right side: F: P1/B.

USF” The assigned feature of a closed block may also be changed later on. See
page 6-23,

Assigning a feature to an open block:

Any feature stored in menu function 7 can be selected either immedi-
ately prior fo the start of a block (prior to making the first measure-
ment of the block) or during the measurement in a block. For the par-
ticular block, the feature will then be stored with the block upon clos-
ing the block.

For the procedure on how to assign a feature see the flow diagrams on the next pages.

Artisan. Technology. Group.-.Quality Instrumentation. ....Guaranteed--{888)-88-SOLURCE}-w
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Short-Form Instruction: instrument Operation  Assigning a Feature

Assigning a Feature
1o an Open Block

MENU 6D ENTER
-

ar
g WMENL

! Maasurement mode of the active ap-
:;:N';" . E:E b plication where features can be as-
" s W t
"y i 22,;”5 o signed to blocke
X -
oo 66, 4
e 77NN, BIBH TR

Enter menu
function no. &

i

MEMU

Enter menu
functionno. §

-

The first meas-
urerent value
of the new
block wilt be
assigned the
selecied feature

Further

YeS  taature to be

Measurement mode of
gl the: active application
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()} Assigning/Changing a Feature of a Closed Block
N s et dnasurament made of the ac-

Mﬁﬁfﬁgﬁ;ﬁﬁf Assigning/Changing

d 5 Feature Laler On

B Pressing the softkey

closes a block
antomatically regard-
less of the parameter
settings.

B Assigning/Changing
a feature of a block is
not possible in SPC
Chart display mode,

See page 6-24 on
how to enter alpha-
numeric characters.

Msa&uramant moda af

the activa application
indicated the first
measuroment vaiue of
tha selacted block
7 s 1 Massurement medde of
om the active application
] indicated fhe first
| messurement value of
the selecied block
Artisan Technology Group - Quality Instrumentation...cuaranteed--(888)-88-SOUREEmwr-artisartyTor
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Entering Numbers 6.1.17 Entering Numbers 0

The Function menu page includes entry boxes for parameters or text
(names, features).

The entries can be numeric values for the parameters or text for names
or features.

This section covers the entry of numeric values. They are used for pa-
rameters, date, time, eic.

» Numeric values are entered using the number keys of the keypad.
» The cursor (dark highlight) will flash in the active entry box.

& Units of measurement are not entered along with the numbers,

MMS® Keypad

e

Er

Entry Box (Exampie)

6.1.18 Entering Alphanumeric Characters
{Letters, Numbers)

The function menu pages include entry boxes for parameters or text
(names, features).

Numeric values can be entered for the parameters and text for the
names or features.

This section covers text entries consisting of numbers, letters, or a
combination of both.

o EEHBL. 3 To enter names or features a character field with all available charac-

FREE
ot - ters appears on the respective menu page (see the ilhustration on the
" i, BLZ side)
3 AeCoera
HIJA. N *
UPERSTH -

s e iJse the “ key to switch between capital and small letters in the

character field.

¢ Use the arrow keys of the keypad (& & & &) to select
the desired character from the character field. Accept the selected

character into the entry box with the softkey &t
¢ The characters from the character field are confirmed in the type-

iot:

Example; Menu Function
3, *Set Up Application’,

over mode.

menu page 1o enter the .

name of the application. » Use the softkeys and to move the cursor in the entry box
to the left or to the right.

See the next page for the corresponding flow diagram.
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Chapier 6! instrument FUnCioNs

ﬂ FY Select the desi;‘etg
v character using the
P "“2 b arrow kays of the
: of the mms keypad 571 [CETTTR

Acrept the selected PE®

character info the
entry fisld ation name !

RO 3 jH_tott '

]
Entry fleid

Character field

Place cursor at the
dugired place in the
eniry fiekd

Corresponding to the active functien scrofl
through the menu pages with softkey PAGE
for additional entries or finish the funclion
with the softkey CONFIRM

Q

QO . C ALl
OO

Artisan Technology Group - Quality Instrumentation..—Guarantee
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Entering Text,
Names
{continued)
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Chapter 6: Instrument Funclions Short-Fom: Instrustion; Instument Operation  Deleting Numbers

Deleting Numbers 6.1.19 Deleting Numbers )

DEL
® Use the W key to delete one or more numbers, then enter new
numbers.

6.1.20 Deleting Alphanumeric Characters
... When Entering Text (Name/Feature)

’ggi?agc?eﬁ’ Typing Over an Erroneous Entry
® Use the softkeys and to select the erroneous character in e
the entry box. o
hat ] 4 & Y
® Use the arrow keys of the keypad (1, W, W, M) to sciect
ERFER
the correct character from the character field and the softkey &I
to type over the erroneous character.
Deleling Excess Deleting Excess Characters
Characters
® Use the SN key to delete any nuinber of characters starting from
% the position of the cursor.
6.1.21 Selecting Parameters
In addition to the entry boxes, the menu pages may also confain other
specified settings that can be selected, They are activated or selected
using softkeys.
Activate/Deactivate
Specified Seitings Activating/Deactivating Specified Settings

You will always find brackets to the left of a specified setting (see ex-

g ON le).
s

ON
® Activate or deactivate the specified setting with the softkey .
I 1 Outlier Cortrol active Activated setting: [ X}
Deactivated setting: | |

Artisan Technology Group - Quality Instrumentation ... Guaranieed.].(888) 88-SOURCE | wWyW.artiSantq COM.. e
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Chapter &r Instrument Functions

Selecting Specified Seitings :
Parentheses are always found to the left of specified settings that can
be selected (see exampie).

® Use the softkeys and o move the cursor {point) to the
desired specified setting,

(@) The specified setting that has been selected, will be executed
or accepted into the Application at the end of the menu func-
tion.

( ) The specified setting that has not been selected, does not affect
the application.

IS° The cursor marks the selected Function setting to be executed.

6.1.22 Move Cursor on Menu Page

ENTER
Use the MMM kcv of the keypad to move to the individual specified
settings and to the entry boxes of a menu page.

Use the arrow softkeys to move the cursor within an entry/selection
box.
T

vz
157 if arrow softkeys are not available, the arrow keys (MENN, W, BN,
Fy
AW ) of the keypad assume their function.

6.1.23 Scrolling Through the Menu Pages

® Use the softkey to scroll through the menu pages of 2 menu
function.

Artisan Technology Group- Quality.lnstrumentationGuaranieed-|-{883)-88

Selecting

Parameters

L~ 38

Humeric diselay X
Srecitication Iimit disrlas
L cordrel chard
bifrerence measurament

Move Cursor/Selec-
Hion

on a Menu Page

ENTER

. in the Entry
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/
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Menu Pages
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Shart-Form instrughion; Instrument Operation  Printing Measurement Rala

Printing Measurement
Data

6.1.24 Printing Measurement Data

You can print out measurement data and statistical evaluations.

B I a printer is connected and switched on, the measurement data are printed
ZERD
automatically when the normalization and calibration fonction JNNNE,
CAL
M i calicd, regardiess of the setting in menu function 10, 'Output o Prin-

for'.
Pocumenting Measurement Data...
® Connect the printer (PRINTER socket), then switch it ON.

® Select the correct printer model:

w2 g
I Call the Supervisor menu
4 5 g
M BN DR Lnter the Supervisor code
3 0
I B Call menu function 30, Printer Selection’
: Select the correct prirxtﬁf (9-, 24-pin, Laser)
G
FiRi IR Confirm the selection
Select the desired output mode:
1
I Call menu function 10 'Output to Printer’
: Select the desired output mode
FiRM I Confirm the selection

® Select the application that data are to be printed for (application

APPL
aumnber, WN).

... during a measurement - after a measurement

Start the measurement. .
® (a1l the Evaluation menu: Press

EvaL-J
10, all, and/or the block results mode of the active application.

are printed out, depending on the PROE
selection made in menu fanction |® Fress softkey - to scroll fo the

10, 'Output to Printer’. DEXt meny page.

® Print the measurement data
and/or the block result: Press

softkey .

Either no, all, and/or the block
results are printed out, depending
on the selection made in mem
function 10, "Quiput to Printer’.

Arfisan. Technology Group - Quality Instrumentation .. Guaranieed.)(883).88:SOUIRCFE | www.artisanig.com
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f.z"‘r-.\?t

f“} B8 Selections made in menu function 30 of the Supervisor meny and in menu Printing Measurement
“fanction 10 apply to all Applications. The selections can be changed at any . Data
fime. {continued)

B5” When the parameter "Print Automatic Evaluation” s activated in menu
function 0 oz 1 for the current application, the privting of the measurcment
data will be performed according to the parameter settings in menu function 10
and mena fonction O or 1.

I5° Deletion of print headers: A print header may be deleted from the menu page
"Report Selection”. First select the print header to be deleted, then use the D
key to make the deletion. 4 Also refer to the section "Deleting a print header”
on page 6-31.

ES User-specific print forms can be assigned separately to a block result or to the
final evaluation. The appropriate selections are made in menu function 1 and 0.
These settings are application specific.

B> Menu function 10, 'Ontput to Printer, does not affect difference measure-
ments.

55 A separate printer menu is available for the difference measurement {can

be called with softkey }, Use this mena to print ali measurement data of
all test points of all samples, all measurement data of one test point of a se-
lected sample, or all measurement data of all test points of a selected sample.

Printing Out a Statistical Evaluation Print an Evaluation

. . B . .
In the statistical evaluation (), the various presentation modes can
be printed out.

® Usec the softkey to print the measurement data in the respec-
tive presentation mode (SPC Chat, Statistics, Histogram, ); sce the

following examples. Examples
FISCHERSCOPE MME PERMASCOPE
EVALUATIONRN

ippl ., Hame @ SPC CHART

Biock Ho.: 1 (22.131.314895 :1:i0} to 16 {22.11.3199% 11412}
Mean value th,. @ iz?.2 vm {roup aize no 5
Mean Std.Dev. sl : 06.21 um Number froups ngr: ié
Mean kange K. ¢ G.45 um Lowest Group : 126.9 um
Std.Dev {th.] =aa : 6.19 um Highest Group : 127.56 um
Lower Control Lim.LCL: 1Z7.0 um Groups { LCL 2 12.50 %
Upper Control Lim UCL: 127.5 um Groups » UYCL F 12.50 %
jower spec. limit LSL: 1232.0 mm Values ¢ LSL ! ] 0.60 %
Uppar spec. limit USL: 127.9 um Values > USL : 68 75.00 %

ep = 2.15 cpk = -0.36

E)éampie 1:Block rasult
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Print Evaluation }
: FISCHERSTOME RS MRS oke : Herl. M T iLhart Ratyd =1 B ati E
(Exarnples continued) PERNASLOPE EBABT.T  |SPCCHART [W.re hw B oG 1508 e
127 3- .

127
o B.AL e
-
I < 3 1
L ] s 1 2
BroUR 5 18 5 28 2%
>
Feat ure |1
o
Lim . = 1572 S1 = @.2L N =ih L& = t2%.0  USL » 127.8

- 3 1 [T 0 11 erke = @36

i

EE ]

m Blosks 1| Lo 18 ¢from 22,11, 1995 to 22.11.1995)

Example 2: Measuremen! display in SPC Charnt with calculated controf limits

o a2 1 e wmes s w

Clagsws Distribution Humber {Fortion| Total |
127 | . ,
j\~ z 2% 2R
127 -
‘x\__\‘ I te | zzsx]| 2s.em
127 — .
] 7 2t.3%|  d6.3%
127 !
1% 23.8%| 7o.eny
127 — !
I_,_,,«-"“"'/ i 19 | zs.ex| emoex
128 4 .
4 s.en]  ve.en
126 -
@ g.0@%]  9R.B%
129 o e .
t 1.3 1eem
128 4 »
e T - 127.2 s = 8.28  H =88 LS. = 125.@ UG = 127,06

Skpunegs @ B, I3 Kurbosiz = <8 X7 I T 31 ek -, 56

RSt her | Blocks 1 to 16 <Prom 2@ 11,1995 4o 22,11, 1995

Example 3; Measurement display in Histogram
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g 1.25 Deleti i Deleting print forms
\:} 6.1.25 Deleting a Print Header o o it
Deleting of the reports (user-specific print forms) stored in the headers

MMS®, A print header may be deleted from the menu page "Report
Selection™ of menu function 1.

1 MENU )
¢ S W C:l! menu function 1.

® Repeatedly push the MBS softkey vntil the menu page "Report Se-
lection” appears. '

® Use the and softkeys to select the printer header (re-
port) you want to delete.

DEL
® push I key. To safeguard against accidental deletion, a win-
dow with the name of the print header will open and you will have
to confirm the deletion,

RE-
™ Abort the deletion by using the softkey.

® Delete the print header with the softkey.

IS5 Print headexs may be created by PC with the Report Software.

Print All Parameter
Settings of an Appii-
cation

6.1.26 Printing Application Data

A list of ali parameter settings can be printed for a selected applica-

tfion:

APPL
® Press the I key.

® Enter the number of the application whose parameter settings are to
be printed. Use the keypad to enter the application number (Wl ...
9

® Press the softkey il A Jist of all parameter settings will be

printed for the selected application.
I35 If no application mumbers are entered, the parameter settings of the applica-

tion selected last (current application) will be printed autornaticaily after press-

3 FRINT]
ing Y .
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Print Instrument
Parameters

+
Applieation List

bisplay Symbols

Wrong

Missing

Equal

6.1.27 Printing Instrument Parameters and the Ap-
plication List

The instrument parameters of mena function 16 nstrument Status’
listed (e.g., software version, interface data format, printer model,

ete.) are printed out with an application list using the softkey e

1 6  MENU _
*« N PN B C:llnicnu function 16.

® Press softkey . A list of instrumnent parameters and stored ap-
plications (number and name) will be printed.

6.1.28 Display Symbols

o In previously defined applications, measurements must always be
made with the same probe that was used for the normalization (cor-
rective calibration) of the application. I this probe is not used, but
only the same probe model, the message "Wrong" will appear in
the upper right corner of the display. It will not be possible to meas-
ure, normalize and calibrate. § See also Chapter 6, Section 32 As-
sign New Probe', Page 6-91.

e 1f another probe type (other test method) is connected to the instru-
ment, the message "Missing” will appear in the upper right corner
of the display, instead of the probe type. It will not be possible to
measure, normalize and calibrate,

e If two of the same probe types (same test method) are connected to
the PERMASCOPE® sockets, the message "equal” will appear on
the display, instead of the probe type. It will not be possible to
measure, normalize and calibrate.

) See also Chapter 3, Section ‘Connecting a Probe’, Page 3-2.

B A measuremnent with the wrong probe type is not possible.

e In numeric display mode, an arrow shown pointing upward before
the measurement display indicates that this measurement is above
the upper limit.
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Short-Fonrn Instruction: instrumant Cperation  Display Symbols

Chapter 6: Instrument Funclions

« In numeric display mode, an arrow shown downward before the
measurement display indicates that this measurement is below the
lower limit.

o In the lists of applications, the applications that have been secured
show the "#" character before the name of the application.

» Additionally, if the normalization and calibration functions of the
secured applications are blocked, the "*" character appears before
the name of the application in the list of the applications.

« Application Linking Mode is active, When the Linking Mode is ac-
tive, the normalization and corrective calibration functions affect all
applications which have been set up for the same measuring type
and with the same (equal) probe as the active application (current
application).

Artisan Technology Group.- Quality.Jastiumentation....Guaranteed-4888)-88-SOURGH
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Chapter 6: Instrument Funclions

Shori-Form instruction: Instrument Operation  Reference Measurement

Reference
Moeasurement

6.1.29 Reference Measurement

Check the normalization or calibration of an application at regular in-
tervals. Perform these checks by making reference measurements:

® Measure on a reference part with a known coating thickness (elec-
trical conductivity, or ferrite content).

+ Reference parts are parts
- with properties (geometry, material, permeability, etc.) that
correspond to the part of the current (control) measurement appli-
cation, and
- with a coating thickness {ferrite content, el. conductivity) cloge
to the production parts which have to be measured accurately,
- with clearly defined measurement location.

® Perform 20 to 30 measurements on the reference part.

If the measurement of the reference part violate specified tolerances, a
new normalization or calibration (corrective or master calibration)
will need to be performed.

For more information see Chapter 7.

I35 Normalization or calibration have to be performed caref&liy! They deter-
mine the accuracy of the subsequent measurements.

E32" Do not use the supplied Base material standard as substrate for the refer-
ence measurement! This control piece is only used to monitor the instrument.

E=E” Reference parts are subject to wear that affects the measurement. Reference
parts must be replaced accordingly.
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Description of the Sofikeys

Chagpter 6 Instrument Funclions

6.2 Description of the Softkeys

Moving the marker (cursor) in entry and selection fields up.
Tn numeric display: scrolling through the single readings in the direc-
tion of the last block (no. n).

Moving the marker (cursor) in entry and selection ficlds down.
In numetic display: scrolling through the single readings in the direc-
tion of the first block (no. 1}.

Moving the marker (cursor, arrow, line) in entry fields, selection
fields and graphs (e.g., in SPC chart display) to the left.

Moving the marker (cursor, arrow, line) in entry fields, selection
fields, and graphs {e.g., in SPC chart display) to the right.

Select the Calibration or Normalization routine according to the
available standards - applies to BETA.

Switching pages in SPC Chart display mode for the measuring
type SIGMA (DUPLEX). Switch to the page 1, SPC Chart display of
the paint coating (non-conductive coating).

Switching pages in SPC Chart display mode for the measuring
type SIGMA (DUPLEX). Switch to the page 2, SPC Chart display of
the zinc coating, for instance (NI coating).

Evaluation with the normal probability chart. This graphics dis-
play of the normal probability chart shows the percentage of the prod-
uct Tot i relation to the measured attribute (coating thickness, electri-
cal conductivity, ferrite content). The vertical (Y) axis probability
scale indicates the percentage of product with a coating thickness (for
example) that is less than or equal to the corresponding coating thick-
ness value on the horizontal (X) axis. A meaningful product lot analy-
sis must be based on a sufficient number of product sample measure~
ments, a sample lot of no Iess than 100 items is recommended.

Enter (pre-set) various parameters for calculating control limits.
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Chapter 6: Instrirnent Functions

Pesoription: of ihe Sofilkeys

AUTOM
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Start Automatic Measurement Evaluation (menu function 23, for
BETA only}.

Switch to the Previous Bleck: Displays the block result of the pre-
vicus block.

Switch to the Next Bloek: Displays the block result of the next block.

Continue the Last Closed Block: additional measurements can still
be added to this block; the end of the block is canceled.

Block Result: Ends a block, displays the block result, that is, the sta-
tistical evaluation of a block (consisting of n single readings) within a
measurernent series,e.g., of several single readings on one measure-
ment position. The current date and time aze stored with every closed
block for time reference.

Calculate the measuring time for the pre-setted measurement uncer-
tainty Fnorm or Feal of normalization or calibration (menu functions
21 or 22). - For Beta only.

Confirmy/Save the entries/selections of a function.

Scroll to the next/previous menu page, changes made remain valid,
Copy a Sclected Application (menu function 3).

Defining user specified unit (menu function 12).

Delete a selected application (menu function 4) or all measurement
data of the active application (menu function 2).

Delete the Last Open Block: The block result has not yet been calcu-
lated. Can be performed as long as a new application has not yet been
called or the instrument has not been switched OFF. These activities
call an antomatic end of a block (not available with BETA).
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[escription of thg Sofkeys Chapler 8: Instrurent Funciions
\;} Delete a Calibration: in the application memory. The corrective cali-
bration of the active application stored in the application memory will CAL
be deleted.
@5 ‘When the Application Linking Mode is active the corrective calibrations of
which are linked with the active application al} applications wili be deleted,
Delete the selected featare from the active application
{menu function 6). FEAT.
Delete all measurement data of the active application in the simple
operating mode.. MEAS,
Quit (cancel) the master calibration for dual coatings (SIGMA m
(DUPLEX)).
ENTER
Confirm the selected character in the entry box, CHAR,
Opens the entry field to enter the standard value. ENTER
S1D
Cancel the Funetion: Switch to the current measurement mode,
changes will not be saved/accepted. CAPE
Switch to Evaluation Menu: Select the desired presentation mode: EVAL-
SPC Chart, Histogram, Probability Chart, Statistical Evaluation. UATE
B3 Switching to the evaluation menu antomatically closes a block. If astomatic
biock result has been selected for current application, the last measurements of
an open block will be deleted when switching to the evaluation menu.
FINAL
Final Result: Evaluation over all blocks of the active application (in RES.
the simple operating mode).
SPC Chart presentation; accepting the values from the pre-run to FORE-
calculate the control limits. RUN
Turns the continuous display update (free) measurement mode FREE
off. (Continuous display update mode switched on in menu function OFF
9).
. o . . GET
Measure in air: probe in air. Accept the measurement I air. Xs
Artisan Technology Group - Quality.lnstiumentation.Guaranteed-1-{888)-88-SOURGE-{-wrrw-artisant "
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Chapter 6: Instrument Functions

Description of the Sofikeys
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Histogram Display (frequency distribution); Graphical presentation
of the single readings (minimum of 10} of a test series (application)
classified by coating thickness ranges for example.

Information About the Statistical Parameters of the SPC Chart:
statistical evaluation with mean value, standard deviation, and range
of measurement data of a selected block {subgroup).

Changing the name of the feafure that has already been assigned to
a block.

Open the entry box to enter the value of the first standard.

Open the entry box to enter the value of the second standard.

Open the entry box o enter the value of the third standard.

Open the entry box to enter the fourth standard.

Open the entry box to enter the countrate of the substrate - when
using the BETA.

Open the entry box to enter the countrate of the saturation coat-
ing - when using the BETA.

Open a menu page to display the range of the Xn intervals for the
standards. The readings of the standards have to be within specific in-
tervals to get a proper calibration characteristic. Exception: no soft-
key function for measuring type SIGMASCOPE®,

MAGNA: With the duplex probe, the calibration for the master cali-
bration needs to be performed separately for both coating materials.
Use MAGNA to start the calibration routine for the non-condue-
tive coating on a steel substrate (NC/Fe). (Use PHASE for the non-
magnetic coating on a steel substrate).

Displays the measurement range instead of the probe type in the
list of applications.
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Description of the Softkeys

Chapter & Insirument Funciions

Redetermines the number of measurements above and below the
changed Upper Contrel Limit (UCL), or Lower Control Limit
(L.CL) respectively. This becomes necessary when the Control Lim-
its (UCL, L.CL) for an existing application with stored measurement
data are changed.

New measurement series, deletes the current measarement series set
up in the calibration and normalization functions.

Assigns a new feature to an already finished block.

New probe: Assigning a new probe (of the same type)' to an applica-

tion, since the probe used to set up the application initially is defec-
tive, worn, or lost {menu function 32).

Open a window to Enter the Offset Value (Correction Value).

ON/OFF; Enable/Disable switch for parameters.

Seroll to next/previous menu page, or display additional softkey func-
tions.

Page up 1o the previous menu page.

Page down to the next menu page.

Fater/Select the SPC Parameters.

PHASE: With the duplex probe, the master calibration needs to be
performed separately for both coating materials. Use PHASE to start
the calibration routine for the non-magpetic coating on a steel sub-
strate (NE/Fe). (Use MAGNA for the non-conductive coating on an
iron substrafe).

Measurement data and statistical evaluation output to printer: for
numeric, specification limit, and SPC Chart display according to the
settings made in menu function 10.

FEAT.
PROBE

O
(4 M)
mh

H
o
wry

"El
>
G
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PAGE
1

o
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ik
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PHAS

1Tl

PRINT
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Chapter §. Instrument Functions

Bescription of the Softkeye
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s
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Printout of all measurement data of all test points of every speci-
men - for the difference measurement.

Selection and printing of print header is done from the evaluation
meny, second menu page.

Printout of all measurement data of a selected test point of a se-
lected specimen - for the difference measurenent.

Printout of all measurement data of all test points of a selected
specimen - for the difference measurement.

Displays the probe type instead of the measurement range in the list
of applications.

Deletes the measurement data of the last measurement series for a
repeat measurement (calibration function).

Scroll to the previous menu page.
Reset the density factor (Rho) to I - applies to BETA.

OQutput of measarement data and the statistical evaluation via the
RS232 interface according to the settings in menu function 13.

Secure a selected application (akind of write protection).

Start the stability test (menu function 25) - applies to BETA.

Evaluation using the Statistical Process Control Method (SPC
Chart), for quality control and process control. Ability to print the
graphical measurement data display. Also for measurernents with nu-
meric and specification limit display. For SPC control chart evalu-
ation in these two measurement display modes, the block sizes {fixed
number of readings per block) are determined by selection of the N pa-
rameter - the default setting is 5. To change this setting, call the menu

ERRA
e and enter the de-

page with the SPC parameters using the softkey
sired value under N,
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Dasoription of the Boflkeys

Chapier & instrument Fungtions

I35 Please note that for larger biocks (number of measurements higher than the get-
ting under N), only integer multiples of N measurements are used for the SPC
control chart display and evaluation, and the remaining data of the block are ig-
nored! Ror example: 18 measurements form a block, N = 5. For SPC control
chart display, this block is divided into 3 SPC blocks of 5 measurements cach
and displayed, while the remadning three measurement data are ignored.

Upper and Lower Control Limits can be set using the softkey {(see Chap-
ter 3, Section "SPC Chart").

Measurement Start when using the BETA method,

B35” Measurement can also be initiated using the GO key on the measuring table.
Press the GO key again to cancel the measurernent.

Measurement Start in the calibration function when using the BETA
method.

BE® Measurement can atso be initiated using the GO key on the measuring table.
Press the GO key again to cancel the measurement.

Statistical evaluation of the test series (application),
mean value, standard deviation, coefficient of variation, efc.

IS The mean values of the individual blocks are used for the statistical evaluation
for SPC chart measerement and when activating "automatic Batch Result”.

Switch to the menu page for entering the time and the number of
measurements for the calibration (in the calibration function) - ap-
plies to BETA.

Open a menu page to enter the temperature and the temperature
coefficient for the electrical conductivity measurement with tempera-
tare correction.

Switch to the menu page for entering the time and the number of
measurements for the normalization (in the normalization function)
- applies to BETA.

SIGMASCOPE®: Enter the "Sensor temperature’’ as the specimen

temperature ("Current terp.") with the softkey B8, possible only if
the optional surface temperatuse probe is connected to the MMS®
(MULTIFUNCTION socket) and if the sensor is used to measure the
surface temperature of the specimen ("Sensor temperature”).

Switch to the next coating at the same test point and same specimen -
for the difference measurement.

COATG
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Chapter & instrument Funclions Description of the Softkeys

O
TO Switch to the next coating specimen - for the difference measure-
SPEC. ment.
10 Switch to the next test point on the same sample - for the difference
MPOS. measurement.
Unsecure the application (Menu Function 33 in the Supervisor
SEC. Menu (29)).
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Desoription of the Menu Functions  Menu Function Overview Chapter §: Ingtrument Funcions
" 63 Description of the Menu Functions
Menu Function Overview
Measuring Type ®
%l e & e | a
o i) 0. i g O
Sln& | IZ|w 588
8 Q. 8 o 8 O
T QD < | o o g g:’ 1w
HEIEINERIEIEEE
| Wi @iow el Hio el E
No. |Menu Function L=l ow 20k o b Page
0| Set Up New Application ® .0 /0. ® 06 0 & & 5i
1|Change Application o 0 ® 0. 0 0 & O & 54
21 Delete Appl. Measurement Data 0. 06 . 0. 0.0 0 0 O 8-50
3| Copy Application 0o 0o 00 0000 0 o5
4, Delete Application ® 6. 0 © © & & & 9 ® &5
5]Del./Accept Meas. Data Block ® 0 © & 00 & 0 & & 55
6] Select Feature O 0 0. ® ® & 0 0 O & 554
7|Change Feature o 0 0. ® 6 & 0 & & & &5t
8|Beep ON/OFF o 00 ® 0.0 00 @ ® 65
91 Select Free Display Mode o0 & - & 0 0 0 & - 6-58
1010utput to Printer ® 0 6 0 0 ¢ 0 0 ® & 55
11iSet Date/Time o 0 0 0 © 0 0 0 & O 50
12| Select Uniis ® 0 6 0. © © 0 0 0 & 69
13{Outpui to Sedal Port ® o 0 0.0 © 0 & O 68
14]{Calibration on Coating ® - - N O B B R 8-84
Standards for Master Calib. T R EEEE R 8-65
15| Master Calibration ® .0 - ® . 0 ® & - 6-66
Enter Density SO B B @ - |-~~~ -1 6-87
16{instrument Status ® 0.0 0 . 0 0 0 0 O 6-68
17 | Adjust Brightness ® 00 O 0 © . & & & 668
18|Disp. Mode/Meas. Trigger ® & 0. o ¢ 0 0 0 9 870
19{Display Resolulion ® 0.0 06/® . 0 0 0 o B-73
20|Measurement Time Calculation “ - e ® - -~ - ]-| 6-74
Enter Board Thickness -] - -l =] - - 8-75
® Function can be executed, O Function cannot be executed
- Function not available for this measuring type
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Chapter §: Insbument Funclions Description of the Menu Functions  Menu Funclon Overview
Measuring Type
& 7 o | B
i ) @ |
al o Bla Q
Q% o Q 4y gl @
Sia Q SlalQ o0 @
%108 210G o &
=109 <o < |
mo3kbegam g e
No. [Menu Function = em e = 0 0 e
21iNormalization io Pre-set Foomy, v | ow e ® - - -i-1-1 6-768
Temperature Calbration M SR NN B 6-78
Enter Correction Facior U I S RN 3N &-79
22 Calibration to Pre-set Fy o | o le ® - - |-l 6-80
Probe Sensitivity w o bow e - - Y - i B8-82 f ,\)
23} Normalization without X, Y VRt 8-83 e
24} Info for Last Measurement S . ® | - “ . - B84
25! Automatic Measurement -1 = |- e - - [ S T 5-85
28{Stora / Do Not Store Beadings e © ¢ o © ¢ 0 © & & 58
29{Supervisor-Menu ® 0.0 © © © & ® & & o8
28 30|Printer Selection ® 0.0 0 © © ® ® ® & 688
29 31|Serial Port Configuration ® O 0. 0 ® & ® ¢ 0 & cs0
29 32|Assign New Probe ® 0 0 O & © & ¢ ¢ - &-91
20 33)Sscure/Unsecure Application ® 0 0 0 & & ® & @& 68
29 34{Simple/Normal Mode ® & . 0. 0 O © O o & @& co5
29 35|Automatic Switch-OFF ¢ 0 ¢ ¢ O & 9 & O O 557
29 38iLift-OH-Compensalion - - e O -l - -l 5-98
Set DUAL Method Y IR RN RN R 5-98
29 37|Linking of applications BN BE BEEEE BN | ® o 6-100
29 38|Control Line Level ® 0 ® 0 0 ¢ & & & & 512
29 38|Calculation of control limits ® 0 ¢ 0 o ® © & @ 5103
29 40|Ailow adapter 19/8 ' o ® ® - - - | -1~ 5-104
@ Function can be executed, O Function cannot be executed
«  Function not svailable for this measuring type
2)
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Desoription of the Menus Functions O Set Up New Application Chapter §: Instrunent Funclions

. 0 SetUp N
{3 0 SetUp New Application Setp New

A memory to store the probe in use and the parameters for a cer-
tain application is defined when a new application is set up. All
necessary setiings of an application can be defined on 7 (or 8)
ment pages.

| Procedure

® Call menu function 0, *Set Up New Application:
0 MENU
Press MM 2nd then the NI key.

@) See also Section ‘Calling a Menu Function', Page 6-12.

® Use the keypad (é *) to enter the numbes for the applica-
ENTER
tion and confirm it with MMl (menu page 1).

® Select the desired probe (menu page 2):
Use softkeys /.

® Confimn the probe selection by pressing the softkey GRS,

® FEnter the name for the new application (menu page 3).
You can use a maximum of 10 characters from the character field

on the right. Use the arrow keys of the keypad

£ »
(&, w‘, ﬁﬂ, Aﬂs) to select the characters for the name. Ac-

cept the name into the entry box with the softkey WikLS .
£} On how to enter alphanumeric characters see Page 6-24.

® Finter/select parameters (menu pages 4 to 7 (8)):

Use the softkey - to scroll through the menu pages. -

Use softkeys and to move the cursor {(dot/rectangle) to
select a parameter.

ENTER
Use the MR key to move the cursor between the individual pa-

rameters or windows.
Bl See also pages 6-26 and 6-27.
For a description of the parameters sce Appendix B.

® Normalization (Calibration for BETA)
CON-
Once the settings are done, use the softkey WIES to switch to the
normalization routine (calibration routine). Follow the instruction
on the display to move through the normalization or calibration rou-

tine. & See also Chapter 7.
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Chapter 8 Instrument Functions

Description of the Menu Fonctions 0 Sat Up New Application

0 Set Up New
Application
{continuad)

® Store settings and normalization/calibration as a new application:

Press softkey tRiii¥ to store all settings and the normalization/cali-
bration as a new application under the number listed and the appli-
cation nare entered. Switch to the measuring mode of the new ap-
piication.

B33” A new application cannot be set up from a secured appHcation!
BZ™ The MMS® cannot be switched OFF while setring up an application.

B35° Unit of measurement settings for the new application are autornatically ac-
cepted from the active application. These settings can be viewed and changed
in menu function 12, §§ See description of Function "12 Select Units of Meas-
wement” on page 6-61,

EZ” Daal probe (z. B. ED10}. See also function 36 "set DUAL Method", desczip-
tion on page 6-98.

Outlier Rejection

This function can be used to reject measurements which are not con-
sistent and statistically not compatible with the measurement variabil-
ity of the current measurement series. By rejecting outlier measure-
ments the statistical evaluation of a measurement series will not be un-
justifiably biased. The MMS® offers two different methods of outlier
rejection:

Automatic: This method identifies outlier measurements based on a
statistical test (Grubbs test) at a statistical confidence level of

P =90 %.

Sigma known;: If the standard deviation (Sigma of the measurement
distribution is known the Sigma value can be used to identify outlier
measurements at a confidence level of P = 99.9 %, A reasonably se-
cure estimate of Sigma raust be known and it should be based on a
sufficiently large number of measurements. For this purpose a trial
measurement series of no less than N = 100 measurements is recom-
mended. Furthermore the assumption must be made that Sigma does
not change significantly with each new measurement series. If this as-
sumption can be justified then outlier measurements can be readily
identified.

Because during a measurement series the mean value (th), the number
of measurements n and the measured standard deviation (5) can
change it is possible that a previous measurement in the open block
(which was not identified as an outlier measurement in real time) will
be identified as an outlier measurement after the measurement was
made. This measurement is not used in the subsequent (automatic)
outlier rejection criteria calculafion,

I3 Outlier rejection is performed within the current open block (batch) only,

05> Bvery measurement is immediately tested in real time for outlier criteria,
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Description of the Menu Functions 0 Sel Up New Application

Chapter 6: Instrument Functions

I5” Ontlier measurements are not used in the statistical evaluation of the measure-
ment seriss.

B8 1f an outlier measurement is encountered, an aconstical signal is sounded (dou-
biz beep) and the outlier measurement is is shown with an exclamation mark in
the display:! The audible signal cannot be switched OFF regardiess of the set-
ting in menu fonction 8 ‘Beep ON/OFF.

I35 If more than two outlier measurements are found in the open block (batch), the
message you see in Figure 6_1 is shown in the display. This comment is in-
tended to alert the user to a possible problem with the measurcment series of

the test specimen.
5™ Bxample of measurement hardcopy to printer:
n o= 23 0.50 mils |
P o= 17 1.80 mils :

In the above example the 17th measurement within the block was recognized
as an outlier measurement in automatic outlier rejection mode after the 23 rd
measurement was made.

B2 Example of stored measurement data dump to printer:

n = 16 0.50 mils
n o= 18 ¢.54 mils
n = 1% 0.49 mile

Wote: Qutlier measuzements are not shown !

PS5 if measurements are subsequently deleted from a block a new automatic outlier
test based on the remaining measurernents in the block is not made.

G Set Up New .
Appiication
(eontinued)

in=17 1.80 mils

In=17 1.80 mils
Too many outliers
Fig. 8_1: Message if
more than two outlier
measurements are found
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Chapter 6; Instrurment Funcions Deseription of the Menu Funcions 1 Change Appication

1 Change Application 1 Change Application

As with menu function 0, definitions of an application can be
changed in 5 (or 8) menu pages,

Procedure

® (Call the application to be changed:

Use the keypad to enter the application number (& &) and
APPL
then press N

B See also Section 'Calling an Application', Page 6-6.

® (Call menu function 1 'Change Appiication’:

1 MENU
Press MMM 2nd then the I key.

® (Change entries/selections:
You can now perform changes on several menu pages.

Use softkey to scroll through the menu pages.

Use softkeys and to move the cursor (dot, rectangle)
to select a parameter.

ENTER
Use the IR key to move the cursor between individual parame-

ters or windows.

£l Sce also pages 6-26 and 6-27.

See the Section on "El. Conductivity Meastroment” (temperature, temporaturs
coefficient o} in Chapter 9 for more information on temperature compensa-

tion.

® Save changes for the application;
When the desired chanies for all menu pages have been per-

formed, use softkey to save the changes. You can save the
changes from any menu page. Switch to the measuring mode of the
application.

B The menu function "Change Application' should be performed prior to the
measwrement. The changes apply only to the subsequent measurement of may
only be performed for empty applications {without measurernesnt data).

E&" Switching from numeric display to specification lmit display and vice versa
can be done without problems,

@? The display mode with SPC chart must be selected before making the first
measaremert with the newly defined application. Already existing measure-
ment series (= measurement data) of an application will be deleted upon such a
change!
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Description of the Meny Functions 1 Change Application

Chapter 61 Instrument Functions

é The difference measurement must be selected before raking the first meas-
urement with the newly defined application, Already existing measurement se-
Ties {= measurement data) of an appiication will be deleted upon such a change!

é When monitoring outlier measurements, the ontliers are not entered info the
statistical evaluation. They are visually indicated with an 't and audibly witha
double beep {2 signal sounds at short intervals). The aadible signal cannot be
switched OFF regardiess of the setting in menu finction 8 'Beep ON/OLF.

@l For greater detsil see page 6-46,

@ The antomatic bloek result function can be activated only for empty spplics-
tions {applications withoot measurement data). This function cannot be se-
lected, if measurement data are pregent in the appiication,

P You cannot change secured applications. A display message will alert you to
this fact,

13 Deletion of print headers: A print header may be deleted from the menu page

"Report Selection”. First select the print header to be deleted, then use the

BEL
B Loy to make the deletion. ) Also refer to the section "Deleting a Print

Header” on page 6-31.

B BETA: If the density needs to be corrected, and the density factor is not
known, the density values for the standard and coating materials can be en-
tered in menu function 15, The MMS® will calculate the density factor aato-

matically. @ See also page 6-67.
All measurement data of this application must be deleted to change the meas-

Eremment time {Toea0).

=5 Dual probe (z. B. ED10): See also function 36 "set DUAL Method", descrip-
tion on page 6-98.
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Chapter 8 nstrument Functions Description of the Menu Funclions 2 Delete Appt Measurement Data

2 Delete Appi. 2 Delete Appl Measurement Dala
Measurement Data S

Delete all measurement data of an active application - including
the blocks.

N

Procedure

® (Call the menu function containing the measurement data to be de-
leted:

Use the keypad to enter the application number (& &)
APPL
and then press .

See also Section 'Calling an Application', page 6-6.

® (Call menu function 2 "Delete Appl. Measurement Data’;

vz MENU
Press N and then the TN key. /)
The message: WARNING! All measurement data of this applica- v
tion will be deleted!

® Use the softkey to start the deletion process.

ESe

135° Use the softkey %3 to cancel the delete function. The measurement data of
the active application will not be delefed. You witl exit this menn function and
the measaring mode of the active application wili appear on the display.

IS2” Only measurement data of the active application can be deleted with this
meny function.

I This menu function may also be used fo delete the measurement data of an

DE.
open block. Initiate the delete process using softkey . See also Section
"Deleting » Block®, page 6-18,

Artisan Technalogy Group - Quality Instrumentation  Guaranteed | (888).88-SQURCE.Luaw artisantg.com
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Daserinfion of the Menu Functions 3 Copy Application CGhapter 6: instument Functions

(. ) 3 Copy Application 3 Copy Application

All settings, normalization characteristics, ete. of an application
will be copied, but not the measurement data, Thus, copying re-
fers to the application-specific parameters: probe type, charac-
teristic, normalization, calibration, feature, measurement display
mode, efc.

Procedure

® (Call mepu function 3 'Copy Application’

3 MENU
Press MMM and then the TN key.

See also Section ‘Calling a Menu Function', Page 6-12.

® Use the keypad to enter the number of the application to be copied

(source) (& *}. The number can be selected from the dis~
played list.

ENTER
® Confirm the entry with INGG_-_

® Use the keypad to enter the number for the copied application {tar-

2 3 . L
get) (AN ... BEN). An available application namber can be se-
lected from the displayed list (number without adjacent fext).

ENTER
® (Confirm the enfry with

® Enter the new name for the copy of the application.
You can use a maximnum of 10 characters from the character field
on the right.
vz 44 &3 Fx
Use the arrow keys of the keypad (M, W, I, MWW ) (o sclect
the characters for the name. Accept the name into the entry box

ENTER
with the softkey .

On how o enter alphanumeric characters sec Page 6-24.

® Use the softkey to start copying. Switch to the measuring
meode of the active application.

U The measurement data will not be copied!

B> All applications can be used as copy source, even secured or currently active
applications. The Copiles can be saved only with an unused application nember
{memory area).

3> Use the softkey #¥d to cancel the copy fanction. The application will not be
copied. You will exit this menu function and the measuring mode of the active
application will appear on the display.
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Chapter & Instrument Fuactions

4 Delete Application

Description of fhe Merw Funclions 4 Delete Application

4 Delete Application

Delete the entire application, including measurement data and set-
tings (probe type, parameter, measurement display mode, normali-
zation characteristic, etc.).

Procedure

® (all menu function 4 Delete Application”

MENU
Press - and then the I key.

£ See also Section "Calling a Menu Function', Page 6-12.

b Usc the kcgzpad to enter the number of the application to be deleted
(M . ). The number can be selected from the displayed list.

' | ENTER
® Confirm the entry with I

® Use the softkey to start deleting.

If additional applications are to be deleted, repeat the procedure
starting at = .

on 5o
® Use softkey B35S fo exit the delete function. Switch to the measur-
ing mode of the active application.

P22 ‘The currently active application cannot be deleted!
BX3” You cannot delete secured applications.

ESv-
I35° Use the softkey B33 fo cancel the delete function. The procedure will not be
performed, The application Hst will again a.ppear on the dispiay. You can re-se-

ject the apphcation to be deleted, Use Sof[icay 3 10 exit the delete function #
4. Switch fo the measuring mode of the active application.
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Deseription of the Meny Functions 5 ClearfAccept Meas, Data Block : Chapter §: instrument Funcions

4% 5 Delete/Accept
. 5 Clear/Accept Meas. Data Block 5 Delete/Accept

Clear all measurement data of an application biock (of a group of
measurements). Use this menu function to clear the measurement
data from the display only. The measurement data remain safe in
the memory. A block "deleted” in this manner is in a sense locked.

Procedure
® (Call the application with the block (biocks) to be cicared Use the Clear Block
keypad to enter the application number (ﬂ H) and press
APPL,

See also Section 'Calling an Application’, Page 6-6.

® Call mcnu fonction 5 'Del/Accept Meas. Data Block’.

MENY
Press - and then the NN key.

® Sclect the desmd block: use softkeys - and - respectively Ry

and

® Use the - key to ‘delete’ the block. For the deleted block, peri-
ods will appear on the display in place of the block mean value (d,
¢., fe) and the standard deviation (s).
Tf additional blocks are to be cleared, repeat the procedure starting Qe
at

® Use the softkey MR to exit this menu function. Switch to the
measuring mode of the active application.

I TFhe block pamber remains safe and the measurernent data of the cleared
block eannot be overwritien.

IS5° For applications with dual coatings (Duplex), only the block mean value and
the standard deviation of one coating (fop, 1) will be displayed.

BZ5™ This mene function is not available for difference measurement applications.
For such measusements, this function is removed from the menu function over-
Viow.

U3° This menu function cannot be executed with secured applications.
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Chapier 6: Instrument FunGions

Description of the Menu Functions § Select Fealure

5 Delete/Accepl Block
{continued)

bisplay the
Block

& Select Fealure

Re-display Clearad Block is possible since the data were not per-
manenily erased during the deletion process {see before).

® (all the desired application, then call menu function 5 Delete/Ac-
cept Meas. Data Block' as described before,

® Select the block to be re-displayed from menu function 3:

PAGE PAGE
Use softkeys , respectively and {periods re-

place &~ (0.~, Te-) and s values of a cleared block).

DEL
® Press the WM key in menu function 5 again to undo the clearing

of the block.

6 Select Feature

A feature can be assigned o every block {measurement series) of
an application. The feature is additional information that is user-
defined and consists of a maximum of 5 alphanumeric characters.
Features are assigned to the blocks together with the respective
block ending.

Procedure

® (all the application, where features are to be assigned to the blocks
during measurement:

Use the keypad fo enter the application number (& &)
APPL

and press I
£ See also Section 'Calling an Application’, page 6-6.

® (Call menu function 6 'Select Feature”

8 MENU
Press I and then the NI key.

® Sclect the desired feature: use softkeys and .
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Description of the Menu Fungtions 6 Select Fealura Chapter §: Instrument Funclions

} 6 Select Feature
T {continued)

® se the softkey BB to accept the selected feature into the measur-
ing mode of the active application. Switch to the measuring mode
of the active application. The selected feature (= active feature)
will appear in the upper left corner of the display under the measur-
ing type (Example: Ft: P1/B). The selected feature will be assigned e
to the when the block is closed.

Aclive Feature

Fealuret
EXANMP
BlkHor
B A feature sclected in menu function #6 cannet be assigned to a finished block! TR BEAT e g
B Call menu function 6 and select the feature prior to or during a measurement s 3 a.26
series (block). N3 8 ‘

25 The last selected feature assigned to a block (finished) is always active for an

open bloek (measurement series not finished). Appl LiHUM. DISPL

B2 For an example on how to define/assign features see Chapter 4, Example 2 on
page 4-10.

5” The current date and time are stored with every finished block for time refer-
ence,

S5 1 the evaluation menn, al blocks with the same feature can be combined for
an evaluation.

2™ The feature selection list is available fo all applications, However, a feature
can only be assigned to the active application,

I Define/Change Features is covered in menu function 7 'Change Feature'. See
the next page for a description.

Delete Feature Delete Feature

This refers to deleting a selected feature from the measuring mode of
the active application - and not to a deletion of the feature itself. Press

n;
softkey WM and the feature selected in menu function 6 is no longer
active in the measuring mode of the selected application, The display
will no longer show the feature under "Fr:".
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Chapter 8! instrument Funglions Descrption of the Menu Funcilons 7 Change Fealure

7 Change Feature 7 Change Feature ()

The feature is additional information that is user-defined and can
be assigned to an application block. For instance, block selection
for a statistical evaluation can be performed by features. A feature
consists of a maximum of 5 alphanumeric characters. A maxi-
mum of 10 features can be specified (changed) in an instrument.
Ftl to Ft10 serve as default labels on the menu page.

A feature may be a name, order number, batch name, etc. or may
designate a certain area, or other characteristic of the test speci-
men. BExamples: door, cover, hood, etc.

Procedure

® (Call menn function 7 *Change Feature”:

7 MENU
Press IR and then the M key.

& Sec also Section 'Calling a Menu Function', page 6-12.

=y ® Select the desired feature or the desired default label:

use softkeys and .

ENTER
® Confirm the selection with the Il key of the keypad.

A character field with all characters available to enter features ap-
pears in the right half of the display.

Use the arrow keys of the keypad (&, &, & &)

to select the character for the feature. Accept the selection into the

ENTER
entry freld using the softkey .

ON
. Press the key for switching between upper and lower case in
the character field.
& On how to enter alpbanumeric characters see page 6-24,

ENTER
® Confirm the name of the feature with the I key of the keypad.

The feature name entered will appear replacing the selected default
label. The character field in the right half of the display disappears.

= To define or change additional features repeat the procedure start-
ing at .

CON-
® Use the softkey Wl to save the defined features. Switch to the

measuring mode of the active application.

I35 Feature defined in menu function 7 are available for all applications (blocks).

25 1n menu function 7, features are not assigned to the current block of the active
application, Assigning the feature to a block is done in menu function 6, see
page 6-54

Artisan Technology Group - Ouality Instrumentation ... Guaranteed | (888) 88-SOURCE | ww.artisantg.com
[ VR . T et st b EHEOC LSO CWIES pARADE




Description of the Menu Funslions 8 Beep ON/OFF Chagter §: Instrument Funclions

L } IS Changed features apply only to future assignments. The 'old’ featare remains 7 Chan?e fggture
unchanged in the applications it was used in, (continued)
ES® An example on how {o define and assign features can be found in Chaptes 4,
Example 2 on page 4-10.
8 Beep ON/OFF 8 Beep ON/OFF

ON/QOFF switch for the signal fone indicating measurement cap-
ture. Fach measurement data capture can be indicated audibly
with a signal tone.

Procedure

® Call menu fanction 8 Beep ON/OFF"

A8 MENU
Press T and then the NN key.

See also Section ‘Calling a Menu Function.', page 6-12,

® Select the desired status (ON or OFF): use the softkeys and

v

® Use the softkey ¥ 1o confirm and accept the selection. Switch
to the measuring mode of the active application.

™ The settings of menu function 8§ apply to all apphications. The setting of this
function can be changed at any fime.

IZ™ Use the softkey B3 to cancel menu fanction 8 . Changes made to the set-
ting will not go into effect You will exit this menu function and the measuring
mode of the active application will appear on the display.

BE" Ip addition t the acoustic signal during measurement capture other acoustic
signals may sound. For more information see Chapter 3, page 5-3.

1 i i noE.l :
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Chapter 6; Instrument Funclions

Deseription of e Menu Funclions 8 Select Free Display Mode

9 Seiect Free Display
Mode

Free Display Mode
OFF

Artisan.Jechnalog)

Prans RoRR

9 Select Free Display Mode

Use this menu function to switch antomatic display lock OFF.
Measurements are not captured by placing the probe on the

specimen but can be locked by pressing the softkey Wi .

Procedure

® (all the application that is to be selected for continuous display
mode:
] 9
Use the keypad to enter the application number (Wi ., WEER)
APPL
and press 1.

Bl See also Section ‘Calling an Application’, page 6-6.

® Call menu function 9 "Select Free Display Mode"
MENU
Press - and then the 1R key.
A dotied line will appear on the display in place of the corent
measuremnent.

® Place the probe on the specimen. The continuously changing meas-
prement will appear on the display.

CON-
® Use the softkey G to confirm the measurement.

035" In the free display mode, measurement data are confirmed using the softkey
CON-
. ¥ the free display mode is ON, selections made in menu function 18
"Disp. Mode/Meas. Trigger' will be igoored as well.

B2 No functions can be called directly from the measering mode using the nember

MENU
keys and than the I key when the Free Display Made is ON. Cali the menu
MENU  APPL
function or application overview (MIllE or BN keys) to astomaticaily turn

the free display mode OFF.

B35" This function is not available for applications with difference measurement,
SPC chart, in connection with Befa probes and for R8232 applications. For
such measurements, this fanction is removed from the funciicn overview,

Free Display Mode OFF
When the contimzous display mode is ON, the function of the softkey

BLOGK changes to OFF

-
® Press the softkey BEA to switch the free display mode OFF.
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Dascription of the Menu Funclions 10 Ouiput to Printer

Chapier & Ingtrument Funclions

10 Output to Printer

Select the measurement data and the results of the statistical evalu-
ation to be printed during and after the measurement (no printount,
print single readings, print block result, single readings and block
result).

Procedure

® (Call menu function 10 'Cutput to Printer’;

1 o MENU
Press I then I 2nd then the HEEE key.

& See also Section 'Calling a Menu Function.', page 6-12.

® Select the desired output mode: use the softkeys and

CON-

® Use the softkey Wi’} to confirm the selection. Switch to the meas-
uring mode of the active application.

5™ Output Mode 'Print Single Readings’: with the printer connected and
gwitched ON, print the single readings directly at the moment of measurement
captare. This requires a slower measarernent Caplure rate,

5" Output mode "Print Block Resule": with the printer connected and switched
ON, print mean vaiues, standard deviations, range, aumber of measurements,
ote. of the block at every end of a8 block.

U35 Al single readings can be printed out together after measurement capture.

Stast the printout from the evaluation menu vsing softkey FRINTS

Evai- 3. o
In the measuring mode press the following softkeys: , , .

I3F™ The settings of menu function 10 apply to all applications. The function set-
tings can be changed at any time.

55" When the parameter "print Automatic Evaluation” is activated in menu func-
tion O or 1 for the cwrrent application, the printing of the measwement data
witl be performed according to the parameter settings in mene function 10 and
menu function Gor L

-
35 Use the softkey B343 to cancel menu function 10, Changes made to the set-
ting will pot go into effect. You will exit this menu function and the measuring
mode of the active application will appear on the display.

10 Cudput to Printer

Artican Taochnala o
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Chapter §: Instrument Funclions Description of the Menu: Funcilons 11 Set Date/Time

11 Set Date/Time 11 Set Date/Time

Set the internal system clock to the current date and time. Define
the date and time display formats. You may also select between
the European date format: DD/MM/YY and the U.S, format:
MM/DD/YY.

\q...-' b

Procedure

® (Call menu function 11 ‘Set Date/Time":

1 1 MENI
Press IR, then MR and then the S key.

&0 See also Section 'Calling a Menu Function', page 6-12.

® [inter date and time.

Use the keypad to enter the numbers, advance the cursor with
ENTER
L

Then use softkeys and to select the display format.
These softkeys will appear when the cursor is in the field (@).

- -
® Use the softkey Wi to save the settings. Switch to the measuring
mode of the active application.

I35 The internal system clock is battery-buffered. The battery should last for ap-
prox. 8 years.

> The settings of menu function 11 apply to all applications. The function set-
tings can be changed at any time.

ESF Date and time are stored with every end of a block. Changes in menu func-
tion 11 do nof apply o these stored data.

~
B35 Use the softkey M3 to cancel menu function 11 Changes made fo the set-
tings will not go into effect, You will exit this menu function and the measur-
ing mode of the active application will appear on the display.
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Description of the Menl FUNCHORS 12 HeteCl LNES Tl DRIV W DERTA VAR EALI F LR Py e

(™ 12 Select Units 12 Select Units

Select the units of measurement for the various applications.
Coating thickness: metric, Inch or user specified Units,
Electrical conductivity: %IACS or MS/m,

Ferrite content; Fe% or WRC-FN,

Temperature: Celsius (°C) or Fahrenheit (°F).

Procedure

® (Call menu function 12 'Select Units"

1 v2 MENU
Press M, then M, and then the I key.

£ See also Section ‘Calling a Menu Function', Page 6-12.

® Select the desired ynits:

_ ENIER
Advance the cursor with NGl

Select the desired display format: Use the softkeys and
BZ5” User specified unit of measarement (parameter "define”):

Press softkey to open a mernu page for the unit conversion factor enfry.
) See next page for greater details.

- ~
® Use the softkey ISl to save the settings. Switch to the measuring
mode of the active application.

B3 The settings in menu function 12 apply to ail applications and can be changed
at any time. Exception: Ferrite content measurement applications.

[ User-defined unit of measurement; applies only o coating thickness measure-
ment and RS8237 applications, see next Page.

ES" The unit for ferrite content measurement is stored in the Application.

" To switch the unit for ferrite content measurement from % Fe to FN or vice
versa, the active application must have FERTTSCOPE® as measuring type. I
the application contains measurement data, they must be deleted before switch-
ing @ a different unit. The display will prompt you to do so.

ES-
$5° Use the softkey B2 to cancel menu function 12. Changes made to the set-
tings will not go into effect. Yon will exit this menu fanction and the measur-
ing mode of the active application will appear on the display.
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Chapter & Instrument Funciions Dasehption of the Menu PUNCHIONS 12 Select UNRIS

User-defined Unit of measurement for thickness measure-
ment only

® Press softkey to open a menu page for the unit conversion fac-
tor entry.

U5 The user specified unit may consists of a maximum of 4 characters,
o ;
B3™ Use mm key to switch between upper and Jower case.

B The user-defined unit of measurement always refers to um (except for the
measurement method BETASCOPES; see the next section). Example: desired
unit of measurement "ram” ~ conversion factor = 1000 (1 mm = 1000 um)

B A user-defined unit of measurement can only be set up for coating thickness
measurements and RS232 applications.

Parameter on the display Description

Unit of measurem. desired unit of measurament, e.g.,
*mry”, max. 4 characters

f unit of meas. = conversion factor, max. 6 digits

@ Al measurement data of all applications that were set up for coating
thickmess measarements are divided by the conversion factor!

... with the BETASCOPE® measurement method

The conversion factor refers to the unit of the calibration standard,
here pm is a place holder only, substituting for the unit of the calibra-
tion standards that were used.

@ All measurcment data of all applications that were set up for coating thick-
ness measuremendts are divided by the conversion factor.

1f a calibration is performed in pm and the measurement in gfm? or vice
versa, a conversion is only possible for one application {conversion factor
= V/density or density), because the density will generally be different for
the various applications! This means, when changing the application, the
conversion factor should be changed accordingly prior to the measure-
ment!

E35° The calibration should be performed with standards in g/m? if measurements
are to be made In g/m?. In this case, the conversion factor is 1 and is, there-
fore, not critical for the other set up applications.
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Descrption of the Menu Functions 13 Qutput to Serlal Port

Lhapier b inBIgnern MUl v

13 Output to Serial Port

Define the output of the measurement data via the RS232-port {no
output to RS232, readings without separator, readings with separa-
tor, block mean value, block mean value + date, block mean vaiue
+ date + feature, Mean for i-single readings, scparator selection (=
special character for end of block recognition for single reading
- transfer))

Procedure

® Call menu function 13 'Output to Serial Port:

1 3 MENU
Press SEML, then MM, and then the W key.

@ See also Section 'Calling a Menu Function', Page 6-12.

® Sclect the desired output format: use the softkeys and .
ENTER
Move the cursor to the window 'Separator:’ with

Select the desired separator function: use the softkeys Gl and

v

® Usc the softkey lalii® to save the settings. Switch to the measuring
mode of the active application.

IS5 The settings in menu function 13 apply to all applicaticns and can be changed
at any time.

.

ISP Use the softkey B3 to cancel menu funetion 13. Changes made o the set-
tings will not go into effect. You will exit this ment function and the measur-
ing mode of the active application will appear on the display.
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Chapter 6; instrument Funsctions

Description of the Menu Functions 14 Galibration Un Loaing

14 Calibration On
Coating

PERMASCOPE®
DUALSCOPE®

Artisan Technology.Group= Qualityastrmentation.-Gu
-~ -

14 Calibration On Coating

Fitting the calibration curve to the properties of the specimen
when an uncoated reference sample is not available.

Prerequisite

- agnetic induction test method (Type EG and EK probes, dual
probe NF/Fe).

- the master calibration must conform to the substrate, that is, material
properties such as the permeability of the substrate when the master
calibration was performed, must be identical to the material proper-
ties of the coated specimen.

- calibration foils > 15 pm (0.6 mils) must be used (depending on probe).

- the coating thickness to be measured must be in the bottom guarter
of the measuring range of the probe.

Procedure

® (all the application that the calibration on coating is to be per-
formed for:
8 2
Use the keypad to enter the application mumber (WNSR ... W)

APPL
then press the IR key.

5] See also Section 'Calling an Application’, Page 6-6.

& (il menu function 14 "Calibration on Coating':

1 <4 MENU
Press MM then SN ond then the NN key.

® Perform the calibration according to the instructions on the display.
4 See also Chapter 7, Page 7-33.
Use the keypad to enter the coating thickness of the standard

{calibration foil). Use softkey (&l to accept the eatry.

® Use the softkey G to accept the corrected calibration. Switch to
the measuring mode of the active application.

95> A calibration on coating is possiblé enly for magnetic induction probes
{models EG*, EK*, dual probes). For more information see Chapter 7, Calibra-
Hon.

¥ The catibration applies only 1o the active application.
Exception: When the Application Linkage Mode is active, the calibration on
coating function affects all applications which have been set up for the same
measuring type and with the same (equal) probe as the active application.
£] See also Section ‘37 Linking of application’, page 6-100.

155 Use the sofikey B3a3 to cancel menu function 14. Changes made to the set-
tings will not go into effect. You will exit this menu function and the measur-
ing mode of the active application will appear on the display.
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Description of the Menu Functions 14 Standards for Master Calib. Chapter 6: ingtrument Functionz

£} 14 Standards for Master Calib, 14 Standards for
(El. Conductivity Measurement) .

A master calibration for the electrical conductivity measurement SIGMASCOPE®
is performed with 8 standards. To perform the master calibration
with temperature compensation, the respective temperature coeffi-
cients and conductivity values must be entered for the 8 standards
in menu function 14.

See also Chapter 7, Page 7-46.

Procedure

® (all the application to measure the electrical cond&cﬁvzt’y

Use the keypad to enter the application number (m ')

APPL
then press the WIS key.

& See also Section 'Calling an Application', Page 6-6.

® (Call menu function 14 Master Calibration Standards”

MENU
Press - then m and then the W key.

A list (table) to enter the conductivity values (0} and temperature
coefficients (o) appears.

® Enter the conductivity values and temperature coefficients.

-
Use the softkey Wsiad to release the entry line [X], that is, -
the conductivity and the temperature coefficient can be entered in
this line (e.g., 1).
) ENTER
Move the cursor to the respective coefficients with I .

Use the keypad to enter the numbers,

CON-
® Use the softkey Bl fo save the entries. Switch to the measuring

mode of the active application,

B” Fntries in menu function 14 apply to all applications for electrical conductiv~
ity measurements (SIGMASCOPE®) and can be changed at any thne,

-
B2 Use the softkey %8 to cancel menu function 14, Changes made to the set-
tings will not go into effect. You will exit this menu function and the measur-
ing mode of the active application will appear on the display.
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Chapter 8: ingtrument Funefions

Desoription of the Menu Funclions 15 Master Calibration

15 Master Calibration

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
SIGMA
NICKELSCOPE®
CU-SCOPE
FERITSCOPE®
SIGMASCOPE®

15 Master Calibration

Establishing the most accuorate full range calibration on the un-
coated substrate material.

@? It is imperative to be familiar with the Master Calibration in-
structions in Chapter 7 prior to performing a master calibra-
tion!

For coating thickness measurements: beginning with page 7-35
For electrical conductivity measurements: beginning with

page 7-46

For ferrite content measurements: beginning with page 7-54

Pracedure

® Call the application for which a master calibration is to be

performed' Use the keypad to enter the application number (*
APPL
.. w) and then press the I key.

! 2] See also Section 'Calling an Application’, Page 6-6.

® Call menn function 15 "Master Calibration”

MENU
Press ~ then - and then the I key.

® Perform the calibration according to the instructions on the display.
5] See also Chapter 7, Normalization/Calibration.

155" Be careful when performing the calibration. H determines
the accuracy of the subsequent measurements. - Remem-
ber, a measarement can never be more accurate than the
calibration ifself!

® Accept the new master calibration: Use softkey LRI, Switch to
the meastring mode of the active application.

¥ The master calibration applies to all applications for the specific probe.

B To avoid erroncous measuremments, the corrective calibrations in ail applica-
tions that have been set up with the probe that is to be master calibrated will be
deleted.

2" This menu function is not available for R8232-applications and for applica-
tions that are set up for measurements with a beta probe (BETA measuring
type). It will not appear in the menu function overview of such an application.

I Use the softkey %43 t0 cancel menu funetion 15 Measurements already
made will be distegarded. You wili exit this menu function and the measuring
mode of the active application will appear on the display.
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Description of the Menu Functions 15 Enter Density (Beta Method Only)

Chapter & Instrument Funciions

15 Enter Density (Beta Method Only)

Use this menu function o correct for density variations of the
coating material. With the BETA measuring type, this is neces-
sary if the coating material of the specimen has a density that dif-
fers from that of the calibration standard, The MMS® automat-
ically calculates the density factor and takes it into account during

the measurement,
Density Coating Calibration Standard

Dengity Coating Specimen

Density Factor =

Prerequisite

- This menu function can be called only for applications that were set
up for the BETA measuring type.

- The densities of the calibration standard and of the coating must be
known.

Procednre

® Call the application (using the BETA measuring type) that needs a

density correction: Use the keypad to enter the application number
APPL '

(i _.. ) znd then press the I key.
&1 See also Section 'Calling an Application’, Page 6-6.

® Call menu function 15 Enter Density™:

1 5 MENU
Press IR, then W and then the TR key.

® Enter the respective density values:

1) 9
Use the keypad to enter the numbers (N .. IEEN),

| ENTER
then move 1o the next entry box with .

ENTER
® (Calculate the density factor: Press Il when the density entries

have been made,

, -
® Use softkey RN to accept the entries and the calculated density
factor. Switch to the measuring mode of the active application.

B3 This menn function can be called from the menu function overview only for ap-
plcations with the BETA measuring type - and only if the application con-
tains no measurcment data,

B° The density correction applies only fo the active application. Ali other applica-
tions sef up in the MMS® will not be affected.

.....
-----
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Chapter 6! instrument Functions

Description of the Menu Funciions 18 Instument Status

Enter Density
{Continued)

16 Instrument Status

U2 1f only the density factor is known, it can be entered dircctly on menu page
PARAMPTER Page 1’ of menn function 1 'Change Application'. @ Sce Page
G-48,

5" The density of the standard coating can be obtained from the certificate en-
closed with the calibration standard set.

I35 The softkcy BEY resets the density factor to 1. The old entries will remain in
the entry boxes. However, this has no effect since a density correction needs a
denstity factor,

B Use the softkey B8 to cancel menu fonction 15, Changes made (o the set-
tings will not go into effect. You will exit this menw function and the measnr-
ing mode of the active application wili appear on the display.

16 Instrument Status

Use this menn function to display the software version installed,
the internal memory allocation, and the instrument components.
The Instrurnent parameters may also be printed out (software ver-
sion, memory allocation, number of measurements, number of re-
sult blocks, instrument components, selected printer, printout for
single readings, transfer measurements via RS232 port, measure-
ment accept, signal tone, RS232 parameter settings and a list of
applications set up complete with number, name, test method,
meastrements and number of blocks).

Procedure

® The measuring mode of an (any) application must appear on the
Display.

® (Call menu function 16 "Tnstrument Status’:

MENU
Press m then m and then the WM key.

&) See also Section 'Calling a Menu Fusnction', Page 6-12.
A status list will appear on the display.

Use the softkey to scroll to the next menu page.
Use the softkey to print the instrurmnent parameters.

-
® Use the softkey HIEEH to exit the menu function. Switch to the
measuring mode of the active application.

13" The purpose of this menu function is fo check the status and the instrument set-
tings. It does pot affect the applications.
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Deserption of the Menu Functions 17 Adiust Brightness Chapter &: Instrument Funciions

{.) 17 Adjust Brightness 17 Adjust Brightness

Use this menu function to adjust the brightness and contrast of the
display.

Pracedure

® Cali menu function 17 'Adiust Brightness”:

MENU
Press ~ then _ and then the NI key.

£] See also Section “Calling a Menu Function', Page 6-12.

® Make the desired brightness and contrast adjustients:

Use the softkeys and to make the adjustments. The ad-
justrnent will take effect immediately.

® {se the softkey HINEE to exit the menu function. Switch to the
measuring mode of the active application.

QOON 00 Gl lnC
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Chapter & Instrurnent Funclions

Deoseription of the Menu Funcions 18 Disp. Moda/Meas. Trigger

18 Disp, Mode/Meas.
Trigger

Page 6-70

18 Disp. Mode/Meas. Trigger

Define the measurement data display mode and the type of meas-

urement capiure.

Menu Page 1 "Display Mode'':

th: Display of the measurement in the respective unit of measure-
ment. The attribute to be measured can be viewed directly on
the display, e.g., 15 mils, 25 % IACS, or 5 FN.

XN: Display of the normalized countrate.
The absolute countrate values X (probe output) can range be-
tween Xo and Xs. By applying equation 6_1 , the numeric
value for XN is always between 0 and 1. This is called the
normalized countrate (normalized probe output signal).

X~ X,

Xs - X, Fquation 6_1

X:  Countrate measured on the coated specimen.

X0: Countrate measured on the uncoated specimen.

Xs:  Countrate measured on the specimen with the least
saturation coating thickness

The attribute to be measured can be displayed over the normal-

ized countrate as calibration curve. (Fig. 6_2).

jlog th Figure 6_2 Example of a calibration
T curve for coating thickness

AN a

Calibration Curve ] )
For coating thickness of Zero, the

signal XN = O and for the
saturation thickness the signal
XN=1.

-

0 1 XN

The mid portion of the calibration curve approaches a straight

line, This is the range with the smallest relative measurement
error. In general, this range will be between XN = 0.35 and
(0.85. The normalized countrate is, therefore, ideally suited to
determine if a4 measurement of an application is within this
‘optimal’ range. Standards for a master calibration must be
within certain XN ranges. This can be checked or determined
easily by displaying XN.

X: Display of the countrate.
This is the probe signal displayed as the number of electrical
impulses. X corresponds directly to the attribute to be meas-
ured, that is, the coating thickness, the electrical conductivity,
or the ferrite content. The X value will range between the two
extremes Xo and Xs. Xo corresponds to a measurernent of 0,
e.g., th = 0. Xs corresponds to maximum value that can be
measured with the probe in use, e.g., coating thickness th =
safuration coating thickness, electrical conductivity

------ o
----- o
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Description of the Menu Funciions 18 Disp, ModeMeas. Trigger

Chapter 6; inslrutment Funclions

&= 100 % IACS. In general, displaying the countrate X is
used to determine if there is a viable measurement signal for a
particular measurement application. From the result, it can be
determined if another test method might be better suited.

Page 2 ""Measurement accept”

by external start only;: using an external trigger switch (push
button or foot pedal switch) 1o start measurement acquisition
(connected to the EXTERNAL START socket or to pin 4 of
the MULTIFUNCTION connector, see also page 3-4) or with
the Ml key of the MMS® keyboard.

by probe signal: automatically when the probe makes contact.

probe sig. + ext. start: automatically when the probe makes con-
tact or using external trigger switch.

auto.meas. (after probe pos.): automatic measurement acquisi-
tion while the probe contacts the test specimen surface.

Pause (Scconds): using the MMS® keyboard, enter the time
after which a measurement capture is fo take place.

[ 1Close block by lift. probe; If this parameter is activated [X],

a block will be closed as soon as the probe is lifted off the
specimen,

Use the Sl key to move to the individual parameters.

Procedure

® (Call the application for which the display mode or the measure-

ment triggering is to be defined: Use the keypad to enter the appli-
APPL
cation number (m M) and then press M.

2 See also Section 'Calling ar Application’, Page 6-6.

® Menu function 18 ’Dis;) Mode/Meas. Trigger"
MENU

Press — then — and then the WM key.

® Select the desired display mode: use the softkeys and
to move the cursor inside the selection box.

® Usethe softkey to scroll to the second menu page.

® Seclect the desired measurement trigger option: use the softkeys
and to move the cursor inside the selection box.

® Save the settings with the softkey W&, Switch to the measuring
mode of the active application.

18 Disp. Mode/Meas.
Trigger
(continued)
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Chapter & Instrument Funclions Description of the Mernu Funcions 18 Disp. Mode/Meas. Triggar

18 Disp. Mode/Meas. }
Trigger b
{continued)

P2 The settings of menu function 18, menu page 1, must be selected prior to the
first measurement in an application, i.e., directly after setfing up a new appii-
eation! '

55 Existing measurement data must be deleted, if ¢he settings for menu fanction
I8, menn page 1, of an application ave selected later!

E2” BETA: Only menu page 1 "Display Mode" is available for this measuring

ENTER
type. Measurement acquisition by exiernal trigger switch only (Wi key of :
the MMS® or GO key at the measuring table). -

P= This menu fanction is not available for applications receiving their data via the
RS$232 interface (R5232 Applications, measurement method FISCHER-
SCOPE®),

'
=X Use the softkey B4l to cancel menn fanction 18, Changes made fo the set-
tings wiil not go into effect. You wil exit this menu function and the measur.
ing mode of the active application will appear on the display.
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Chapter 8! Instrument Funciions

Description: of the Menu Functions 18 Display Resolution

19 Display Resolution

Select the display resolution. You select the precision of the meas-
urement display - in other words, the number of decimal places.
The display resolution can be selected for each application.

Procedure

® (Call the application that the new display resolution is to be seiected

for: Use the keypad to enter the application number (ﬂ “)
APPL

and press the M key.

&) See also Section ‘Calling an Application’, Page 6-6.

® Call menu function 19 ‘Display Resolution"

MENU
Press ~ then — and then the NIOM key.

® Select the desired resolution: Use the softkeys and .

® Save the selection with the softkey GRS, Switch to the measuring
mode of the current application.

B Menu function 19 is valid only for the active application. All other applica-
fions set up in the MMS® will not be affected.

I35" The measurement display tesolution for an application can be selected af 2
{ater time.

ISF Use the softkey BR# to cancel menn function 19. Changes made 10 the set-
tings will not go into effect. You will exit this mena function and the measur-
ing mode of the active application wili appear on the display.

Q00N

19 Display Resolution

Oparators Manual FISCHERSGCOPE® MMS®
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Chapter 8: Instrument Funclions Descripfion of the Menu Funelions 20 Measurement Time Calculation

20 Measurement 20 Measurement Time Calculation ¢
Time Calculation o
Calculate the measuring time Tpeas for a Beta measurement, The
BETA measuring time is calculated as a function of the expected coating

thickness and desired measurement precision (¢.0.v.).

Procedure

® Call the application (BETA method) for which a new measuring

time is to be calculated for: Use the keypad to enter the application
APPL
number (m . mee) and then press N

@ See also Section 'Calling an Application’, Page 6-6.

® Call menu function 2{} "Measurement Time Calculation':
MENU

Press - then ~ and then the I key.
® Enter the expected coating thickness in fm ( pinch):
) 9
Use the keypad for the rumeric entry (HEENE ... NG,

ENTER
then press M to move to the next entry box.

#® Enter the desired coefficient of variation in %:

0 9
Use the keypad for the numeric entry (RN ... W),

® To calculate the measuring time: Press the sofikey .

CON-
® Confirm the settings with the softkey Gl . Switch to the measur-

ing mode of the active application.

B This menu function is accessible only from the menu fanction overview for ap-
plications with the BETA method.

IS5 The measuring time calculation applies only to the active application. All
other applications set up in the MMS® will not be affected.

§35” The calculated measuring time is always a multiple of one second. Small
changes to the coefficient of variation entered raay be the result. The calcu-
lated measuring time is limited o 2 maximum of 100 sec. If the values eatered
resuif in a measuring time of more than 100 sec, then the measuring time will
be set to 100 sec and the coefficient of variation will be increased accordingly.

BB Use the softkey #5483 to cancel menn function 20, Changes made to the set-
tings will not go into effect. You will exit this menu function and the measur-
ing mode of the active application will appsar on the display.
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Description: of the Menu Funclions 20 Enler Board Thickness Chapler §: Instrument Funciions

{} 20 Enter Board Thickness 20 Enter Board Thick-
This menu function is used to enter the thickness of a PC-board CU-SCOPE

where the copper coating thickaess of the pated through holes is
to be measured. The default setting is 1.5 mm (59 mils).

Procedure

® (Call the application (when in measuring type CU-SCOPE) for

which the PC-Board thickness is to be entered: Use the keypad to
APPL

enter the application number - . S and then press
See also Section "Calling an Application’, page 6-6.

® Calf menu function 20 Enter Board Thickness”
MENU

Press ‘ the ~ and then the NENE key.

® Enter the desired board thickness in millimeters or mils: use the
keyboard to enter the numeric value,

@7 See also Section "Entering Numbers', page 6-24.

® Save the settings with the softkey Wi . Switch to the measuring
mode of the active application.

B This menu function can be called enly for applications using the CU-SCOPE
measuring type.

2" The correction factor entry applies only 1o the aetive application. It is also
talten into consideration for the corrective calibration. 5 See Chapter 7,
page 7-28.

B Use the softkey E (o cancel menw function 20, Changes made fo the set-
tings will not go into effect, You will exit this menu function and the measur-
ing mode of the active application will appear on the display.
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Chanpter &) instrurment Functions Desenption of the Menu Funclions 21 Noimalization 1o Pre-set Fnonim

21 Normalization to
Pre-set Fnorm

21 Normalization o Pre-set Fnorm

BETA

Perform the normalization for a specified measurement uncer-
tainty (Fnorm) for applications with the BETA method. Certain
measuring tires and a respective number of measurements are re-
quired for a normalization to avoid a higher than specified meas-
urement uncertainty. These parameters are calculated with this
meny function according fo the specified measurement uncer-
tainty.

Procedure

® Call the application (using the BETA method) that the re-normali-
zation to a specified measurement uncertainty is to be performed

for: Use the keypad to enter the application number {* “}
APPL
and then press MR,

) See also Section "Calling an Application’, Page 6-6.

® (all menu function 21 'Normalization to Pre-set Pnorm':

w2 4 MENU
Press WM, ther W and then the NN key.

The entry box shows the measurement uncertainty determined or
entered at the last normalization.

® Enter the desired measurement uncertainty:

0 9
Use the keypad for the numeric entry (NI ... NI )

® (Calculate the measuring time (Tnorm) and the number of measure-

ments (Nnorm) Tor the new normalization with the pre-set measure~
ment uncertainty: Press the softkey .

The lower half of the display shows a list with the old (previous)
values opposite the newly calculated ones.

CON-
® Confirm the settings with the softkey WEeW, Switch to the normali-

zation function.

® Normalize using the new parameters for the specified measurement
uncertainty: Follow the display instructions to perform the normali-
zation routine.

® Confirm the settings and save the new normalization parameters

into the active application with the softkey liiisid. Switch to the
measuring mode of the active application.

Page 6-76
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Description of the Meny Funciions 21 Temperature Calibration Chapter &: Instrument Funclions

Id e

j I5” This menu function is accessible only from the menu function overview for ap- 21 Normalization {o
plications with the BETA methed. Pre-set Fnorm

{continuad)

U2 The Normalization to Specified Paorm applies only to the active apphication.
All other applications sct up in the MMS® will not be affected.

IS The MMS® cannot be switched OFF during the normalization routine .

ES-

U Use the softkey to cancel menu function 21. Changes made to the set-
tings will not go into effect. You will exit this smenu funciion and the measur-
ing mode of the active application will appear on the display. The normaliza.
sion function will start again with the measurement on the base material (sub-

E£5-
strate) or on the satration coating, depending on the moment softkey IS is
pressed during the measurernent in the normalization routine.

21 Temperature Calibration 21 Temperature
Calibration

This menu function is used to calibrate the optional temperature
sensor TF100, which can be connected fo the multi-function con- SIGMASCOPE®
nector.

2] See Chapter 3, Page 3-4.

The temperature sensor is used for temperature compensation in
electr. conductivity measurements. The temperature sensor meas-
ures the surface temperature of the specimen and shows the tem-
perature on the display. The reading can be accepted into the in-
strument. This eliminates the need for a separate temperature in-
strument. Because of production tolerances or when using a non-
Fischer temperature sensor, the factory calibration of the tempera-
tare may not fit. In such a case, menu function 21 "Temperature
Calibration" offers the possibility o perform a calibration.

Procedure

Call the application (using measurement method SIGMA-
SCOPE®): Enter the application number (uie .. wim) using the
APPL
keypad and press the WM key.
Il See also Section "Calling an Application’, Page 6-6.

® (Call menu function 21 "Terperature Calibration”: Press the keys
&, e and @ (in succession).

® Sclect, whether the temperature calibration is to be performed at 1
or 2 temperatures, Press the corresponding softkeys: o .

B Calibrating at 2 temperatures: A minimum temperature difference of 5 °C
/“\> {41 °F) is required between the two reference teraperatures.

Artisan Technoloov.Group - Qualih Inctrimaontation Guiarantaad l (90 00 SOl IDAE |1, 1 +
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Chapter & Instrument Funclions Desodption of the Menu Functions 21 Temperature Calibralion

21 Temperature )
Calibration -
{continued)

® Place the temperature sensor on an object with a known tempera-
=, ture (reference terperature), The measured temperature appears un-
der "Sensor Temperature:",

® Enter the reference temperature in the entry box "Current Temp.:"
See also the section 'Entering Numbers', Page 6-24.

® (Confirm the entries with the softkey B,

& To calibrate with two temperatures: Repeat the steps for the second
reference temperature beginning at ® .

Return to the measurement mode of the current application.

B35 Use the softkey 1o reset the temperature calibration to the original factory
gettings,

£35° This menu function can only be called from the menu function overview for ap-
plications with the measurement method SIGMASCOPE®,

B35 Cancel menu function 21 with the softkey a. Changes made to the sottings
will not take effect. You will exit the menu function and the measurement
mode of the current application appears on the display.
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Bageription of the Menwu Funclions 21 Enter Correction Factor

Chapter 8. ingtrument Functions

21 Enter Correction Factor

If it is possible to produce your own PTH calibration standard, the
differences (material, temperature) between the Fischer calibra-
tion PTH standards and your standard(s) can be corrected by en-
tering a correction factor.

See also Chapter 8, page 8-2.

The correction factor is entered in percent. For instance, if the
measurement are 20 % below the nominal thickness, a correction
factor of 80 % must be entered to produce the correct measure-
ment.

Proceduare

® (31l the application (when in measuring type CU-SCOPE) for

which a correction factor is to be entered: Use the keypad to enter
o 0 s APPL
the application number Ml ... W and then press M.

See also Section “Calling an Application”, page 6-6.

® (Call menu function 21 'Enter Correction Factor';
MENU

w2 1
Press I, the W and then the N key.

® FEnter the desired correction factor (in percent): use the keyboard to
enter the numeric vahe.

See also Section 'Entering Numbers', page 6-24.

® Save the settings with the softkey GiliB. Switch to the measuring
mode of the active application.

ES” This menn function can be called only for applications using the CU-
SCOPE measuring type.

2 The correction factor entry applies only to the active application.

I35 {Jse the softkey B3R fo cancel menu function 21, Changes made to the set-
tings will not go into effect. You will exit this menu function and the measur-
ing mode of the active application will appear on the display.

21 Enter Cormraction
Factor

CU-SCOPE

A vt I k. | o o
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Chapter 6; Instrumeant Functions {escription of the Menu Funetions 22 Calibradion to Pre-set Foal

22 Calibration to 22 Calibration to Pre-set Fcal ()
Pre-set Fcal S

Perform the calibration for a specified measurement uncertainty
BETA (Feal) - for applications with the BETA method. Certain measur-
ing times and a certain number of measurements are required for
a calibration to avoid a higher than specified measurement uncer-
tainty. These parameters are calculated with this menu function
according to the specified measurement uncertainty.

Procedure

® (all the application (using the BETA method) the re-calibration to
a specified measurement uncertainty is to be performed for: Use

3 5

the keypad to enter the application number (3N ... W) and then
APPL

press I .

&F See also Section 'Calling an Application’, Page 6-6.

® (Call meng function 22 'Calibration to Pre-set Feal

v2 vz MENU
Press I, then M ond then the NN key.

The normalization function opens.
® Perform the normalization routine.

® The normalization parameters are displayed at the end of the nor-
CON-
malization. Confirm the parameters with the softkey (a8, Swiich

to the next menu page.

® Enter the desired measurement uncertainty:

/] 9
Use the keypad for the numeric entry (TR ... HESN)

® Calculate the measuring time (Tcal) and the number of measure-
ments (Ncal) for the new calibration with the specified measure-

CALE.

ment uncertainty: Press the softkey

The lower half of the display shows a list with the old (previous)
values opposite the newly calculated ones.

CON-
® Confirm the settings with the softkey Waki#. Switch to the calibra-

tion funciion.

® Calibrate using the new parameters for the specified measurement
uncertainty: number of standards to be used for the calibration. Fol-
low the display instructions to perform the calibration routine.

Artisan Technology Group - Quality Instrumentation....Guaranteed | (888).88:SQURCFE | www.arfisantg.com
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Description of the Manu Funstions 22 Calibration 1o Pre-set Foal Chapter 8; Instrument Funclions

- o CON- , ibrat Pre-
‘j End the calibration function with the softkey Whsi. The calibration 22 Ca Ig:;ta ggg; to Pre
pararmeters appear on the display. (continued)

® Confirm the settings and save the new calibration parameters into
CON-
the active application with the softkey G, Switch to the measur-

ing mode of the active application.

IS5 This menu function is accessibie only from the menu function overview for ap-
plications with the BETA method.

I35° The measurement uncerizinty (Feal) should be specified to between 2 and 5 %.

I3 Number of Standards refers to the coated standards that are part of the cali-
bration standard set shipped with the instrument (for example, an AwNi cali-
bration standard set contains 1 x Ni Base BCRB (Ni substrate), 1 x Ae BCRB
{gold coating, saturation coating), I x Standard (coated) AwNiI2.24 um
BCRB, | x Standard {coated) Au/Ni 5.5 jum BCRB, 1 x Standard {coated)
AuNi 8.5 pm BCRB). The coating thicknesses of the standards depend on the
coating thickness range required.

15” The Calibration to Specified Feal apples only to the active application. All
other applications sef up in the MMS® will not be affected.

ES" The MMS® cannot be switched OFF during the calibration routine.

E5-

B Use the softkey to cancel menn fonction 22. Changes made to the set-
tings will not go into effect. You will exit this menn function and the measur-
ing mode of the active application will appear on the display. The menu func-
tion will start again with the measurement on the base material {substrate), on
the saturation coating, or on a standard (caiibration function only), depending

ES-
on whother the softkey is pressed during the normalization or calibration.

Artisan Technolooy.Groun --Qualibelostrumentation Guarantaad. 1.(999) 00 Sl INCE.L 4 "
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Chapter 6 Instrument Functions Deseription of the Menu Funclions 22 Probg Ssnsitivity

22 Probe Sensitivity 22 Probe Sensitivity )

CU-SCOPE . L .
The sensitivity of measurement acquisition can be adjusted for the

ESLO8A probe.

A factor is used to set the probe sensitivity: lowest sensitivity: 8,
standard sensitivity: 1.5, highest sensitivity: 0.5

With a sensifivity sefting 3, the measurement acquisition for
hole diameters < 2 mm (< B0 mils) and copper plating thicknesses
in through holes from 6 to 30 um (0.2 to 1.2 mils).

With standard setting (1.5), a falsc measurement is trzggcmd
when the probe tip touches a flat Cu surface for Cu cladding thick-
ness of approx. 30 pm (1.2 mils). Measurement acquisition for
hole diameters < 3.5 mm (< 0.14 ") and copper thicknesses in
through holes from 6 to 35 pm (0.2 to 1 .4 miis).

With the highest sensitivity (6.5), a false measurement is trig-
gered when the probe tip touches a flat Cu surface starting at a Ca
cladding thickness of approx. 5 pm (0.2 mils). Measurement ac-
quisition for hole diameters < 4.5 mm (< 0.18 "} and copper thick-
nesses in the through holes from 6 to 35 pm (0.2 to 1.4 mils).

Procedure

® (all the application {(when in measuring type CU-SCOPE) for

which a new probe sensitivity is to be entered: Use the keypad o
APPL
enter the application number - - ond then press NN

' See also Section "Calling an Application”, page 6-6.

® Call menta functi{}n 22 Probe sensitivity":
MENU

Press ~ the ~ and then the M key.

® Enter the desired factor for the probe sensitivity: use the keyboard
to enter the numeric value.

See also Section ‘Entering Numbers', page 6-24.

-
® Save the settings with the softkey R . Switch to the measuring
mode of the active application.

E” This menu function can be called only for applications using the CU-
SCOPE measuring type.

I The sensitivity factor entry applies only to the active application.

BB Use the softkey B3 to cancel menu funciion 22. Changes made to the set-
tings will not go into effect. You will exif this menu function and the measur-
ing mode of the aciive applcation will appear on the display.

Artisan Technology Group - Quality Instrumentation ... Guaranteed.|.(888). 88:SOURCFE | www.artisantg.com
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Description of the Menu Functions 23 Nommalization without Xs

Chapter 6: Instrurnent Functions

23 Normalization without Xs

This function is used to adjust the measuring system to the appli-
cation, even when it is not possible to measure the saturation
thickness of the coating maferial (e.g., when the pure coating ma-
terial of saturation thickness is not available). For applications
with the BETA method only.

Procedure

& Call the application (using the BETA method) a new normalization
without saturation thickness measurement is to be performed for:

Use the keypad to enter the application nomber (* &) and
APPL
then press [N,

See also Section "Calling an Application, Page 6-6.

® Call function 23 ‘Normalization without Xs"

v2 3 MENL
Press MR, then M ond then the BN key.

The normalization function will open automatically.

® Normalization without prior saturation thickness measurement: Fol-
low the display instructions to perform the normalization routine:
Measure on the Base and Standard materials.
The normalization parameters are displayed automatically at the
end of the normalization.

® Confirm the values and save the normalization parameters with the

- -
softkey IZidiB. Switch to the measuring mode of the active applica-
tion.

I8 This menu function is accessible only from the menn function overview for ap-
plications with the BETA method.

15° The coating thickness of the standard material should be approximately the
sarme ag the one of the expected coating thickness to be measured.

E2° Normalization without Xs applies caly 1o the active application. All other ap-
plications set up in the MMS® will not be affected.

™ The MMS® cannot be switched OFF during the calibzation routine.

ES-

I55” Use the softkey to cancel menu function 23, Changes made to the set-
lzng's will not go into effect. You will exit this menn function and the measur-
ing mode of the active application will appear on the display. The mena func-
tion will start again with the measurement on the base material (substrate}, on
the saturation coatin g, Qrona standard {calibration function only), depending

on when the softkay is pressed during the normalization or calibration
function.

Artisan-Fechnoloav-G
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Chapter 6: instrument Funclions Description of e Monu Funclions 24 Info For Last Measuremant

24 Info for Last Meas- 24 Info For L.ast NMeasurement i )
urement C

Use this menu function to view some parameters relative to the
BETA last measurement (countrate for the substrate (Xo), saturation
countrate of the coating material (Xs), measurement (X}; normal-
ized countrate (XN); coating thickness (th); standard deviation (s
(x)) of the mean countrate X and standard deviation (s (th)) of the
mean coating thickness (th)). For applications with the BETA
method only.

Prerequisites

- Application with BETA method must be active.

- No other application has been called and the instrument has not been
switched OFF since the last measurement was taken in the active ap-
plication.

Procedure

® Call menu function 24 'Info for Last Measurement”:
vz 44 MENL
Press IR, then B 2nd then the MM key.
A menu page with various characteristics of the last measurement
appears.

CON-
® [xit the meni function with the softkey . Switch to the meas-
uring mode of the active application.

25" This menu function is accessible only from the menu function overview for ap-
plications with the BETA method.

5" This menu function serves informational parposes only and has no effect on
the active or any other application {if set np).

[eYeYoAWoYe Q) cmvh
ttttt & j

Operator

Page 5-84



Deseription of the Menu Funclions 25 Autornatic Measurement Chaplter 8: Instrument Funclions

‘™ 25 Automatic Measurement 25 Automatic
i Measurement

Use this menu function to perform a stability test for the detector
or for automatic measurement start. BETA
With an automatic measurement start, the measurement sequence
runs automatically according to the specified measuring time
Tmeas. That is, a measurement is taken antomatically after every
x seconds (Tmeas).

The stability test checks the stability of the detector (Geiger-
Miiller counter twbe). Instability can lead to serious measurement
fluctuations.

Automatic Measurement Start

Automatic
Measurement Start

Procedure

® Call the application (with the BETA method) that an automatic

measurement start is to be performed for; Use the keypad to enter
APPL

the application number {* ... W) and then press NN,
& See also Section 'Calling an Application’, Page 6-6.

® Call ment fupction 25 'Automatic Measurement';

vz 5 MENU
Press NN, then IR 50d then the I key.

® Activate the ‘Automatic Measurement function with the softkey
mgAs. I
In the active application, the measurement data are captured auto-

matically every x seconds (according to the specified measuring
time Tmeas).

® The automatic measurement can be canceled at any time with the

ES-
softkey .

P5™ This menu function is accessible only from the menu function overview for ap-
plications with the BETA method.

15" The measuring time Tmeas can be set/changed from the mena function 1
‘Change Application’.

IE° Auatomatic Measnrement Start applies only to the active application. All
other applications set up in the MMS® will not be affected.

8

-~

I ol ) IS J. - (W} + i
oot Ity MStrtHmentatoT . Suarameett (606" 0 6~-SUURTE TWWW.Adltsdrtg.Com
E® MMEP e ' o Page 6-85

Operator's Manual FISCHERSCOP



Chapter 6 instrurnent Funclions

Description of the Menu Funclions 25 Automatic Measurement

25 Automatic
Measurement
{continued)

Stability Test

Page 6-86

Stability Test

Procedure

® (all a application with the BETA method that was set up with the
Beta isotope that the stability test is to be performed for: Use the

keypad to enter the application number (* -9-) and then
APPL -

press
See also Section ‘Calling an Application’, Page 6-6.

® (Call mem function 25 'Automatic Measurement':

2 5 MEN
Press I, then TR and then the NI Kkey.

® [ ower the BETA probe onto the specimen (base, reference part,
etc.) or place the specimen on the BETA probe (depending on
measuring table, hand probe). The (metallic) material covering the
isotope has no influence on the stability test. Kt is bnportant that
radiation does not emitf info the air.

STAB!
® Activate the ‘Stability Test’ function with the softkey .
Ax antomatic measurement series starts: 50 measurements will be
performed with the specified measuring time Tmeas.

® The automatic measurement can be canceled at any time with the

softkey lds .

25 This menn function is accessible only from the menu function overview for ap-
plications with the BETA method.

EZE” Stability Test: If the test factor is between 0 and 1.5, the stability of the Gei-
ger-Miitler counter tube is OK.

B This mene fanction serves only as a test function and has no effect on the ac-
tive or any other application set up in the MMS$®,

QQ0) 00 .CO)
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Description of the Menu Funclions 28 Btore / Do Not Store Readings

Chapter 6: instrument Funclions

28 Store / Do Not Store Readings

Use this menu function to define whether for the active applica-
tion measurement data are to be saved in the application memory.
If the selection is: Do Not Store meas, data’, the simple operating
mode display will appear as the measuring mode of the active ap-
plication. It will show the message "Messurement data not stored
1 11", This display type will appear regardless of the measurerent
data presentation mode (numeric display, specification limit dis-
play, SPC Chart) selected for the application. g} For a description
of the simple operating mode see Chapter 5, Section "Simple Op-
erating Mode".

After selecting "o Not store meas. data” in this menu function,
the readings i the active application will not be saved.

Proceduare

® (all the application whose measurements are not to be saved: Use

)

the keypad to enter the application number (N ... i} and then
APPL

press

See also Section 'Calling an Application’, Page 6-6.

® Call menu function 28 'Store / Do Not Store Readings”

v2 A8 MENU
Press WK, then I and then the WM key.

® Make the desired selection: Use softkeys and .

-
® Use softkey Wlil¥ to save the selection. Swifch to the measuring
mode (Simple Operating Mode') of the current application.

Cancel Menu Function 28

Call menu function 28 agatn and change the selection fo "Store meas-
vrement data'.

I~ Menu function 28 applies only to the active application. All other applications
set up in the MMS will not be affected.

NENU
5" Here, all menu functions that can be calied with the HElE key can also be
executed, in contrast to the simple operating mode.

B" By default, the measurement data are stored in applications.

Cperaiors Manual FiSGH ' '

28 Store / Do Not
Store Readings

Do Not Save
Measuraments

Save Measurement
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{hapter & Instrument Functions

Description of the Menu Funclions 29 Supervisor-Menu

28 Supervisor-Menu

Supervisor Code ; 159

29 Supervisor-Menu

This menu contains functions that are only used in particular in-
stances. They require entry of a supervisor code (= 139) to allow
access.

Procedure
Menu functions contained in the Supervisor-Menu can be accessed by
either of the following two methods:

H the number of the menu function is known:
o MENU
® Enter the pumber (WM .. W), then press the I key,

ENTER
enter the supervisor code (159), and press K.

If the namber of the menu function is not known:

. 2 .
® (Call the Supervisor-Menu (& ), cnter the supervisor code
ENTER
{(159), then press MMM, an overview of all menu functions in the
Supervisor-Menu appears, enter the desired number of the mena

ENTER
and press NN,

[35™ The Supervisor code can not be changed.

U3E® 1f 2 wrong supervisor code is entered (by pressing a wrong key), the message "-
-- Wrong Password! " wiil appear on the display. Simply re-enter the siper-
visor code.
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Description of the Menu Funclions 30 Printer Seleclions

Chapter 6: Instrument Funclions

30 Printer Selections
Select the printer type (9-, 24-pin printer, laser printer)

Procedure

® Call menu function 30 Printer Settings”

3 0 MENU
Press M, hen W and then the NI key.

1 5 9
Enter the supervisor code: [l TN W (in scquence).

ENTER
Press WK .

] See also Section 'Calling a Menu Function', Page 6-12.

® Sclect the desired printer type: use the softkeys and .

CON.
® Use the softkey G4 to save the selection. Switch to the measur-

ing mode of the active application.

I2” Moenu function "Printer Selections® is accessible only from the Supervisor-
Mena!

U™ The selection of the printer type is an instrument setting and applics to all ap-
plications. The seftings can be changed at any tiwe.

U3 The "laser printer” selection will also work for most ink jef printers,

2" EPSON STYLUS COLOR printer: Select the parameter "24.pin printer” for
the models 600, 806 and 850. However, 4 color printout is not possible. The
EPSON Styhus Color printer, model 400, is not compatible with the MMS®,

o a

39 Printer Selections

Operalor's Manial FISCHE
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Chapter 6 Instrument Funclions Destription of the Menu Funcions 39 Senrial Port Configuration

31 Serial Port 31 Serial Port Configuration &
Configuration
Define the data format for the RS$232 interface (baud rate, stop

bit, parity, handshake, data bits)
Additionally, the applicable range may be selected:

- the RS232 configuration applies only to the active application,
oF

\,,/

- the RS232 configuration applies to all applications without
‘changing the application-speciiic seftings,

or

- the RS232 configuration is copied into all applications. This
means that every application set up in the instrument will have
the same RS232 configuration. Current application-specific set-
tings will be overwritten!

Procedure: Setting the configuration N

® (Call menu function 31 'Serial Port Configuration': Press in se-

3 1 mENG 4 5 3 ENIER
quence W M SN NN DN EDEE .

® Select the desired configuration: Press or .

. . . ENTER
Move the cursor to the respective selection window: G

Procedure: Setting the applicable range
® Scroll to the second menu page: .

® Make the desired selection: or ‘

EZ Save the same RS232 interface configuration in all applications: Select the pa-
rameter "copy current settings” and press the softkey .

® Return to the first menu page: .

CON-
® Save the scttings with softkey . Switch fo the measuring
mode of the active application.

[35° The interface configuration of the MIMIS® and of the connected device
{e.z., PC) maust be the same. Otherwise, a proper data transfer will not be
possible!

B3 Menu function ‘Serial Port Configuration' is accessible only from the Sapervi-
sor-Menu!

P The RS232 interface configuration is application-specific and applies to the
open application. The setfings can be changed at any time.

135" Factory defanlt settings: baud rate 9600, handshake RTS/CTS, 1 stop bit, no
parity, 8 data hits.

----- @
uuuuu &
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Description of the Menu Funclions 32 Assign New Probe Chapter §: Instrument Funclions

{3y 32 Assign New Probe 32 Assign New Probe

Use menu function 32 to assign a new probe of the same type o
the active application, if the probe that was used to set up this ap-
plication is defective or worn. The parameters and the measure~
ment data of the application will be preserved. A new application
does not need to be assigned to the new probe.

Procedare

OFF
® Switch the instrument OFF: Press the Il key.

® Replace the old probe with the new one.

ON
® Switch the instrument ON: Press the T key.

® Call mepu function 32 'Assign New Probe"
3 v MENU
Press BN, then MR and then the I key.

1 5 9
Enter the supervisor code: IR BN W (in scquence).

ENTER
Press IR

£ See also Section 'Calling a Menu Function’, Page 6-12.

The name of the active application and the type of the new probe
appear on the display,

® Accign the new probe to the active application: Press softkey
CON-
. A message will appear on the display.

-
® TJse sofikey WBEYS to exit menu function 32. Switch to the measur-
ing mode of the active application.

® Perform a normalization with the new probe:

ZERO
Call the normalization function: Press the TR key. & See also

Chapter 7.

® Measure n times on the Base material until the mean value (th, Phi,
X} changes only slightly or not at all.

® Save the normalization parameters in the active application:
Press softkey Wil |
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Chapter 6! Instrumerst Funclions

Description of the Menu Funclions 32 Assign New Probe

32 Assign New Probe
{continued)

B We strongly recornmend to perform a normalization (or calibration) for this
application to adapt the calibration curve to the new probe. This will help to
avoid errors!

U™ Menu function 32 applies only to the active applieation set up. Al other appli-
cations set up in the MMS® will not be affected.

U35™ If the MMS® cannot find the correct probe type (probe not connected prop-
erly), or if the MIMS® does not display the correct probe type, unplug the new

probe and reconnect it. Then press the softkey . Please remeember that
probes for the same test method cannot be conaected to the two PERMA-
SCOPE® sackets (e.g., BEGABL3 and EGAB1.3-Fe are not permitted).

B Menu function ‘Assign New Probe’ is accessible only from the supervisor-
menu!

&~ BETA: Menn function 32 cannot be performed with the beta backscatter
method. Simply replace the Beta isotope and perform a new calibration for
each application that set up for this itotope type.

EX" This menu function is not available for applications receiving their data via the
RS8232 interface (RS232 Applications).
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Description of the Menu Functions 33 Secure/Unseaurs Application Chagter 8: Instrumant Funchions
() 33 Secure/Unsecture Application 33 Secure/Unsecure
Application
1t is not possible to use delete functions (menu function 2, menu
function 4, menu function 5) for secured applications. Also, a se-
cured application cannot be edited (menu function 1), the parame-
ters cannot be changed. If so desired, normalization or calibration
of a secured application can be blocked as well. All other menu
functions, measurement data evaluation and deleting of measure-
DEL
ments with the Il key, or of the 1ast open block (softkey
DEL
), etc. are available.
Procedure
® Call menu function 33 'Secure/Unsecure Application”
3. 3 MENU
Press MINN, then M 216 then the MM key.
1 5 g
Fnter the supervisor code: INEEE NN W (i:: sequence).
ENTER
Press .
) See also Section ‘Calling a Menu Function', Page 6-12.
® Blocking the normalization and calibration functions %
LERG CAL . . v . . :
(EEME/ W) for this application (if so desired): Press the softkey
Biocking the Normali-
OFF K zation and Calibration
Functions
® Unblocking the normalization and calibration functions: press
ON
the softkey Rl again.
ENTER ] )
® Press I 1o move to the right selection box "Appl.”.
® Sclect the application (name) to be secured/unsecured: use
the softkeys and .
SE-
® Secure the selected application: use the softkey ®Es=. The follow- Secure an
ing markers will appear to the left of an application name to indi- Application
cate that the application is secured;
“#": The application is secured and the normalization and calibra-
tion functions are blocked.
"#": The application is secured, the normalization and calibration
functions are still available.
Astisan-Fechnolegy-Group—Oualibastrumentatior———GuaranteetH888)88:-SOURCETwwwrartisarmty Tut
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Chapter §; Instrument Functions . Description of the Meru Funclions 33 Securs/Unsecure Application

33 Secure/Unsecure . )
Appiicat;?jn . secure the selected application (either * or #): use the softkey )
continy
¢ ) . The marker to the Ieft of the application name wiil disap-

Unsecure an pear. It also will no longer appear in the list of applications. The de-
Application lete and change functions of the application are again available.
The normalization and calibration functions of the application are
available again as well (if they were blocked (*}).

y» ® [f additional applications are to be secured/unsecured, repeat the se-
ENTER
quence starting at > . Use MMM to switch between the window
ZERO CAL
to activatc NEEEE an:d W kcy blocking and the "ApplL." window.

® (Change to the measuring mode of the active application: use the
softkey WIS,

B Securing and unsecuring apply only to the application for which the name
was selected from the "Appl.™ list (window) in this meny function.

=5 The menu function 'Secore/Unsecure Application’ is accessible only from the
Supervisor-Menu!

2 Blocking the normalization and corrective calibration functions [X] wkes
effect only in connection with secaring an application. Caution: When the
Link Mode is active, the blocking of the normalization or the corrective calibra-
tion is ineffective for applications which are linked .

655 Secared applications are marked with a pound sign "#” o the left of the appli-
cation name.

IS5 Secured applications, where additionally the normalization and calibration
functions are blocked, are marked with an asterisk (*) to the left of the applica-
fion name,

Artisan.Technolooy Groun - Qualitvlnstidmentation Guaranteed.l.(829) 29 SALINCE Lianana 41
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Description of the Menu Funclions 34 Simple/Normal Mode

Chapter 87 Ingfrumant Funclions

34 Simpie/Normal Mode

Switch between the standard and the limited (simple) operating

mode. The simple operating mode does not permit access to menu
MENU
functions that are called with the T key (e.g., setting up appli-

cations, setting of parameters, etc.). Measurements are performed
strictly according to the selections made when the application was
set up. One type of measurement presentation mode is available
with the simple operating mode.

& For more information see Chapter 5, Section "Simple Operat-
ing Mode", page 5-19.

Procedure

® Call menu function 34 ‘Simple/Normal Mode":

3 < MERU
Press NI, then WM snd then the TR key,

1 5 g
Enter the supervisor code: IR NN MR (in scquence).

ENTER
Press R,

5 See also Section 'Calling a Menu Function', Page 6-12.

® Select the desired measuring mode: use the softkeys

and .

To delete measurements in the simple measuring mode after

pressing the softkey G2 © -
ENTER
& Prcss M to move to the next parameter.

® Activate the parameter "Delete measurements with FINAL RES™:
use the softkey S,

® Confirm the settings with the softkey W@ili# . Change to the simple
operating mode of the active application.

34 Simple/Normal
Mode

Standard Operating
Mode ~ Simple
Operating Mode
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Chapler 8: Instrument Functions

Deserpion of the Monu Functions 34 Simple/Normat Mode

34 Simple/Normal
Mode
{continued)

Shmple Operating
Iode ~* Standard
Operating Mode

Switch from simple operating mode to standard operating
mode

Procedure

MENU
* Press the — key. Enter the supervisor code: Press -
ENTER
- - (in sequence) and then WK, Menu function 34 will

open immediately.

® [Jse the softkeys and to select the normal measurement
mode.

® Jf necessary, deactivate the parameter "Delete measurements with
ENTER
FINAL RES.™: Press Wl and deactivate the parameter with the

ON
softkey appearing on the display.

® Confirm the settings with the softkey Wil . Switch to the measur-
ing mode of the active application.

22" Menu function 34 is & general setfing that applies to all applications.

P2 The activated parameter "Delete measurements with TINAL RES' " has no
effect in the sormal measurement mode,

£ The menu function 'Simple/Normal Mode’ is accessible only from the Supervi-
sor-Menu!

B2 Difference measurement: Applications with difference measurement cannot
be displayed in the simple operating mode. H the simple operating mode s ac-
tive, an application with difference measurement cannot be called, or menu
function 34 caanot be called from an active application with difference meas-
urement,

ES-
ES’ To cancel menu function 34 use softkey . Changes made to the settings
will not go into effect. You will exit this menu function and the measuring
mode of the active application will appear on the display.
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Description of the Menu Funetions 35 Automatic Switch-OFF

Chapter €: Instrument Funclions

35 Automatic Switch-OFF

Use this menu function to set a time period after which the MMS®
will switch OFF automatically if no key of the keyboard is
pressed, no measurement is carry out, or no data are transferred to
the printer or via the RS§232 port during this time.

Procedure

® (Call menu function 35 'Automatic Switch-OFF:

3 5 MENU
Press WK, then, IR 2nd then the IO key.

1 5 9
Enter the supervisor code: TN WIS M (in sequence).
' ENTER
Press
] See also Section ‘Calling a Menu Function', Page 6-12.

® Enter the desived time period: use the number keys of the keypad
0 9
(. .

_ CON-
® Save the settings with the softkey GWidl. Switch fo the measuring

mode of the active application.

B3 Meny function 35 is a general insfrument setfing,

ESe '
IEZ” Cancel menu function 35 with the softkey . Changes made fo the settings
will not go into effect. You will exit this menu function and the measuring
maode of the active application will appear on the display.

Axtican Tachnal

35 Automalic
Switch-OFF
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Chapter 6: Instrumernt Funclions

Description of the Meni: Functions 36 LI-Off Compensation

36 Li0Off Compensa-
tion

36 Set DUAL Method

DUALSCOPE®

Dcti T

36 Lift-Off Compensation

This menu function is used for compensation the lift-off effect
when measuring electr. conductivity, and the coating thickness us-
ing the SIGMA measuring fype.

The Lift-off effect is the effect on the measurement of the air gap,
or an outer non-conductive coafing, beiween probe and specimen
(up to a certain distance).

For more details on the lift-off effect on electr. conductivity meas-
urements see Chapter 9.

To check the lift-off compensation, see Chapter 7, beginning at
page 7-56. ' _

B Lift-off compensation is performed exclusively by Fischer or an authorized Fis-
cher service facility.

B All probes for the SIGMA (...) and SIGMASCOPE® measuring types are lift-
of f compensated at the factory. Similar to the master calibration, the lifi-off
compensation datd is stored in the probe connector,

I35 This menu function is not available for applications recetving their data via the
RS232 interface (RS232 Applcations).

36 Specifying the DUAL Measurement Method

Dual probes (e.g., ED10) combine the magnetic induction (PER-
MASCOPE®) and the eddy current (ISOSCOPE®) measurement
methods. These probes are capable of measuring non-magnetic
coatings or non-conducting coatings on steel or iron as well as
non-conducting coatings on nen-ferromagnetic substrate materi-
als. Contrary to the duplex measurement, the dual probe measures
only the thickness of one coating.

5" Multi-coating system
The dual probe should only be set up for one measurement method (eddy cur-
rent, NC/NE or magnetic induction NF/Fe) to make measurements on muli-
coating systems. In this case, the dual probe acts either like an eddy current
probe (measurement method ISOSCOPE®) or ike a magnetic induction probe
{measurement method PERMASCOPE®), This ensures that indeed the thick-
ness of the coating of interest will be measured.

nnnnn
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Brascription of the Manu Functions 36 Spectifying the DUAL Measureman! Mathod Chapter ol SITUMent MUnCRons

{ kY non-conductive coating Example of & muiti-coaling system 36 Set DUAL Method
L : {contuinued)
non-ferromagnetic metal

feromagnetic substrate

» Only non-conducting/NF system active: in the above example,
the thickness of the non-conducting coating can be measured as
long as the NF coating has a certain minimum thickness (e.g., 60
um (2.4 mils) for zinc).

¢ Only NF/Fe system active: in the above example, one coating
thickness will be presented that is the sum of the non-conducting
coating and the NF coating.

» Both systems active: in the above example, either only the thick-
ness of the non-conducting coating (if the NF coating is relatively
thick) or the thickness of the non-conducting coating plus the NF
coating (if the NF coating is relatively thin) will be measured de-
pending on the thickness and the electrical conductivity of the NF
coating.

Both methods can be used if the measurement method "Both Sys-
tems" is selected. The proper measurement raethod is selected auto-
matically when placing the probe on the specimen.

Procedare

® Call menu function 36 ‘Set DUAL Method': mses mum B

) 15 8  EwrER
Enter the supervisor code: Wi NN MU W

-

® Select the measurement method: , .

CON-
® Save the setting with the softkey ; change to the measurement
mode of the current application.
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HRBCNPHONR 07 INe MENL FURCTIONRS  J/ LEAKING OF ADDRCANONS

37 Linking of applica-
tions

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
SIGMA
NICKELSCOPE®
CU-SCOPE
FERITSCOPE®
SIGMASCOPE®

37 Linking of Applications

This menu fonction is used to enable or disable the application
linkage mode.

Application linking mode means, linked applications will use the
same corrective calibration and the same normalization {(Zero
function), if and when these functions are performed. This means
that the same normalization (Zero) or corrective calibration (cal),
when performed, is used by all linked applications for the specific
probe and measuring type.

Linking new applications

When new application are created with applications linkage en-
abled, all linked applications will use the same corrective calibra-
tion and the same normalization (Zero function),

For example: All applications created in PERMASCOPE® mode
with the EGAB1.3 probe, serial number 0296005, will be linked.
The normalization will be setup when creating the first new appli-
cation. All further pew application will automatically use the ex-
isting normalization for the specific probe.

A new normalization or corrective calibration will applied for all
linked applications.

Linking existing applications

The normalizations and corrective calibrations of the linked appli-
cations are different from one another beecause no normalization
or corrective calibration was performed in any of the linked appli-
cations immediately after enabling the linking mode.

For example: All applications created in PERMASCOPE® mode
with the EGAB1.3 probe, serial number 0296003, will be linked.
Likewise other multiple applications created for the measuring
type NICKELSCOPE® using the probe EN3, serial mumber
029589, will aiso be linked. The previous normalizations and cali-
brations are overwritten.

When new application are created with applications linkage en-
abled, the new application will antomatically use the existing cor-
rective calibration and normalization (Zero) for the specific
probe. In this case the normalization is not forced when creating a
new application.

Please observe when linking existing applications:

After enabling applications linkage it is important to perform a new
normalization (Zero function) and/for corrective calibration (Cal
function) to assure that all linked applications used a defined calibra-
tion or normalizationtl
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Procedure
® (Call menu function 37 Linking of applications":
3 7 MENU
Press BN, thern M and then the I key.

1 5 )
Enter the supervisor code: I N W (in sequence).

ENTER
Press

& See also Section 'Calling 2 Menu Function', Page 6-12.

ON
® Press softkey &eldd to activate the jink mode.

® Save the setting with the softkey &3, Switch to the measuring
mode of the active application.

B2 Active (enabled) application linkage mode is indicated by the 2€(€ symbol.
BE&™ BEYA: Applications linking is not available for the BETA measuring type.

B3” Menu fonction 37 is a global instrument setting that applies fo afl applica-
tions independent of biocking the normalization and the corrective calibration
set in meny function 33. The setiing in menu function 37 can be changed at
apy fime.

& This menn function is not available for applications receiving their data via the
R8232 mterface (R5232 Applications),

$35° The menu functon Linking of applications' is accessible only from the Super-
vigor-Menu!

E5-
D2 Cancel menu fonction 37 with the softkey . Changes made to the setting

will not go into effect. You will exit thic menn function and the measuring
mode of the active application will appear on the display,

37 Linking of applica-
fions
{continued)

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
SIGMA
NICKELSCOPE®
CU-8COPE
FERITSCOPE®
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38 Control Line Level 38 Control Line Level S

A control line is connected to pin 12 of the multifunction connector.
Its level will switch to high when the data mermory (approx. 20,000
measurement data) of the MMS® is full. The control fine can be used
fo control a signal (such as a light, horn, etc.).

Connector, Chapter 3, Page 3-4.
@_l Instrument operation (e. g., selecting parameters), from page 6-24

B The controt line has TTL level (5 V/5 mA).
BSE” The menu function 38 is 2 general instrement setting,

. .
U35° Use the softkey 8% 1o cancel menn function 38. Changes made to the set-
sings will not go into effect. You will exit this meny function and the meastr-
ing mode of the active application will appear on the display.

Procedure
. . 3 Al MENG
® Call menu function 38 ‘Control Line Level': Mg TN N
\ 1 5 9  ENIER
Enter the supervisor codc: NG S W S
® Select the pin-out: , .
Displayed Parameter Description
normnal No signal when the data memory of
the MMS®is full,
high, when memord is full The line ievel changes 1o high, when
the data memory of the MMS® is full,

® Use the softkey WD to save the setting. Switch to the measuring
mode of the active application.
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39 Select the Calculation Method for the Coniro!
Limits
Select the standard for calculating the control limits.

o ASTM MNL-7 (ASTM: American Society for Testing and Ma-
terials)

» DIN (calculation according to the quality control chart technol-
ogy of the 'Deutsch Gesellschaft fiir Qualitit e. V. (German
Quality Society))

@ Tnstrument operation, . g., selecting parameters, from page 6-24.

For a parameter description {calculation formulars), see the Glos-
sary in the Appendix.

See also Chapter 11, Evaluation.

" Menu function 32 is a general instrument setting.

BE™ The control limits in the applications wili be re-calcalated when switching
from ASTM MNL-7 to "DIN" or vice versa.

£S-
B35 Use the softkey 1o cancel men function 39. Changes made to the set-
tings witl not go into effect. You will exit this meny function and the measor-
ing mode of the active application will appear on the display,

Procedure

3 9
® Call menu function 39 'Calenlation of control limiis': 1NNE 7N
MEML
[~

) 4 5 9 moER
Enter the supervisor code: M W T ..
® Select the calculation method: , .

CON-
® Use the softkey to save the setting. Switch to the measuring
mode of the active application.

39 Calcuiation of con-
trol limits
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40 Attow adapter 19/8 40 Allow adapter 1 9/8 )
PERMASCOP® Using adapter 19/8 (MMS® X, 602-479) a second magnetic induc-
ISOSCOPE® tion or eddy current probe can be connected to the MMS®. Con-
DUALSCOPE® nect one probe to the outer PERMASCOPE® socket and a second
probe to the 8-pin socket of the adapter that is plugged into the
MAGNA/EDDY socket.

For connection instructions see Chapter 3 Connections, Page 3-5.

g‘]’_i On operating the instrument (e.g., parameter selection), see the de-
scription earlier in this chapter, from page 6-24.

@ When using the adapter, a second magnetic induction or eddy current
probe may only be connected to the outer, 8-pin PERMASCOPE® socket!

Procedure

ENE

& Call menu function 40 'Allow adapter 19/8" i i
Enter the supervisor code: -

ON
® Activate the function: 833

® Save the seiting with the softkey WM ; change to the measurement
mode of the current application.

IS5 Set up one (or more) application(s) for each probe.

B2 Menu function 40 is a general instroment setting.

E55° You can set up applications or make measurements with magnetic induction or
eddy current probes connected via adapter 19/8-Adapter to the
MAGNA/EDDY socket only if the adapter has been enabled in menu function
49,

B Measurements with probes (e.g., BN3) connected directly to the
MAGNA/EDDY socket can be performed even when the menu function 40 is
enabled,

£5° Cancel menu function 46 with the softkey 8. Changes made to the set-
tings will not take effect. You will exit the menu function and the measuring
mode of the current application will appear on the display.
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Chapter 7 Nomnalizaiorn/Caibragon

7 Normalization/Calibration

This chapter deals with systematic influences on the measurement
cansed by the properties of the specimen and of the probe, These infiu-
ences can be compensated for by normalization or calibration. The
calibration with standards (of a known coating thickness, electrical
conductivity or ferrite content) establishes a correlation between the
measurement signal and the coating thickness, electrical conductivify,
or ferrite content.

The probe stores a master characteristic that corresponds to the stand-
ard measurement application for which the probe is designed (excep-
tion BETA). By connecting the probe to the instrument, the MMS®
loads this characteristic. If the current application deviates from the
one defined in the probe, a normalization or corrective calibration can
be performed. This adapts the established master characteristic to the
properties of the specimen or to the application. By performing a mas-
ter calibration, a totally new master characteristic can be established.

The differences between the three types of calibration:

. ZERO
Normalization (W)

Basically compensates for geometric changes in the specimen by es-
tablishing a new Zero reference value.

CAL
Corrective Calibration (W)

Used when the normalization is not sufficient to compensate for the in-
fluence (e.g., when there are also changes in material properties).
Master Calibration
Setting probe and instrument to 2 new default condition.
BETA: cannot be performed; not necessary for this measuring type.
PERMASCOPE®, ISOSCOPE® and DUALSCOPE®: adapts the
probe to significant changes in physical and geometric proper-
ties of the test specimen (permeability, electrical conductivity,
geomelry, etc.) and compensates for minor probe tip weat.

SIGMA (...) and NICKELSCOPE®: Ability to return the measuring
system (probe and instrurent) to defined default condition.

CU-8COPE: Calibration of probe, with new probe tip (probe cas-
tridge), and instrument to basic default condition.

Astisan-TaeckhnelaawG

Adapting Probe,
Instrument, Specimen

Types of Calibrations
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Chapier 7- Nommalization/Calbraton

Calibration per A normalization or corrective calibration applies only to the active ap-
Application plication. The calibrations (rormalization, corrective and master cali-
bration) of other applications remain unaffected. Exception: When
the application linkage mode is active (menu function 37), the nor-
malization and corrective calibration functions affects all applications
which have been set up for the same measuring type and with the
same probe as the active application. & See also Chapter 6, page 6-
100,
Characteristics of the applications are saved in the respective applica-
tion memories and for use during the respective measurement. The
preset master characteristic in the probe remains unchanged.

Master Calibration The master calibration changes the master characteristic stored in the
probe! Thus, the master calibration applies to all applications that
a eragzs :_!l ccrre::-t have been set up with this particular probe! To prevent erroneous
ve calibrations refat- , : . I )
ing o the probe measurements, the corrective calibrations of all applications relat

ing to this probe will be erased. Thus, new corrective calibrations
may need to be performed for all applications! The normalizations of
these applications will not be affected.

5" There is no master calibration for beta probe .

Figure 7_1 offers an overview of possible calibration functions.

Caflbration
on Coating
{arly for
U PERMA-
<, SCOPE)
hasler Galibration on
Nasmaltation Callbration Coatag
r‘ ....................................
> oo
Reteraos
MrapELTRRY
o, oy
7
yes IS5 Be careful when performing the

calibration, ¥ determines the acen-
racy of the subsequent measure-
menis. - Remember, a measure-
ment can never be more accurate
than the calibration itself!!!

Figure 7_1 : Calibration - Overview
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Normalization/Callbration for Coaling Thickness Measurements

Chapter 7: Nomalizatonfainranon

7.1 Normalization/Calibration for Coating
Thickness Measurements

The main influences producing erroncous measurements duting coat-
ing thickness measurements are:

s physical properties of the coating and substrate of the specimen
(electrical conductivity, permeability, heat treatment)

e the geometric properties of the specimen (shape, thickness of the
substraie)

» the measurement area's distance from the edge (edge eifect)
» surface roughness

A general principle for a coating thickness measurement calibration is
that the calibration needs to be performed under conditions that are
comparable to the actual measurement on the specimen.

Depending on the measuring type, different calibration standards or
calibration foils are required for the normalization/calibration. Calibra-
tion standards are reference pasts with clean and preferably smooth
surfaces, Calibration foils should be free of wrinkles and dents.
Calibration standards and foils are the most important requirements
for accurate measurements. Théy should always be kept in good condi-
tion!

B Replace calibration standards and foils with new ones when signs of wear
become apparent! Especially foils less than 5¢ prm (2 mils) thick are subject
to rapid wear, We recemmend no more than 100 to 200 measurements before
replacing such foils.

I3 For the PERMASCOPE® und the magnetic induction measurement method of

DUALSCOPE®, calibration foils < 30 pm (1.2 mils) thick must be made of
copper-berylliur to avoid indestation errors.

B M “external Stari only” is specified for measwrement acquisition in menn
function 18, the message "[Extern Start]" will appear in the normalization and
calibration menu screens. In this case, measurement sconisition is initiated by

ENYER
an external trigger switch or by pressing the WM key of the keypad.

. GET
Exception: The &%

ment.

softkey is always used for acquisition of the it measure-

@% The purpose of the Base material included with the probe shipment is to
check the instrument functions. Jt can be used to test the repeatability of the in-
strument. Do ot use this part for normalizations and calibrations! Use an un-
coated part for this purpose.

IS The calibration foils and saturation standards that might be included with
the probe shipruent are used for normalization and calibration of a partcular
measurement application.

Saturation standards - used for normalization, corrective and master calibration
Calibration foil(s) - used for the corrective calibrabon
Master foil set - used for the master calibration

Artisan Tachnologw-Grown—O 1

Same Substrate for
Calihration Standard
and Specimen

Content of the Probe
Shipment
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Chapter 7: Normadization/Calibration

NormalizationyCalibrafion for Costing TTICKRess Measurameants  NOoimailzauin

7.1.1 Normalization

The normalization adjusts the measurement system {probe and
MMS®) to the substrate (uncoated specimen to be measured) and de-
termines the zero point of the probe characteristic,

The MMS® forces the operator to perform a normalization when set-
ting up a new application. The respective normalization parameters
are stored in the new application file. A normalization can be per-
formed only for the active application. The calibrations (normaliza-
tion and corrective calibration) of other applications are not affected.
Exception: When the Linking Mode is active, the normalization func-
tion affects all applications which have been set up for the same meas-
uring type and with the same (equal) probe as the active application.
) See also Section '37 Linking of application', page 6-100.

ZEROD
I I 2 new normalization (W) is to be performed for an already existing ap-
plication, the measurement mode of the desired application must be selected
{active),

I Previous measurement data of an application remain even affer a normaliza-
tion. A new block will always start after normahzation.

3" The normalization of ap application is copied together with the application.

B35 The confinucusly calcalated mean value is always displayed during the nor-
matization. Continue to perform single measurements untii the changes of the
mean values are within the desired accuracy. With rough surfaces, this can re-
quire many single readings.

If there are no specifications the following may be used as a guideline:
for n = 10 measurements

smooth sarface: s 0.3 pm (0.12 mils)

rough surface: s = 0.7 10 1 1m €0.28 to 0.40 mils)

B35 Always check the normalization with a reference measurement.
ter 6 Section ‘Reference Measurement', Page 6-34.

FE" ‘The purpose of the Base material included with the probe shipment is to
check the instrument functions only, Do not use this part for normalization be-
cause the material properties of the base material and your product material are
always different!

[32” 'The production of working calibration standards see Chapter 8, page 8-1,

EZ” Depending on the measuring type, the saturation standards incladed with the
probe shipment may also be used for the normalization.

&

22" Dual probe: When normalizing an application created with a dual probe and
the parameter setfing "both methods” in menu function 36, the normalization
wili be performed only for one test method at first, Additional the normaliza-
tion also has to be performed for the other test methed (zero function, ., 50
that the coating thickness can be measured correctly with both fest methods.
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Nomnaization/Calibration for Goating Thickness Measurements  Normalization

Chapter 7; NomnalizatiorvCalibration

The normalization procedures differ depending on the measuring type
and the coating/substrate combination.

Measuring Type CoatinngubstratJ Probe Pescripticn
{(Exp.) } Page
PERMASCOPE® NC, NF/Fe EGAB13 7-7
ISOSCOPE® NC/NF HTA33 7-1
DUALSCOPE® NC/NF and ED10 7.7
NE/Fe
SIGMA (NF/FE) NF/Fe ESD1 7-8
SIGMA (DUPLEX) [NC/NF/Fe ESG2 7-8
SIGMA (CRINF)  |Cr/NF ESC! 726
SIGMA (NI/TE) Ni/Fe ESDI 7-10
SIGMA (NEF/NC) NF/NC ESCi 7-11
CU-SCOPE Cu/NC ESLOSA 7-11
NICKELSCOPE® Ni/NF,NC EN3 7-13

NC: electrically non-conductive and non-ferromagnetic materials.
NF: non-ferromagnetic = non-magnetizable, electrically conductive

material

Fe, FE: magnetizable material of steel or iron

Ni, NI: nickel
Cu, CU: copper

Measuring type of the
active Appiication

Cr, CR: chrome (T WPt g e
FLEFLAT, 16.8
Fealures n = 4

The different methods of normalization are described on the following g%; goz 3 ;"1 - g

pages. The measuring type used for the active application is always e smaLt n =

displayed in the upper left comer of the MMS® screen (see Figure to ; ) - ;z n=8

the right). - g

Artisan Technology Group.-.Quality lnstrumentationw-uarartesd-44888)-88-SOURGE--wwir-artisantg-cor
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Chapter 7: Norralizafion/Calibeation Normalization/Caliration for Coating Thickness Measurements  Normalization

7.1.1.1 Normalization for Measuring Types Y
PERMASCOPE® PERMASCOPE®, ISOSCOPE® and DUAL-
ISOSCOPE® SCOPE®
DUALSCOPE®
Required:

when setting up a new application and when properties of the speci-
men change, particularly the geometric properties.

Required Materials:
- Base: uncoated reference part (bare product) corresponding to the
material and geometric properties of the finished product.

@3 For measaring type PERMASCOPE® do not use the Base material (bare sub-
strate standard) supplied with the shipment{ - material properties different!!!

Prerequisites:

¢ For a previously set up application: the application that a new nor-
malization is to be performed for must be active and in measure-
ment mode.

e When setting np a new application: New application is being set up
(Menu Function 0).

BE Please, observe the notes (we) on page 7-4.

e B Procedure
[ 0. 00 I Call Normalization
BT mee Lk Bah B
... Tor a previously set ZERO
up application ® Press the I key of the keypad.

VR
Hormaliz
Ploase NHOWE

... when setfing up a new
application (menu fct. 0)  ® Press the softkey UMY .

untit th ~ constant Measure on Base ) .
® Measure n Himes on the Base material,

(uncoated reference part.)

Repeat placing the probe on the
reference part until the th-value (mean
value) becores stable.

D" In general, about 5 - 10 measurements are
sufficient,

Accept the Normali-
zation Parameters | ® Press the softkey i .

into the Application End the normalization, save the
application fogether with the
normalization parameters.

The measurement mode
of the active application
appears on the display.

QQ0) 00 SN 1IN
..... oY
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7.1.1.2 Normalization for Measuring Types SIGMA (NF/FE)
SIGMA (NF/FE) and SIGMA (DUPLEX) SIGMA (DUPLEX)

Required:
when setting up a new application and when properties of the speci-
men change, particularly the geometric properties.

Reqguired Materials:
- Base: uncoated reference material (bare product) corresponding o
the material and geometric properties of the finished product.

é} Do not use the Base material (bare substrate standard) supplied with the ship-
ment - material properties different!!!

- Saturation: Reference part made of the coating material having 2 _
thickness at least equal to the depth of penetration of the probe used.
The depth of the penetration is mainly a function of the probe type
and probe frequency. As long as Copper and Zinc coatings are to be
measured, the "Cu" and "Zn" saturation standards supplied by Fis-
cher may be used.

B3 For dual coating thickness measurements (SIGMA (DUPLEX), saturation
means: material of the NF metal coating,

Prevequisites:

» For a previously set up application: The application that a new nor-
malization is to be performed for must be active and in measure-
ment mode.

» When setting up a new application: New application is being setup
{Menu Function 0).

¥ Please, observe the notes (i) on page 74,

Procedure

Call Normalization

... for a previously set up
application

ZERO
® Press the NI key of the keypad.

Hormal izetion

Mtk the Probe In ade
progs Spitken "SET Xe'

... when sefting up anew

application (renu fct. 0) ® Press the softkey Uiz |

Measure in Air

® Place the probe in air and press the
GET
softkey RENE.
EZ” A minimum probe to specimen distance
of 5 cm (2 inches) Is required.

Artisan Technology Group.-.Quality Instiumentation ..Guaranteed---(888)-88-SOURGE |- wwr-artisante-com
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Chapter 7: Nomalizaton/Calibration

Normalization/Calibration for Coating Thickness Measurerents  Nonmalization

SIGMA (NF/FE)
SIGMA (DUPLEX)
{continued)

Flease noasmere netd

11.

i. 28,4 3=
1 Zrl RCERERAH

H phi = constant

TR N =,
fHopnaliration (o9
frieanee relines o

88,

vhi, -8 32 8 8

til phi = constant

The measurement mode
of the active application
appears on the display.

Measure on Base

Accept the
Measurements

Measurement on
Saturation

Accept the Normali-
zation Paramelers
into the Application

ArHiSaR-FeERAOIOGY-CFBLR— G trality. !nsﬂumen&a&ienwr@&a{amwd—l—é%m%ea—mwwaﬁ&aﬁt%eem—-—
Pane 7-B T e Operator's Manual FISCHERSGOPE® MMS®

Procedure 9

® Measure n times on the Base material.
{uncoated reference par)

Repeat placing the probe on the
reference part uniil the phi-value
(mean value) bacomes stable.

2" In general, about 5 - 10 measurernents are
sufficient,

® Press the softkey GL&iN

® Measure 1 times on the saturation
standard.
{reference part with saturation coating
thickness)

Repeat placing the probe on the
reference part until the mean phase
angle value (phi) becomes stable.

BZ° In general, about 5 - 10 measurements are
sidficient.

CON-
® Press the softkey .
End the normalization, save the
application together with the
normalization parameters.




Nomrafization/Calibration for Coating Thickness Measuremenis  Normalization Chapter 7: Nommalization/Calibration

¢} 7.1.1.3 Normalization for the Measuring Type

SIGMA (NI/FE) and SIGMA (CR/NF) éﬁg’ffféﬂ&%

Reqguired:
when setting up a new application and when properties of the speci-
men change, particilarly the geometric properties.

Required Materials:
- Base: uncoated reference material (bare product) corresponding to
the material and geormetric properties of the finished product.

@3 For measuring type SIGMA (NI/FE) do not vse the Base material (bare sub-
strate standard) supplied with the shipment - material properties different!!!

Prerequisites:

= For a previously set up application: The application that a new nor-
malization is to be performed for must be active and in measure-
ment mode.

» When seiting up a new application: New application is being sef up
(Menu Function 0).

I8 Please, ohserve the notes (58°) on page 7-4.

Procedure
Call Normalization .
;;;f;;;g:g;z%iy 5ot ® Press the % key of the keypad. g
@;ﬁiﬁiﬁ Y o Press the softkey .

Measure in Alr

® Place the probe in air and press the
softkey @

B A minimum probe to specimen distance
of 5 em €2 inches) is required.

Measure on Base _ .
® Measure n fimes on the Base material.

{uncoated reference part.)

il phi =¢constant

Repeat placing the probe on the
reference part until the mean phase
angle value (phi) becomes stable.

[55° In general, sbout § - 10 measurements are
sufficient,

&

I+

Artisan.technalogy Group.-.Quality Instrumentation.wsuarantead|(888)-88-SOURGCE |- wwiw-art

4
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Chapter 7. NormalizatioryCalibration

Nomalization/Calibration for Coating Thickness Measurernents  Nomnalization

SIGMA (NIFE)
SIGMA {Cr/NF)
{continued)

The measurement mode
of the active application
appears on the display.

SIGMA {NF/NC)
CU-SCOPE

Herselization

Bith diwe Probe in air.
rrass Solthey "BEY Ms'

Procedure

Accept the Normali-
zation Parameters
into the Application

CON-
® Press the softkey .
End the normalization, save the
application together with the
normalization parameters,

7.1.1.4 Normalization for the Measuring Type
SIGMA (NF/NC) and CU-SCOPE

Required:
when setting up a new application and when properties of the speci-
men change, particularly the geometric properties.

Required Materials:

- Saturation: Reference part made of the coating material having a
thickness at least equal to the depth of penetration of the probe used,
‘The depth of the penetration is mainly a function of the probe type
and probe frequency. As long as Copper coatings are to be meas-
ured, the "Cu" saturation standards supplied by Fischer may be used.

Prerequisites:

« For a previously set up application: The application that a new nor-
malization is to be performed for must be active and in measure-
ment mode.

+ When setting up a new application: New application is being set up
{Menu Function 0).

25" Please, observe the notes (1) on page 7-4,

Frocedure

Call Normalization

ZERO

... for a previously setu
f Y P e Press the I key of the keypad.

appHcation

... when setting up a new

application (menu fct. 0) @ Press the softkey WS

Axtisan-Techneoloayv-Groun-—Qualib-strumen
HSHF-1 HISHEGY Duarty-rRstd

Paga 7-18
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NonnaBzation/Calibration for Coating Thickness Measuremenis  Nomalization Chapier 7. Nomnallzaflor/Calibrafion

Ty SIGMA (NF/NG)
. Procedure CUSCORE
{continued)

Measure in Air

® DPlace the %robe in air and press the
softkey

I A minimum probe to specimen distance
of 5 cm (2 inches) is required.
|
Herrallzation {

Measure on . . Hossare reives o
Saturation ® Measure n timmes on the saturation

standard. _
(reference part with saturation coating thickness)

Repeat placing the probe on the
reference part until the mean phase
angle value {phi) becomes stable.

U7 In general, about 5 - 10 measurements are
sufficient

25" When using the CU-SCOPE measuring
type, hold the probe straight and
perpendicular to the board while inserting it

into the plated through hole.
Ac?ept the Normali- ® Press the softke gi?iﬁ The measuremant mode
zation Parameters Y : f the aci nati
i icali End th alization, save th of the active application
into the Application ¢ the norm & © appears on the display.
application together with the
normalization parameters.
Artisan Tm‘-hnnlngy Groub. Qllalify lnstrumentationuweGuakanteed : (Qog) 88-SOURCE : AARR- B S ar e
Omarators Manual FISGRERSCOPE® MMSE Page 7-11




Chapter 7: Nomnalization/Calibratior: _ Nommalizalior/Calibration for Coating Thickness Measurements  Normalization

7.1.1.5 Normalization for the Measuring Type ("
NICKELSCOPE® NICKELSCOPE®

Required:
when setting up a new application and when properties of the speci-
men change, particularly the geometric properties.

Required Materials:

- Saturation: Reference part made of the coating malerial having a
thickness at least equal to the depth of penetration of the probe used
{Nickel). The depth of the penefration is mainly a function of the
probe type and probe frequency. The Ni saturation standard inchuded
with the shipment can be used.

@$ The saturation standard used for the noxrmatization may oot consist of gev-
eral Ni sheets or feils. There is always an air gap between two foils/sheets that
causes demagnetization and influences the measurement,

Prerequisites:

» For a previously set up application: The application that a new nor-
malization s to be performed for must be active and in measure-
ment mode.

» When setting up a new application: New application is being set up
{Menu Function 0).

= Please, observe the notes (1) on page 7-4.

Procedure
1 255 )
Harrn) dxel dan . .
Pigape neasure wrtines o Nint Call Normalization
0. 00 ... for a previously set o ZERO ¢ the kevpad
L3 N & #n F g 4 . " ™
TR up application Press the MMM key of the keypa
~ when setting up a new
&W R application (fet. 0) ® Press the softkey WESE |
l Wmi Measure on Niw * M ] N curai
oy (Saturation) easure n times on Niee (saturation).

untit xn = constant .
Repeat placing the probe on the

reference part until the Xn-value
{mean value) becomes stable.

IE Tn geperal, about 5 - 1) measurements are

sufficient,
The measurement mode Accept the Normali- CON-
of the active application ® !
] zation Parameters Press the softkey G35 .
appears on the display, L
into the Application End the normalization, save the

application together with the
normalization parameters.

.....
S

>
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Nomailzation/Calipration for Goaling Thickness Measurements Gonrective Calibration

Chapter 7; Notmalization/Calibraiion

7.1.2 Corrective Calibration

A corrective calibration becomes necessary whenever the deviations
between nominal and actual, caused by changes in the properties of
the specimen, cannot be compensated for by normalization.

The corrective calibration more precisely adapts the master charac-
teristic to the specimen (application). It not only makes adjustments to
the zero point (Base) and/or = value (saturation), but also to at least
one known standards value. Thus, physical property changes of the
specimen can be compensated for in addition to geometric changes.

The known standards value is taken from a coated reference part with
a known coating thickness. With some measuring types (e.g., PER-

MASCOPE®) the coating material does not influence the measure-

ment. In such cases, the coating is usnally simulated by a calibration
foil (for the corrective calibration). This foil is placed on the bare sub-
strate {Base). For measuring types where the coating cannot be simu-
lated by a foil, the reference parts (= calibration standards) must be
made with a defined coating thickness. Materials and geometric
shapes of the calibration standards must correspond to the ones of the
specimen to be measured (e.g., a part taken from the production).

It is imperative that the corrective calibration is performed with at least
one standard. Depending on the application, a second standard can be
used to make adjustments. A corrective calibration with two standards
(2-point calibration) is advisable with the measuring types SIGMA (...)
and NICKELSCOPE® because your specimen will most likely exhibit
different material properties (permeability, electrical conductivity, etc.)
than those considered during the factory master calibration, Using the
2-point calibration with measuring types PERMASCOPE®,
ISOSCOPE® and DUALSCOPE® allows for adaption of the master
calibration data to extrome measurement conditions (e. g., highly
curved specimen, very small areas, measure near edges, etc.).

A 2-point calibration, therefore, covers a wider adjustment range with-
out the need to perform a new master calibration itself. Other applica-
tions using the same probe are not affected by a corrective calibration.
A new master calibration affects all applications for the specific probe.

The calibration standards and foils used must be within the appropri-
ate normalized countrate (probe signal) interval. The normalize coun-
trate represents the probe signal change from bare substrate material
(Xn =0) to coating material saturation thickness (Xn = 1).
Calibration standards: 0.02 £ Xngungard £ 0.95

Calibration foils: 0.1 € Xnp,; < 0.7. When using two calibration foils,
the difference between the two foil thicknesses must be AXngy < 0.1,
See Chapter 6, Section "18 Display Mode/Measurement Trigger”,

page 6-70 for information on measurernents of Xn values (normal-
ized countrate),

Calibration Standards/
Calibration Foils

Calibration with t or 2
Standards

intervals

Artisan. Technelogy Group -.Quality.lostrumentation, w..Guaranteed. | (888).88-SOLRCEwwiw-artisantg-com

Omaraterde Manial FIRCMMRSODPED MMSE
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Chapter 7: Normalization/Calibration

Normafization/Calibration for Coating Thickness Measurements  Corrective Calibration

EZ The corrective calibration with the calibration foil included with the probe of-
fers the best measurement accuracy for the entire measurement range of the
probe, To increase the accuracy in 2 namrow thickness range, a foil with a thick-
ness covered by this range can be wsed. However, this usnally reduces the acca-
racy outside this range when compared to the comrective calibration performed
with the supplied calibration foil.

The corrective calibration applies only to the active application. The
calibrations (normalization and corrective calibration) of other applica-
tions will not be affected. Exception: When the Linking Mode is ac-
tive, the corrective calibration function affects all applications which
have been set up for the same measuring type and with the same
{equal) probe as the active application.

=l See also Seetion 37 Linking of application’, page 6-100.

CAL
BZ” If a corrective calibration (W) is to be performed for an already existing
applcation, the measurement mode of the desired applicafion must be se-
lected (active)},

I35 Previous measuremnent data of an application remain even after a corrective
calibration. A new block will always stare after a corrective calibration.

B The corrective calibration of an application is copied together with the applica-
tion.

U The continuously calenlated mean value is always displayed during the comec-
tive calibration. Continue to perform single measureinents until the changes of
the mean values are within the desired accuracy, With rough surfaces, this can
require many individual measurements.

I£ there are no other specifications the following may be used as a guideline:
for n = 10 measurements

smooth surface: s 0.3 pm (12 mils)

rough surface: s = 0.7 to 1 ym (28 10 40 mils)

IE° Always check the corrective calibration with a reference measurement.
g} See Chapter 6, Section "Reference Measurement”, Page 6-34,

155" The purpose of the Base material included with the probe shipment is to
check the instrument functions only. Do net use this part for the corrective cali-
bration becarse the material properties of the base material and your product
materiai are always different!

I5” The probe shipment inchudes suitable sataration standards and calibration
foils for the corrective calibration.

2" The production of werking calibration standards see Chapter 8, page 8-1.

BEL
B35 Use softkey 28 in the corrective calibration to delete the corrective calibra-
tion of the active application or of the linked applications, Possible only before
or while measuring on the base respectively on the saturation.

BR’ Dual probe: When corrective calibrating an application created with a dual
probe and the parameter setting “both methods” in menn fuaction 36, the cor-
rective calibration will be performed only for one test method at first, Addi-
tional the corrective calibration also has to be performed for the other test
method (zoro function, %ﬂ). s0 that the coating thickness can be measured cor-
rectly with both test methods.




Normsaization/Gatibration for Coating Thickness Measuremsnis  Corrective Calibration

Lhapter 70 Nomalization/Calibradion

The corrective calibration procedures differ depending on the measur-
ing type and the coating/substrate combination.

Measuring Type COating!‘substratel Frobe Description
Material (Example) | & Page
PERMASCOPE® NC, NF/ Fe EGABL.3 7-17
ISOSCOPE® NC/NF ETA33 7-17
DUALSCOPE® NC/NF and ED1O 117
NE/Fe
SIGMA (NF/EE) NF/Fe ESD1 7-19
SIGMA (DUPLEX) [NC/NF/Fe ESG2 7-22
SIGMA. (CR/NF) Cr/NF ESC1 7-26
SIGMA (NI/FE) Ni/Fe ESD1 7-26
SIGMA (NF/NC) NF/NC ESC1 7-28
CU-SCOPE Cu/NC ESLOBA 7-28
NICKELSCOPE® Ni/NF, NC EN3 7-31

NC: electrically non-conductive and non-ferromagnetic materials.
NF: non-ferromagnetic = non-magnetizable, ¢lectrically conductive
material

Fe, FE: magnetizable material of steel or iron

Ni, NI nickel

Cu, CU: copper

Cr, CR; chrome

The different corrective calibration methods are described on the fol-
lowing pages. The measuring type used for the active application is al-
ways displayed in the upper left corner of the MMS® screen (see Fig-

ure fo the right).

Measuring type of the
Active Application

Fest aret
PE/E
HikHos 3
TRt 52%.1
g i 2.l
Hor &

Are] ZINUMERIC  [M.tc

Astican. Tachoaoloon:
teath-t

Groun o 1
Coerators Manual FISCHERSCOPES MMS®

i lact ot o toad L /OOON OO IR Wy :
Hty-riStromehtatorrr-StararCCtT (oo o oo+ SUURT ETWww artsaritg. Corm pag& 7 15




Chagter 7: Normalization/Calibration Normwalization/Calibration for Coating Thiciness Measurements  Corrective Calibration

7.1.2,1 Corrective Calibration for Measuring Types ()
PERMASCOPE® PERMASCOPE®, ISOSCOPE® and DUAL-
DUALSCOPE® SCOPE®

Required:

when after a normalization the measurement data of a reference meas-
urement are not acceptable.

Required Materials: "‘
- Base: uncoated reference material (bare product) corresponding to
the material and geometric properties of the finished product.

@3 For measuring type PERMASCOPE® do not use the Base material (bare sub-
sirate standard) supplied with the shipment - material properties different!t!

- Calibrafion foil: Plastic foil of known thickness supplied with the

probe, or a plastic foil having a thickness within the coating thick- .
ness range to be measured. ix}
Prerequisites:

+ The application that a corrective calibration is to be performed for
must be active and in measurement mode.

35 Please, observe the notes (s¥) on page 7-15,

Procedure

Corpett ive sal et on
Pleaze measir¢ R-Limed on BRIE @

5 CAL
0. 00 Call the Corrective )
I s Calibration o Press the WM key of the keypad.
Measure on Base s Measure n times on the Base material.
(Uncoated reference part).
Repeat placing the probe on the refer-
ence part until the th-value (mean
value) becomes stable.
until th = constant U&7 In general, about 10 measurements are suffi-
cient.
- CON-
i(;&:::gt the Measure o Press the softkey Bildid to save the cor-

rection value for the zero point charac-
teristic and to advance to the next step
of the calibration.

Pate 7-16 R e e rators Manuat EISOHE

LOPE® MME®
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Chagter 7. Nomnalizalion/Galibiation

Measure ona
Standard 1

Displayed Thickness
Differs From Nominal
Thickness of Stand-
ard

Measure on the Cali-
bration Foil

Accept the Calibra-
tion Parameters for
Standard

Accept the Correc-
tive Calibration Pa-
rameters into the Ap-

plication

Procedure

The displayed thickness value can be
changed if it does not correspond to the
nominal thickness of the standard.

ENTER
e Press the softkey , use the key-
pad to enter the nominal thickpess and
confirm the entry with the softkey

FIRiV I

¢ Place the calibration foil on the un-
coated reference part {Base).

e Measure n times on the foil,
Repeat placing the probe on the cali-
bration foil until the th-value (mean
value) becomes stable.

B In general, about 5 - 10 measurements are suffi-
cient.

CON-
o Press the softkey GiiE to save the cali-

bration parameters for the standard
and 10 advance to the next step of the
calibration.
5" After measurement on a second standard:
end the corrective calibration, save the appli-
cation with the cormrective calibration parame-

ters, switch to the measurement mode of the
active application.

¥ so desired, a second standard can be
used to adapt the calibration data to the
measurement application. Repeat the pro-
cedure described under "Measure on a
Standard 1". Otherwise go to the follow-
ing procedure siep.

CON-
e Press the softkey .
End the corrective calibration, save the
application together with the correc~
tive calibration parameters.

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
{continued}

Foil until th = constant

The measurement mode
of the active application
appears on the dispiay.

Artisan Technology Group.-.Quality.lnstiumentation
1

Dnersteore Manual FISCHERSCOPEY MMS®

Guaranteed.l (QQQ) 88.SOURCE I MAAA
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artisanic-com
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Chapter 7. Normalization/Calibration

Nompalization/Calibration for Coating Thickness Measurements Corrective Calibration

SIGMA (NF/FE)

7.1.2.2 Corrective Calibration for the Measuring
Type SIGMA (NF/FE)

Required;
when after 2 normalization the measurement data of a reference meas-
wrement are not acceptable.

Reguired Materials:
- Base: uncoated reference material (bare product) corresponding to
the material and geometric properties of the finished product.

‘fg Do mot use the Base material (bare substrate standard) sapplied with the ship-
ment - material properties different!!!

- Saturation: Reference part made of the coating material having a
thickness at least equal to the depth of penetration of the probe used.
The depth of the penetration is mainly a function of the probe type
and probe frequency. As long as Copper or Zinc coatings are to be
measured, the "Cu" and "Zn" saturation standards supplied by Fis-
cher may be used.

- Calibration standard (made from actual production part): A reference
part with known coating thickness in the range of the coated parts to
be measured and which corresponds to the substrate and coating ma-
terial of the parts to be measured, In many cases this reference part
will be identical to the parts to be measured. :

B Please refer to Section "The Production of Working Calibration
Standards” on page 8-1.

Prerequisites:

¢ The application that a corrective calibration is to be performed for
must be active and in measurement mode.

US5° Please, observe the notes (5=°) on page 7-15.

Artisan Technology Group.~.Quality. lnstiumentation....Guatanteed | (838) 83-SQLRCE.-|wmama. .arisanta-com
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Nommafization/Calibration for Goating Thickness Measuraments  Conractive Calibration

Chapler 7: Nomalization/Calibration

Cail the Corrective
Calibration

Measure in Air

Measure on Base

Accept the Measure-
ments

Measure on
Saturation

Accept the Measure-
menis

Measure on
Standard 1

Displayed Thickness
Differs From Nominal
Thickness of Stand-
ard

Procedure

CAL
o Press the WM key of the keypad.

e Place the probe in air and press the

GET
softkey .

I A minimum probe to specimen distance of 3
o (2 inches) is regaired.

o Measure n times on the Base material.
{Uncoated reference pare).
Repeat placing the probe on the refer-
ence part until the phi-value (mean”
value) becomes stable,

5 n general, abowt 5 - 10 measurements are suffi-
cient.

CON-
» Press the softkey W& to save the cor-
rection value for the zero point and to
advance to the next step of the calibra-

tion.

e Measure n times on the saturation
standard.
{Reference part with saturation thickness).
Repeat placing the probe on the refer-
ence part until the mean phase angle
value (phi) becomes stable.

E&™ In general, about 5 - 10 measurements are suffi-
cient,

CON-
e Press the softkey LS to save the cor-

rection value for the saturation point
and to advance to the next step of the
calibration.

The displayed thickness value can be
changed if it does not correspond to the
nominal thickness of the standard.

ENTER
e Press the softkey WiEB use the keypad

10 enter the nominal thickness and con-

CON-
firm the entry with the softkey .

SIGMA (NFIFE)
{continued)

Hortalization

With the Probe in airs
srens Softkey "EET Rz’

Berd 20EM1 2HFE  [Hoiet: 2

T erarerrarrrerert

B
Hernalizet fon 4
Please muasre nLie

76. 1

hilel THu T & 10,41
~ until phi = constant

uritif phi = constant

Artisan Technology.Group-Quality.lnstiumentation—-

Onarstors Manus SISCHERSCOPEY MMS®

Guarantaadd /QQQ) [e]e] Cf\UDf‘E
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=y vy vyt SartgTCconT
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Chapier ¥: Nomalization/Calibration

MNoermalization/Calibration for Coating Thickness Measuraments Gorrective Calibration

SIGMA (NF/FE)
{continued)

untll xn = constant

The measurement mode
of the active application
appears on the display.

Page 7-20

Measure on the Cali-
bration Standard

Accept the Measure-
ment on Standard

iMeasureon :
Standard 2 !

L}
L}
1
L

Accept the Correc-
tive Calibration Pa-
ramelers into the Ap-
plication

Procedure

» Measure n times on the calibration
standard.
Repeat placing the probe on the refer-
ence part until the Xn-value (mean
value) becomes stable.

B35 In general, about 5 - 10 measurements are
sufficient.

CON-
» Press the softkey Gl to save the cali-

bration parameters for the standard
and to advance to the next step of the
calibration.
I35 After meastrement on a second standard:
end the corrective calibration, save the appli-
cation with the corrective calibration parame-

ters, switch 1o the measurement mode of the
active application.

¥ so desired, a second standard can be
used to adapt the calibration data to the
measurement application. Repeat the pro-
cedure described under "Measure on
Standard 1". Otherwise go to the follow-
ing procedure step.

o Press the softkey R |
End the corrective calibration, save the
application together with the correc-
tive calibration parameters.

" Opsrators Manual FISCHERSCGOPE® MMS®
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LJ  7.1.2.3 Corrective Calibration for the Measuring
| Type SIGMA (DUPLEX) SIGMA (DUPLEX)

Required:
when after a normalization the measurement data of a reference meas-
urement are not acceptable.

Required Materials:
- Base: uncoated reference material (bare product) corresponding to
the material and geometric properties of the finished product.

@ Do met use the Base material (bare substrate standard) supplied with the ship-
ment - material properties different!!!

- Saturation: Reference part made of the coating material having a
thickness at Jeast equal to the depth of penetration of the probe used.
The depth of the penetration is mainly a function of the probe type
and probe frequency. As long as Zinc coatings are to be measured,
The "Zn" saturation standard supplied by Fischer may be used.

~ Calibration foil: Plastic foil of known thickness supplied with the
probe, or a plastic foil having a thickness within the coating thick-
ness range to be measured.

- Calibration standard (made from actual production part): A reference
part with known coating thickness in the range of the coated parts to
be measured and which corresponds to the substrate and coating ma-
terial of the parts to be measured. In many cases this reference part
will be identical to the parts to be measured.

) Please refer to Section "The Production of Working Calibration

Standards” on page 8-1.

B35 The duplex probe combines two measuring systems. This probe can be used to
measure the thicknesses of two coatings, e.g., paint over zinc on steel sub-
strate; both coating thicknesses will be measured and displayed simultaneously.

Prerequisites:
s The application that a corrective calibration is to be performed for
must be active and in measurement mode.

D& Please, observe the notes (i) on page 7-15.

Artisan, Technology Group...Quality lostrumentatiof....Glaranteed. | (888).88-SQURCE. .}y artisantg-eom
et ime el S RIGCOR P AR08 Page 7-21
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Normalization/Calibrafion for Coating Thickness Measurements  Correclive Calibration

SIGMA (DUPLEX)
{continued)

Hernad fzatfon

Pr in_al
s edue i

Arrl ZILAUERERCZH BEAots

TR A e W,

e, CE, Bt B2 3
Viwal fen <
Flease measied =i

l 13. O

phi.z f2.8% ¢t .4
AFpl 2 ACUUER-EN gF

untit phi =~ constant

until phi = constant

Page 7-22

Call the Corrective-
Calibration

Measure in Air

Measure on Base

Accept the
Measurements

Measure on

Saturation

Accept the
Measurements

Procedure

CAL
o Press the WM key of the keypad.

e Place the Em‘ne in air and press the

softkey

B2 A minimum probe to specimen distance
of 5 cma (2 inches) Is required.

e Measure n times on the Base material.
{Uncoated reference part).
Repeat placing the probe on the refer-
ence part untd the phi-value (mean
value) becomes stable,

B> In general, about § - 10 measurements are
sufficient.

CON~
e Press the softkey W3 fo save the cor-

rection value for the zero point meas-
uwrement and to advance to the next
step of the calibration.

e Mgasure n times on the saturation
standard.
(Reference part with saturation coating thick-
ness, ro paint or NC coatings).
Repeat placing the probe on the refer-
ence part until the mean phase angle
value (phi) becomes stable.

L2 In general, about 10 measurements are suffi-
cient.

CON-
e Press the softkey BEHE to save the cor-

rection value for the saturation point
and to advance to the next step of the
calibration.

FISGHERSCOPE® MMS®
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Chapler 7; Normatization/Calibration

Measure on the
Standard 1

Foil/Base Material

Displayed Thickness
Differs From Nominal
Thickness of Stand-
ard

Measure on
Catlibration Foil

Accept the Measure-
ment on Standard

Accept the
Measurements

Measure on Calibra-~
tion Standard 1

NF/Base Material

Procedure

The displayed thickness value can be
changed if it does not correspond o the
nominal thickness of the standard.

ENTER
e Press the softkey , use the key-
pad to enter the nominal thickness of
the foil and confirm the entry with the

softkey (133 |

o Place the calibration foil on the un-
coated substrate material (Base).

& Meagsure n times on the calibration foil.
Repeat placing the probe on the cali-
bration foil until the Xn-value (mean
vaiue) becomes stable.

I35™ 1n general, about 5 - 10 measurements are
sufficient

M«

o Press the softkey g%‘v’f to save the cali-
bration parameters for the paint/sub-
strate combination and to advance to
the next step of the calibration.

If so desired, a second standard (foil) can
be used to adapt the calibration data to
the measurement application. Repeat the
procedure described under "Measure on
Standard 1 Foil/Base Material”. Other-
wise go to the foiiew’gd%mce{iurc step.

e Press the softkey to advance to
the next step of the calibration.

e Measure n times on the calibration
standard. (NF-coated reference part without
paing}.

Repeat placing the probe on the stand-
ard until the Xn-value (mean value) be-
comes stable,

U5 In general, about § - 10 measurements are
sufficient.

$35° The magnetic induction syster of the duplex probe is used to calibrate the
eddy current measuring system. Consequently, nominal thicknesses for the cali-
bration standard used are not required in this second part of the corrective cali-

bration.

Artisan Technoloay Group.- Quality.Jnsicumentation

SIGMA (DUPLEX)
{continued)

Calibration of the duplex

probe magnetic Induc-
tion system (MAGNA)

TR L 2
Cortective calibeaki

Sangtord 10 [7F

1 =FHRE

Calibration of the duplex
probe eddy cumreni sys-
tern (PHASE)

2 i O | S s

Corpecd jwe cali
iise onlyx HW-Fe wi
CTosting Trickress t

undit xn = constant

Guaranteed ! (SZRQ) 88-SQURCE I WAA-aFtiSanta

e T PP I e Toat gy W fvmtm Lt et Vi s | ¥ i
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Nornalization/Calibration for Coafing Thickness Measurements  Corrective Calibration

SIGMA (DUPLEX)
{continued)

The measurement mode
of the active application
appears on the display.

Arfisan Technology Group - Quality Instrumentation.

Accept the Measure-
ment on Standard

iMeasure on
:Standard 2

L Y

Accept the Correc-
tive Calibration Pa-
rameters into the Ap-

plication

Procedure

CON-
o Press the softkey WESM to save the cali-

bration parameters for the NF/sub-
strate combination and to advance to
the next siep of the calibration.
38 After measurement on 2 second standard:
end the comective calibration, save the appli-
cation with the corrective calibration parame-

ters, switch to the measurement mode of the
active application.

I so desired, a second standard (NF/Base
Material) can be used to adapt the calibra-
tion data to the measurement application.
Repeat the procedure described under
"Measure on Calibration Standard 1
NF/Base Material", Otherwise go to the
following procedure step.

o DPress the softkey Wb .
End the corrective calibration, save the
application together with the correc-
tive calibration paramneters.

Guaranteed 1 (888).88-SQIUIRCE. L \wismatartisarte-6om
T + +

Prevpam F 04
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Normalzation/Calibration for Coating Thickness Measurements  Corrective Calibration Chapter 7: Nomalization/Calibration

£
s

7.1.2.4 Corrective Calibration for the Measuring

Type SIGMA (NI/FE) and SIGMA (CR/NF) ;gﬁ?ﬁ:{g‘ggﬁ%

Required:
when after a normalization measurements on a reference part or stand-
ard are not acceptable.

Required Materials:
- Base: uncoated reference material (bare product) corresponding to
the material and geometric properties of the finished product.

@3 Do not use the Base material (bare substrate standard) supphied with the ship-
ment - material properties different!!! '

- Calibration standard (made from actual production part): A reference
part with known coating thickness in the range of the coated parts to
be measured and which corresponds to the substrate and coafing ma-
terial of the parts to be measured. In many cases this reference part
will be identical to the parts to be measured.

2l Please refer to Section "The Production of Working Calibration

Standards" on page 8-1.

Prerequisites:

» The application that a corrective calibration is to be performed for
must be active and in measurement mode.

BE™ Please, ohserve the notes (1) on page 7-15.

Et W A =)

Procedure

Harnaiizeldon

¥ CAL Hith thwe Probe in sl
g:;:bcr g{;::twe o Press the MMM key of the keypad. Freds Sorl T 2t

Bred BEEMD HICFE IR Eod!

Measure in Air e Place probe in air and press the soft-

key REEE .

Measure on Base e Measure n times on the Base material. gﬁ%ﬁmﬁ"
{Uncoated reference part). B
Repeat placing the probe on the refer-
ence part until the mean phase angle
value (phi) becomes stable.

undk phi ~ constant
B2 In general, about 5 - 10 measurements are P

sufficient,

CON-
Q:;iigt the Measure- e Press the softkey &Ml to save the cor-

rective value for the zero point and to
advance to the next step of the calibra-
fion.

Artisan.Technology Group. -.Quality.lnstrumentation....cuaranteed {888} 88-SQWRCE-|-winw-art

Oinerators Mapust FISCHERSOOER? MIUS® Fage 7-25



Chapter 7: Normatization/Calibrafion Normalization/Calibration for Coaling Thickness Measurements  Comeclive Calibration

Sy
Procedure )
SIGMA (NIFE) Measure on
SIGMA (CR/NF) Standard 1
{continued)

Displayed Thickness The displayed thickness value can be
Differs From Nominal changed if it does not correspond to the
Thickness of Stand-  nominal thickness of the standard.

ard

e Press the softkey BAIN® |, use the key-
pad to enter the nominal thickness of
the standard and confirmn the entry

CON-
with the softkey .

B Measure on Calibra- ¢ Measure n times on the calibration

Loreegt fve tall

tion Standard standard (Coated reference part).
Repeat placing the probe on the refer-
ence part until the Xn-value (mean
l value) becomes stable.

untit xn = constant B In general, about 5- 10 measurements are
safficient.

Accept t o -
meni%nhseiaﬁza;zm' o Press the softkey Wlu¥ to save the cali-

bration parameters for the standard
and o advance to the next step of the
calibration.

U After measurement on a second standard:
end the corrective calibration, save the appli-
cation with the corrective calibration parame-
ters, switch to the measurement mode of the
active application.

'Measure on ' 1f so desired, a second standard can be

:Standard 2 : used to adapt the calibration data to the

S m oo ' measurement application. Repeat the pro-

cedure described under "Measure on

Standard 1", Otherwise go to the follow-

ing procedure step.

The measuremeni mode Accept the Correc-
of the active application : .
. tive Calibration Pa-
appears on the display. "
o Py rameters into the Ap-
plication

CON-
e Press the softkey .
End the corrective calibration, save the
application together with the correc-
tive calibration parameters.

Artisan. Technolooy Group.-Quakbslastrimentation—Guatanteed l /QQQ\ 88-SOURCE | AAAAAA
= rs T > T
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Normalization/Calibration for Coating Thickness Méasurements  Correclive Calibration

Chapler 7: Nommalization/Calibration

7.1.2.5 Corrective Calibration for the Measuring
Type SIGMA (NF/NC) and CU-SCOPE

Required:
when after a normalization measurements on a reference part or stand-
ard are not acceptable.

Required Materials:

- Saturation: Reference part made of the coating material having a
thickness at least equal to the depth of penetration of the probe used.
The depth of the penetration is mainly a function of the probe type
and probe frequency. As long as Copper and Zinc coatings are to be
measured, the "Cu" and "Zn" saturation standards supplied by Fis-
cher may be used.

- Calibration standard (made from actual production part): A reference
part with known coating thickness in the range of the coated parts to
be measured and which corresponds to the substrate and coating ma-
terial of the parts to be measured. In many cases this reference part
will be identical to the parts to be measured.

Please refer to Section "The Production of Working Calibration
Standards” on page 8-1.

25" Measuring type CU-SCOPE:

See Chapter 8, Section "Measurement of the Cu Coating Thickness of
Plated PC-Board Through Holes", page 8-2 for more detailed explanation re-
garding production of calibration standards.

- Fhe corrective calibration uses the coating thickness entered in meny fanc-
tion 20.

. & corrective calibration vsing the Fischer calibration standard beard applies
to the specified board thickness +10 % and a hole diameter range of 0.9 to
1.2 mm (36 to 48 mils).

- Hold the probe tip straight and perpendicalar to the board while insert-
ing it into the plated through holes - do not place it on the board surface be-
cause this resulis error readings.

Prerequisites:

o The application that a corrective calibration is to be performed for
st be active and in measurement mode.

35 Please, observe the notes (i) on page 7-15.

Procedure

CAL
2:2;?-::;::ﬁve o Press the Ml key of the keypad.

Measure in Air o Place g robe in air and press the soft-
key .

BIGMA (NF/NC)
CU-SCOPE

Hgrmaltzation

UEth 1ke Prabe 1 wir
pesy Sofiiey HET RKs

[T -, T

Artisan Technolagy.Group~Qualibriastrumantation- G

Oparators Manust FISCHERSCORED MMS®

"
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Chagpter 7: Nomnalization/Calibration

Normalization/Cafibration for Coating Thickness Measurements Cotreclive Calibration

SIGMA (NF/NC)
CU-SCOPE
{continued)

-
I O e SN

Sornalfzation (363
fhuafure wrlines on §

l | 79. 9

z 75,98 & 13,2
Y 2 TR i

until phi = constant

Corretd jve cali

il phi = constant

Measure on
Saturation

Accept the Measure-
ments

Measure on
Standard 1

Displayed Thickness
Differs From Nominal
Thickness of Stand-
ard

Measure on Calibra-
tion Standard

Accept the Measure-
ment on Standard

Artisan. Technologav.GLouk. Qualih: Instrumentation
gy k Y fobeees

Procedure

s Measure n times on the saturation
standard.
(Reference part with saturation coating thick-
ness).
Repeat placing the probe on the refer-
ence part until the mean phase angle
value {phi) becomes stable.

BE" In general, about 5 - 10 measurements are
sufficient.

CON-
o Press the softkey Wil to save the cor-

rection value for the saturation point
and to advance to the next step of the
calibration.

The displayed thickness value can be
changed if it does not correspond to the
nominal thickness of the standard.

ENTER
e Press the softkey , use the key-
pad to enter the nominal thickness of
the standard and confirm the entry

CON-
with the softkey .

e Maeasure n times on the calibration
standard (Coated reference part}.
Repeat placing the probe on the refer-
ence part until the mean phase angle
value (phi) becomes stable.

55 In general, about 5- 10 measurements are
sufficient.

N-

e Press the softkey EE%M to save the cali-
bration parameters for the standard
and to advance to the next step of the
calibration.

I After measurement on a second standard:
end the corrective calibration, save the appli-
cation with the corrective calibration parame-
ters, switch to the measurement mode of the
active application.

Fang f-=F8

Guarantead-
Hakate e

20 COl RO
OO IWIIT Lt

Operators Manual
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Normalizafion/Calibzation for Coating Thickness Measuraments  Gorreciive Calibration Chapter 7: Normalizaion/Calibration

Procedure
‘Measure on ; If so desired, a second standard can be SIGMA (NFNC)
:Standard 2 ! used to adapt the calibration data to the ?{gﬁﬁg;f
Semmes s o ' measurement application. Repeat the pro-

cedure described under "Measure on

Standard 1. Otherwise go to the follow-

ing procedure step.

_ CON-

@ccepi jha t’:.‘orrec- o Press the softkey ' The measurement mode
tive Calibration Pa- End the corrective calibration, save the of the active application
rameters into the Ap- application together with the f;orrec— appears on the dieplay.
plication PP B

tive calibration parameters.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888).88:SOURCE.Lwww artisantg-com:
e b ol B A emrms read B[O TR PNV B ACHE Page 7-28




Chapter 7: Nomalization/Calibration

Normalization/Calibration for Coating Thickness Measurements Correciive Callbration

NICKELSCOPE®

TR bl o,
Corractive salibration
Please measure teliees on Hisd

;0. 00

I 6.8 £ BB ni B
fepl 20EX MICKEL M. totr

“Corrent ive mall
Pleas maasare ntir

untit xn = constant

Pate 7-30

7.1.2.6 Corrective Calibration for the Measuring
Type NICKELSCOPE®
(Does not apply to Ni/Fef)

Required:
when after a normalization measurements on a reference part or stand-
ard are not acceptable.

Required Materials:

- Saturation: Reference part made of the coating material having a
thickness at Ieast equal to the depth of penetration of the probe used
(Nickel). The depth of the penetration is mainly 2 function of the
probe type and probe frequency. The coating material must corre-
spond to the one of the NF coating of the finished product. The Ni
saturation standard included with the shipment can be used.

?5 The saturation standard used for the corrective calibration may not eon-
sist of several Ni sheets or foils, There is always an air gap between two
foils/sheets that causes demagnetization and influences the measurement.

~ Calibration standard (made from actual production part): A reference
part with known coating thickness in the range of the coated parts to
be measured and which corresponds to the substrate and coating ma-
terial of the parts to be measured. In many cases this reference part
will be identical fo the parts to be measured.
& Please refer to Section "The Production of Working Calibration
Standards" on page 8-1.

Prerequisites:

» The application that a corrective calibration is to be performed for
must be active and in measurement mode.

B> Please, observe the notes (1) on page 7-13.

Procedure

Call the Corrective

CAL
calibration e Press the IR key of the keypad.

e Measure n times on the saturation
standard.

Measure on Niw

{Saturation)

(reference part with saturation coating thick-
ness)

Repeat placing the probe on the refer-
ence part until the Xn-value (mean
value) becomes stable,

IE In general, about 5 - 10 measurements are
sufficient.

ERGOOPE® MMS®

Ogerat

ol FISCH

S
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Nommalizatiop/Calibration for Coating Thickness Measurements  Corrective Galibration Chapter 7; Normalization/Calibration

Procedure

NICKELSCOPE®

(continued)

Accept the Measure- CON.
i e Press the softkey Buiid to save the cor-

ments . . .
rection value for the saturation point
and to advance to the next step of the
calibration.

Measure on

Standard 1

Displayed Thickness  The displayed thickness value can be
Differs From Nominal changed if it does not correspond fo the
Thickness of Stand-  nominal thickness of the standard.

ard '

-
e Press the softkey &EB, use the key-
pad to enter the nominal thickness of
the standard and confirm the entry

CON-
with the softkey .

o =

Measure on Calibra- « Measure n times on the calibration LGB
tion Standard standard., (Ni-coated reference part). Standarg 1+ [~%
Ni/Substrate Repeat placing the probe on the refer- l

ence part until the th-value (mean
value) becomes stable.

BZ° In general, about 5 - 10 measurements are
sufficient,

until th = constant

N CON-
Q‘;‘;I?:Jtr: %ﬁaﬂfiaa?'gre o Press the softkey Glilb to save the cali-

bration parameters for the standard
and to advance to the next step of the
calibration.

B35 After measurement on a second standard:
end the corrective calibration, save the appli-
cation with the corrective calibration parame-
ters, switch to the measurement mode of the
active application,

i If so desired, a second standard can be
:Standard 2 + used to adapt the calibration data to the
R o ' measarement application. Repeat the pro-
cedure described under "Measure on
Standard 17, Otherwise go to the follow-
ing procedurce step.

Accept the Correc- CON- The measurement mode

tive &ubmﬁon Pa- o Press the softkey . of the active application

rameters into the Ap- End the corrective calibration, save the appears on the dispiay.
application together with the correc-

lication ; N
P tive calibration parameters.

Ouerators Mantal FISCHERSGOPE® Page 7-31
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7.1.3 Calibration on Coating )
PERMASCOPE® For the Measuring Type PERMASCOPE®
DUALSCOPE® NF/Fe and DUALSCOPE® NF/Fe
Reguired:

The calibration on coating should be performed only if there 1s no pos-
sibility of obtainting an uncoated specimen. Only minor geometric de-
viations can be corrected with this calibration method.

Required Materials:

- a coated reference part with the same material properties that were
present when the master calibration was established!

- a calibration foil = 15 pwm { = 0.6 mils), see also page 7-15.

Prerequisites:
s Only for applications that were set up with the PERMASCOPE® or
DUALSCOPE® NF/Fe measuring type.

o The calibration must be adapted to the substrate material, that is,
material properties such as permeability of the standards used to
perform the master calibration may be different to the material prop-
erties of the coated specimen to be measured.

» The coating thickness to be measured and used to calibrate must be
in the lower 25 % of the probe range.

e The application that a calibration on coating is to be performed for
must be active and in measurement mode.

B3 Please, observe the notes on page 7-15.

Description of the menu function 14 see Chapter 6, page 6-64.

A e Procedure
$lease npasure i liscs oy coating:
0. 00 s Cail the Calibration o Use the keypad to enter function
on Coating Function number 14.
MENU

e Press the MM key.

ol AL i
Cai:hratim [
Bloase mpapre n tin

Measure on Coating | e Measure n times on the coated refer-
ence part.
Repeat placing the probe on the refer-
ence part unti! the th-value(mean

uniil th = constant value) becomes stable.
55" In general, about 5 - 10 measurements are
sufficient.
Artisan.Technology Groun. - Quality.lnsttumentation. ... Glatanteed | (388).88-SQURCE. Liman artisantg-com
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Normalization/Calibration for Costing Thickness Measuremenis  Calibration on Cesaling Chapier 7: Nomalization/Calibration

i_} Procedure
Accept the Measure- CON- . MA ®
‘ mentz o Press the softkey G to save the cali- Du’fffscoﬁ?@s%
bration parameters for the standard {continued)
and to advance o the next step of the
calibration.

Measure on Standard
Displayed Thickness  The displayed thickness value can be

Differs From Nominal changed if it does not correspond to the
Thickness of Stand- nominal thickness of the standard (foil).
ard (foil)

R T ER
s Press the softkey , use the key-
pad 1o enter the nominal thickness of
the standard and confirm the entry

CON.
with the softkey .

Measure on Calibra- o Place the calibration foil on the coated =
tion Foil reference part. Standard ¢
o Measure n times on the calibration foil. m“ga
Repeat placing the probe on the cali- l - &2
bration foil until the th-value (mecan el AR B 1 1k
value) becomes stable. v bl |intil T constant
U5 In general, about 5 - 10 measurements are suffi- -
cient,
- CON-
e sttt | + et oty B
the Application End the .caiabratwn on coating, save The measurement mode
the application together with the new of the active appiication
calibration parameters. appoars on the display.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888).88-SQURGE | ww.artisantg com...
bk RN S L Py s B R e Rl Page 7-33
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Normalizafiory/Calibration for Coaling Thickness Measuraments  Master Calibration

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
SIGMA
NICKELSCOPE®
CU-SCOPE

Measuriag type of the
aciive application

Name of probe used
and connecied for the
active application

L1, 1998 11596350 L

7.1.4 Master Calibration

Calibration of probe and instrument to a new default condition.
BETA: cannot be performed; is not necessary for this measuring type.

PERMASCOPE?®, 1ISOSCOPE® and DUALSCOPE®: adapts the
probe to significant changes in physical and geometric proper-
ties of the specimen (permeability, electrical conductivity, ge-
ometry, etc.) and compensates for minor probe tip wear.

SIGMA (...} and NICKELSCOPE®: Ability to return the measuring
system {probe and instroment) to a defined new default condi-
tion.

CU-SCOPE: Calibration of probe, with new probe tip (probe car-

tridge) or probe holder, and instrument to a new default condi-
tion.

The master calibration data are stored in the probe. This data is used
for converting the probe output signal into coating thickness.

AN

The master calibration applies, therefore, to all applications that are
set up with this probe (referenced by its serial number).

A new master calibration updates the master cali-
bration data in the probel

@ To avoid measurement error, the corrective calibrations for all applica~
tions that have been sef up with the probe will be deleted when a new mas-
ter ealibration is performed. Please perform new corrective calibrations
for the respective applications, if needed.

Puring a master calibration, a pew master calibration curve is estab-
lished based on the following data: zero point (base), co value (satura-
tion), and four calibration standards values. Calibration standards used
for the master calibration should be of the highest quality and the cali-
bration must be performed meticulously!

@  The master calibration should be performed with FISCHER
calibration standards.

IS5 A probe-specific master calibration standard set can be obtained from Fischer,

Prerequisite:
» The master calibration will be performed for the probe displayed in

E ]
2 the active application.
H nouwd £6.6 1 i
no= 5 £8. 1 um
il et 5.2 um
B EY 55,5 um
. Tl I vim L TE
e
! 66.4 .EE
L]
HUM. DISPL |R.dods 8 n
Artisan Technaology.Group.--Quality Instrumentation...Guaranteed.).(8838).88-SQURCE. L wavw. attisantg-com
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Nomalization/Catibration for Coaging Thickness Measurements  Masler Calibrafion

Chapler 7 Nomnallzation/Calibration

Calling the Master Calibration

® Call menn function 15; Press * * and —

Depending on the measuring type used, in general the procedure for
the master calibration will be the same as that for the corrective cali-
bration. However, conirary to the cogrective calibration, four stand-
ards {calibration foils, calibration standards) are needed for the master
calibration. The order in which the standards are used is not impor-
tant. The respective nominal value needs to be entered for each stand-

ard. During the master calibration, use the softkey to switch to
the menu of the next standard.

B The master cafibration cannot be performed if the correct probe for the active
application is not connected. .

EZE™ A master calibration establishes the correlation between the probe signal and
the displayed measured value. [[f See also Chapter 6, page 6-70 Section "XN:".
The standards XN measurements have to be within certain intervals to ob-

INTER
tain an accurate master calibration. Press the softkey to display these in-
tervals.
55 If the Xn measurements do not f2ll within the ranges the menu page cantiot

i
be closed { HEIE). Try the measurement again with the proper standard.

Important Notes

Duplex Probe ESG2: For the duplex probe, both measurernent sys-
tems (MAGNA and PHASE) are calibrated separately using four
standards each. Four calibration foils (master foil set) are used for the
MAGNA (magnetic induction) measurement system and four calibra-
tion standards for the measurement system PHASE (eddy current sys-
ter}.

" A respective master calibration standard set can be obtained from Fischer.

ES1LAO8A Probe:

The master calibration data stored in the probe con-

nector is replacement cartridge specific. Thus, a
master calibration needs to be performed when re-

placing the probe tip (cartridge) or the probe holder
in this probe.

ISP Pive standards are required for the CU-SCOPE measuring type with probe
ESLO8A. The board thickness is assumed to be 1.5 mm (59 mils). Entering the
board thickness in menu function 20 does not affect the master calibration.

I3 A calibration standard board can be obtained from Fischer under order number,

MRSTERGALIGRATION  DUMLEX

the calibration is Marfﬂr'ﬁd
[agparately for RGHA and PHASE.
T geauence % lrreievant

Er TR T | S

Artisan. Technology Group.-Quality Instrumentation . Guaranteed|(888)-88-SQURCEHwwarka
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Nonmalizatior/Calibration for Elecrical Conductivity Moasurements

Chapter 7; Nommalizetion/Calibralion

7.2 Normalization/Calibration for Electrical
Conductivity Measurements

The main parameters influencing electrical conductivity measure-
ments are:

o The geometric shape of the specimen {curvature, diameter of the
measurement area, thickness of the specimen)

» The distance between the measurement probe and the specimen
(Lift-off effect)

» The temperature of the specimen

For more details about the influencing parameters listed above see
Chapter 9, starting with page 9-1.

Electrical conductivity probes are shipped with the master calibration
data including the data for saturation using 100 % JACS {copper) or
58 MS/m conductivity, The electrical conductivity data are referenced
to 20 °C (68 °F).

Electrical conductivity standards are required to calibrate the measur-
ing system: '

Normalization:

Ajr value only, an electrical conductivity standard is not required.

Corrective Calibration:

Uses electrical conductivity standards below 100 % IACS or

58 MS/m conductivity. The electrical conductivity value of the stand-
ard for the correction should be selected such that it falls in the center
of the conductivity range fo be measured. In general, the electrical
conductivity data of the standards will be referenced to 20 °C (68 °F).
Master Calibration:

A minimum of five electrical conductivity standards (maximum of
eight) must be used. The electrical conductivity of one standard must
be between 97 % and 103 % IACS (copper) and that of a second
standard < 10 % IACS. The other standards can be selected freely.

Electrical conductivity standards are uncoated reference parts with
clean smooth surfaces. They are the most important prerequisites for
accurate measurements and should always be kept in good condition!

2" Replace Worn Calibration Standards in a Timely Manner!

B55” Additional certified electrical conductivity standards can be obtained from
Fischer,

The temperature influences the conductivity of the standards, Thus,
the standards shounld be at a temperature of 20 °C (68 °F) to avoid er-
rors due to differing temperature coefficients.

SIGMASCOPE®

Reference Parts Re-
quired for the Normali-
zation/Calibration

Temperature Influence

Artisan. Technology Group - Quality.lnstiumentation . Guaranteed.).(883).88-SOQURCE. |uwLartisantg.com
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Nomalization/Galibration for Electricat Conductivily Measurements  Nomalization

SIGMASCOPE®

7.2.1 Normalization

Normalization is uged to adjust the measuring system to the zero point
(0 % IACS or MS/m). Normalization is temperature-independent. It is
assumed that ambient and specimen temperatures are the same.

The MMS® forces the user to perform a normalization when a new ap-
plication is set up. The respective normalization parameters will be
saved in the new Application file. A normalization can be performed
only for the active application. Calibrations (normalization, corrective
calibration) of other applications will not be affected. Exception:
When the application linkage mode is active, the normalization func-
{ion affects all applications which have been set up for the same meas-
uring type and with the same probe as the active application.

£l See also Chapter 6, page 6-100.

ZERQ
BE To perform a new normalization (W) for an existing application, the
measurement mode of the desired application must be selected {active).

U Previous measurement data of the application will remain even after the nor-
matization. A new block will always start after a normalization,

B3Z” The normalization of an application is copied together with the application.

B85 1t is always recommended to check the normalization with a reference meas-
uvresment. 5 See Chapter 6 Section Reference Measurement, page 6-34.

Required: When setting up a new application,

Required Materials: Electrical conductivity standards are not re-
quired,

D55 If the measurement area is curved, then the Cu-standard must be of the same
geometric shape as the specimen. & See also Chapter 9, Section "Geometry of
the Specimen”, page 9-5.

Prerequisites:

» For a previously set up application: the application that a new nor-
malization is to be performed for must be active and in measure-
ment mode.

o When sctting up a new application: New application is being set up
(MenuFunction0).

Artisan Technology Group - Quality Instrumentation. . Guaranteed ] (288).88-SQLIRCE.Lwaw artisantg.com.
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j SIGMASCOPE®
) Procedure

Call Normalization
Hormalizetion

; ZERD
.. fora .preymusiy set o Press the IR key. Uith tpe Erose g atry
up application

R It

... when sefting up anew CON-
o TiNUER
application (Menu 0) e Press softkey -
Measure in Air. e Place the probe in air and press the The measurement mode
é . of the active application
softkey . _ appears on the display.

B A minimum probe to specimen distance
of 5 em (2 inches) is reguired.

Normalization is exited antométicéliy after the air value is measured
and the application is stored with the normalization parameters.

Artisan Technology.Group - Quality Instrumentation . Guaranteed | (838).88-SQURCE | www.artisantg.com.
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Normalization/Calibration for Elecirical Condustivity Measurements  Corrective Calibration

SIGMASCOPE®

7.2.2 Corrective Calibration

A corrective calibration becomes necessary whenever a normalization
is not sufficient to restore full measurement accuracy. Loss of meas-
urement accuracy may be attributable to changes in measurement con-
ditions such ag temperature changes, fest specimen geomeiry changes,
ete.

The corrective calibration, more precisely than the normalization,
adapts the master characteristic stored in the probe to the geometry of
the specimen. It not only makes adjustments to the electrical conduc-
tivity values of 0 MS/m (0 % IACS) but also to one interim value. Up
to four standards can be used to perform the corrective calibration.

‘The electrical conductivity of the standards should cover the expected
measurement range.

The corrective calibration applies to the active application. The cali-
brations (normalization and corrective calibration) of other applica-
tiong will not be affected. BException: When the application linkage
mode is active, the normalization function affects all applications
which have been set up for the same measuring type and with the
sarne {equal) probe as the active application.

See also Chapter 6, page 6-100.

if the application was set up with temperature compensation, the cur-
rent temperature will be taken into consideration during the cormrective
calibration, otherwise it will not be taken into consideration.

Corrective calibration without temperature compenﬁation
page 7-41
Corrective calibration with temperature compensation page 7-43

CAL
BX” If a corrective calibration (N )is fo be performed for an existing applica-
tion, the measurement mode of the desired application must be selected (ac-
tive).
BZ™ Previcus measurement data of an application remain even after a corrective
calibration is performed. A new block will always start after a corrective cali-
bration.

I2" The comective calibration of an application is copied together with the applica-
tion.

BE” Always check the corrective calibration with a reference measarement.
See Chapter 6 Section Reference Measurement, Page 6-34.

Artisan Tnhhnnlngy Grol Ta i Qu:\lity lnstrumentation, Guaranteed.| (SZQQ) 32:-SQURCE ! AAAANL :\rfi'::mtg com
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Chapier 7 Nonmatization/Calibration

Corrective Calibration Without Temperature Compen-
sation

For the corrective calibration without ternperature compensation, the
influence of the temperature is taken into consideration by having the -
standard and the specimen at the same temperature. If measurements
are made, for instapce, at 23 °C (73.4 °F) instead of at 20 °C (68 °F)
and if the value noted on the standard (referenced to 20 °C (68 °F)) is
entered during the corrective calibration, then the result on the speci-
men measuared at 23 °C (73.4 °F) will also be referenced to 20 °C

(68 °F). However, the result will not be totally accurate depending on
the differences of the respective temperatare coefficients (of standard
and specimen).

X2 For accurate measurements, place the electrical conductivity standards for 2 to

3 minuies near of the specimen so that they can reach the temperature of the
specimen .

S if the measurement area fs curved, then the Cu-standard must be of the same
geometric shape as the specimen or a correction factor must be applied.
also Chapter 9, Section "Geometry of the Specimen”, page 9-5.

Required:

when after a normalization the measurement data of a reference meas-
urement are not acceptable and the corrective calibration and the meas-
urement are performed at the same material temperature.

Required Materials:
- Standard: with an electrical conductivity value that is within the ex-

pected measureimnent range.

Prerequisites:

» The application {(without temperature compensation) that a correc-
tive calibration is to be performed for must be active and in meas-
urement mode.

B35 Please, observe the descriptions and the nofes (52°) on page 7-40.

Procedure

i o CAL
gﬁ;iﬁz rrective Cali o Press the WM key of the keypad.

e Place the probe in air and press the

GET
softkey .

B33 A minimum probe to specimen distance
of 5 cm €2 inches) is requived.

Measure in Air

SIGMASCOPE®

Horvaiization

Witk the Probe in agrs
srege Softhew "GEY Hs'

Bred TEKE COWOUL Ptokl 5

Artisan Technology.Group.- Quality. Instrumentation
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Normalization/Calibration for Electrical Conductivity Measurements  Corrective Calibration

SIGMASCOPE®

il phi = constant

ar x AS/m

The measurement mode
of the active application
appears on the display.

Measure on
Standard 1

Displayed Value Dif-
fers From Nominal
Conductivity of
Standard

Measure on
Standard 1

Accept the Measure-
ment on Standard

Measure on
Standard 2 (3, 4)

Accept the Correc-
tive Calibration Pa-
rameters into the Ap-
plication

e Avtisan Technology-Group—Quality-Instrmen

Page 7-42

Procedure

The displayed conductivity can be
changed if it does not correspond to the
nominal conductivity of the standard.

ENTER
e FPress the softkey , use the key-
pad to enter the nominal conductivity
and confirm the entry with the softkey

CON-
i

e Measure n times on the standard.
Repeat placing the probe on the stand-
ard until the mean phase angle value
{phi) becomes stable.

I3 m geperal, about 5 - 10 measurements are
safficient.

CON-
e Press the softkey G to save the cali-

bration parameters for the standard
and to advance {o the next step of the
calibration.
EZZ After measurement on a fourth standard: end
the corrective calibration, save the applica-
tion with: the corrective calibration parame-

ters, swiich to the measurement mode of the
active application.

If s0 desired, a second and/or third and/or
fourth standard can be used to adapt the
calibration to the measurement applica-
tion. Repeat the procedure described un-
der "Measure on Standard 1" for each fur-
ther standard. Otherwise go to the follow-
ing procedure step,

CON-
e Press the softkey .
End the corrective calibration; save the
application together with the correc-
tive calibration parameters.

R
i )
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Chaplar 7: Nommalization/Callbration

Corrective Calibration With Temperature Compensa-
tion

Required:

when after a normalization the measurement data of a reference meas-
urement are not acceptable and the corrective calibration and the meas-
urement are performed at different material temperatures.

Required Materials:
-~ Standard: with an electrical conductivity value that is within the ex-
pected measurement range.

B If the measurement area is curved, then the saturation standard mast be of
the same geometric shape as the specimen or a correction factor must be ap-
plied. @} See also Chapter 9, Section "Geometry of the Specimen”, page 9-5.

Prerequisites;

e The application (with temperature compensation) that a cotrective
calibration is to be performed for must be active and in measure-
ment mode,

¢ The temperature and the temperature coefficient () of the stand-
ards must be known. The required data for the Cu standard in-
cluded with the probe shipreent can be obtained from the test certifi-
cate (included with shipment).

B35 Please, observe the descriptions and the notes (&) on page 7-40.

Procedure

Cali Corrective Cali-

CAL
bration o Press the HIEll ey of the keypad.

Measure in Air

o Placethe grobe in air and press the

softkey

B35 A minimum probe to specimen distance
of 5 ¢m (2 inches} is regnived.

+

Enter the Current o Use the numeric keys of the keypad to

Temperature of the enter the femperature.

Standard Or
Connect a surface emperature probe
to the MMS® (MULTIFUNCTION

socket) and measure the surface tem-
perature of the specimen ("Sensor tem-
perature”). Confirm the "Sensor tem-
perature” reading as the specimen tem-
perature ("Current temp.") with the

TEMP.
softkey .

o Confirm the temperature entry with
the GESIR key,

Artisan Technology Graup.s.Qualitylnstiumentation— 98-SOURCE
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Currand Leme,

forreclive aaFibration

Surwer tenporatures 3.2 C

Current, tems. IR ] &I

Hppd SIERE CONDUE Fr.iote S|

Guarantead.lL288).83
g IBNAA> i YT

Omnerstars koo FIRCHERSCORPE? MgST

& +
YW artrSartgTcomnT

Page 7-43




Chapter 7; Nomalization/Calibration

Normalization/Calibsation for Elecirical Conductivity Measurements Corrective Calibration

SIGMASCOPE®

Copract fom £ai §

Standard § t
TemrsGeefT.

&
&, 8

!

il ghi = gonstant

or ¥ M5

The measurement mode
of the active application

Measure on Stand-
ard 1

Displayed Value Dif-
fers From Nominal
Conductivity of
Standard

Measure on
Standard 1

Accept the Measure-
ment on Standard

Measure on
Standard 2 (3, 4)

Procedure

The displayed conductivity or termpera-
wre coefficient can be changed if they

do not comrespond to the pominal conduc-
tivity or temperature coefficient (o) of

the standard.
ENTER
e Press the softkey BN | use the key-

pad to enter the nominal values and
confirm the entries with the softkey
Frizi I

» Measure n times on the standard.
Repeat placing the probe on the stand-
ard until the phi-value (mean value)
becomes stable.

I3 In general about 5 - 10 measurements are
sufficient.

CON.
o Press the softkey sl o save the cali-

bration parameters for the standard
and to advance to the next step of the
calibration.
035" Use the sofikey iy to switch to the menu
of the next seandard or to erd the corrective
calibration, save the application with the cor-

rective calibration parameters, switch to the
measurement mode of the active application.

¥ so desired, a second and/or third and/or
fourth standard can be used to adapt the
calibration to the measurement apphca-
tion. Repeat the procedure described un-
der " Measure on Standard 1" for each
further standard. Otherwise go to the fol-
lowing procedure step.

Accept the Correc-
tive Calibration Pa-

CON-
e Press the softkey .
End the corrective calibration; save the

appears on the display. rameters into the Ap-~ — .
¢k application together with the correc-
plication hy I
tive calibration parameters.
Artisan Technology Group - Quality Instrumentation  Guaranteed | (888) 88-SOURCE. L artisantg.com
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Chapter 7: Nomalization/Calibration

7.2.3 Master Calibration

The master calibration data are stored in each probe. The data form
the basis for converting the probe output signal into the electrical con-
ductivity.

é A new master calibration updates the master cali-
bration data in the probe,

The master calibration applies, therefore, to all applications that are
set up with this probe (referenced by its serial number).

@ Te avoid measurement errors, the corrective ealibrations in all applica.
tions that have been set up with the probe will be deleted when a new mas-
ter calibration is performed. Please perform new corrective calibrations
for the respective applications, i needed,

During a master calibration, a new master calibration curve estab-
lished based on the following data: Zero point, o value (saturation),
and at least three (maximum of six) intermediate values. Calibration
Standards used for the master calibration should be of high guality
and the calibration must be performed meticulously.

Prerequisites:

» The master calibration will be performed for the probe displayed in
the active application.

» A minimum of five electrical conductivity standards (maximum of
eight) must be nsed. The elecirical conductivity of one standard
must be between 97 % and 103 % IACS {copper) and that of a sec-
ond standard s 10 % IACS. The other standards can be selected
freely.

» Conductivity (0) and temperature coefficient (¢0) must be known
for the standards used. This data must be entered in menu function
14 "Standards Master Calibration” before performing the master
calibration.

&l see Chapter 6, Page 6-65for a description of the menu functions.

Calling the Master Calibration

® Call menu function 15: Press *, é, and 1.

Depending on the measuring type used, in general, the procedure for

" the master calibration will be the same as that for the corrective cali-

bration. However, contrary to the corrective calibration, a minimum
of five standards (calibration standards) are needed for the master cali-
bration. The order in which the standards are used is not important.
The respective conductivity () and temperature coefficient (0} values

Operafors Manual FIHC 8 AMMSE

SIGMASCOPE®

Enter Conductivity
and Temperature Co-
afficient in menu func-
tion 14

Page 7-45
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SIGMASCOPE® must be entered in menu function 14. During the master calibration, D
use the softkey to switch to the menu of the next standard.

B35 The master calibration cannot be performed if the correct probe for the active
application s not connected.

BE™ The softkey have ro function for the measuring type SIGMASCOPE®.
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FERITSCOPE®

O

7.3 Normalization/Calibration for Ferrite
Content Measurements

The main parameters influencing ferrite content measurements are:
® The curvature of the specimen

o The material thickness

» The influence of the ferritic steel substrate for clad surfaces

e The wear of the probe tip |

For more details about the influencing parameters listed above see
Chapter 10, starting with page 10-1 .

Oniy in rare cases does the user have h.is own spe?ié} sta:ndax.tis for the - Reference Parts Re-
ferrite content measurement. Thus, a Fischer Ferrite Calibration Stand- quired for the Normali-
ard Set is required. zation/Calibration
This calibration standard set can be used to

» fest instrument funetions, or

s compensate for minor probe tip wear (Normalization) or significant
probe tip wear {Corrective Calibration).

The calibration standards are uncoated reference parts with clean
smooth surfaces. They are the most important prerequisites for accu-
rate measurements and should always be kept in good condition!

U3 Replace Worn Calibration Standards in a Timely Manner!

y
LI

Artisan, Technology Group.-.Quality.lnstrumentation  Guaranteed.}(888) 88-SQLIRCE.J M artisanig-com
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FERIFTSCOPE® 7.3.1 Normalization ( \

Normalization is used to adjust the measuring system to the saturation
value, that is to 100 % ferrite content (or 140 FN).

The MMS® forces the user to perform a normalization when a new ap-
plication is set up. The respective normalization parameters will be
saved in the new Application file. A Normalization can be performed
only for the active application. Calibrations {normalization and correc-
tive calibration) of other applications will not be affected. Exception:
‘When the Linking Mode is active, the normalization function affects
all applications which have been set up for the same measuring type
and with the same (equal) probe as the active application.

#] See also Chapter 6, page 6-100.

ZERO
¥ To perform a new normalization (Ml for an existing application, the
measuremnent mode of the desired application must be selected (active).

IS5 Previous measurement data of an application will remain even after the ap-
plicatior. A new block will always start afier a normalization.

5™ ‘The normalization of an application is eopied together with the application.

B35 1 is always recommended to check the normalization with 2 reference meas-
wrement. G See Chapter 6 Section "Reference Measurement”, page 6-34.

Reqguired:
When seiting up a new application and for minor probe tip wear.

35" Probe tip wear is apparent when the nominal values of the calibration stand-
ard set can no lopger be measured properly.

Required Materials:
- Base: Reference part with 100 % ferrite content (or 140 FN).

Prerequisifes:

» The application that a measurement is to be performed for must be
active and in measurement mode.

» New application is in the process of being set up (Menu Function

0.
S o —a Call Normalization Procedure
Plosss mepgure rvbives on BRSE 1
... for an application set ZERO
0. 00 up previmgy s Press the T key of the keyboard.
7 1 #,88 c %08 ni £
Hpel 23 FERRITE Mottt B

... when setting up anew CON-
application (Nfcgnu};uncﬁgn e Press softkey .

0)

Artisan. Technology Groun...Quality Instrumentation.....Glatanteed | (383).88-SQIIRCE L .artisanta-com
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Normalization/Calibration for Ferrite Gontert Measwemeants  Normalization Chapier 7: Noralization/Calibration
€3 Procedure
. . ®
Measure on Base e Measure n times on the base material, FERITSCOPE
(Reference part with 100 % Fe/ 140 FN) —_——_d
Repeat placing the probe on the stand- eroame neneroriza |
ard until the fe-value {mean value) be-
comes stable. l
U35 In general, about 5 - 10 measurements are suffi- e
cient. until fe =~ constant
146 FN
Accept the Normali-
. Fir
zation Parameters ¢ gneds iliz}f}?i?:gzation save the appli The measurement
into the Application con tosether with i aﬁzan - mode of the active ap-
cato . gether with the norm o plication appeats on
parameters. the display.
Artisan Technalogy.Group - Quality. Instcumentation ...Guarantieed--{888) 88-SOURGCE-fwaww-artisante-€o
Mraratars Mangs] FISCHERSCOFE® MM GE : Page 7-42
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FERITSCOPE®

7.3.2 Corrective Calibration

A corrective calibration becomes necessary whenever the deviations
between nominal and actual measurement, caused by changes in the
measuring system, cannot be compensated for by normalization.
Specimen with a very small and/or curved measurement area may
also require a corrective calibration.

See also Chapter 10, “Ferrite Content Measurement®.

The corrective calibration precisely adapts the probe master charac-
teristic to the geometry of the specimen. It not only makes adjust-
ments to the 100-%Fe value (Base) but also up to three interim values.
A corrective calibration for specimens with very small and/or curved
measurement areas must be performed with customer specific calibra-
tion standards (same geometsy as the specimen and with a known &
ferrite content).

The & ferrite content of the corrective calibration standards should be
in the expected measurement range. We recomrmend fo always per-
form the corrective calibration with 3 standards.

Respective calibration standard sets can be ordered from Fischer.
I35” "The corrective calibration for specimens with extremely smali and/or curved

measuring surfaces must be performed with customer-specific standards {same
geometry as specimen and known ferrite content 8).

The corrective calibration applies to the active application. The cali-
brations (normalization and comrective calibration) of other applica-
tions will not be affected. Exception: When the application linkage
mode is active, the corrective calibration function affects all applica-
tions which have been set up for the same measuring type and with
the same (equal) probe as the active application.

=1 See also Chapter 6, page 6-100.

CAL
I8 If a corrective calibration (WWWR) is to be performed for an existing applica-
tion, the measurement mode of the desired application must be selected (ac-
tive).

EZ Previous measurement data of an existing application remain even after a
corrective application, A new block will always start after a corrective calibya-
fion,

55" The comrective calibration of an application is copied together with the applica-
tion.

ES™ Always check the corrective calibration with a reference measurement,
See Chapter 6 Section "Reference Measurement”, Page 6-34,

é If the resulfs of a reference measurement with ali 3 calibration standards are
not within the expected range even after a comective calibration, probe tip
wear is the most likely capse. We recornmend to send the probe 1o Fischer for
tip replacement.

Artisan Technology Group.-.Quality.lnstiumentation....Guatanteed | (388) 82-SQUIRCE.Lwamavartisantg-com

Pana 7.50

Operator's Manual FISCHERSGORPE® MMS®




Normalization/Calibration for Ferite Content Measurements  Corractive Dalibration

Chapter 7: Nomakzallon/Calibrafion

Required:

when after a normalization the measurement data of the calibration
standard set are not acceptable or when the geometry of the measure-
ment surface is very irregular,

Required Materials:

- Fischer calibration standard set, containing one base and 3 standards.
B Cafibration standard sets can be ordered from Fischer.

Prerequisites:

e The application that a corrective calibration is to be performed for
must be active and in measurement mode.

Cail the Correciive
Calibration

Measure on Base

Accept the Measure-
ment Data

Measure on
Standard 1

Displayed Value Dif-
fers From the Nomi-
nal Ferrite Content of
the Standard

Artisan Technology.Group - Quality.lRstiumentation—

Procedure

CAL
s Press the MEl key of the keypad.

e Measure n times on the Base material.
(Reference part with 100 % Fe or 140 EN)
Repeat placing the probe on the refer-
ence part until the fe-value (mean
value) fluctuations are within specified
Hmits.

IEF In gencral, about 5- 10 measurements should be

sufficient.

CON-
o Press the softkey Gidil¥ to save the

saturation value and to advance to the
next step of the calibration.

The displayed ferrite content can be
changed i it does not correspond to the
nominal ferrite content of the standard.

e Press the softkcy BaEM, use the key-
pad to enter the nominal ferrite content
value and confirm the entry with the

softkey Wil .

FERITSCOPE®

Elemge sessure rvbimes on BRSE {

0. 00

¥ 0.08 st B :

Sorrettive cald
Fleaye seamme netie

Cnatators Manual FISCHERECOPE® MMS®
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MNormmaiization/Calibration for Ferrite Contetst Measurements  Correciive Cafibration

FERITSCOPE®

=

Loarraet b call

until fe = constant

with x % Fe or x FN

uniil fe ~ constant

with x% Feor x FN

The measurement mode
of the active application
appears on the display.

Artisan-Technology Group-~-Qualibv-astrumentation-—-Grrarar
g7 P Y

Measure on
Standard 1

Accept the Measure-
ment Dala

Measure on
Standard 2 (3)

Accept the Correc-
five Calibration Pa-
rameters into Appli-

cation

Pang T-52

Procedure

¢ Measure n times on the standard.
Repeat placing the probe on the stand-
ard until the fe-value (mean value) be-
comes stable.

EZE" In general, about 5 - 10 measurements are suffi-
eient

CON-
e Press the softkey GEeY to save the cali-

bration parameters for the standard
and to advance fo the next step of the
calibration.
B35 After measurement on a third standard: end
the corrective calibration, save the appiica-
tion with the corrective calibration parame-

ters, switch to the measurement mode of the
active application,

If o desired, a second and/or third stand-
ard can be used to adapt the calibration
data to the measurement application. Re-
peat the procedure described under
"Measure on Standard 1" for cach further
standard. Otherwise go to the following
procedure step,

CON~
o Press the softkey .
End the corrective calibration; save the
application together with the corree-
tive calibration parameters.

Operator's Manual FISCHERSCOPE® MME®
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Chapter 7: Normalization/Calibration

7.3.3 Master Calibration

A Master Calibration for the measuring system is performed at Fis-
cher using a suitable master calibration standard set. A master charac-
teristic establishing the correlation between the measuring signal and
% FE or FN is generated by this calibration. The master characteristic

1is stored in the probe. The master calibration is performed for both

units of measurement. The respective master characteristic is automat-
ically selected npon selection of the unit of measurement.

ﬁ A new master calibration updates the master cali-
bration data in the probe.

The master calibration applies, therefore, to all applications that are

set up with this probe (referenced by its serial number).

@ T'o aveid measurement errors, the corrective calibrations in all applica-
fions that have been set up with the probe will be deleted when a new mas-

ter calibration is performed. Please perform new corrective calibrations
for the respective appHeations, if needed,

During a master calibration, a new master calibration curve estab-
lished based on the following data: covalue (saturation) and at least
four intermediate values, Calibration Standards used for the master
calibration should be of high quality and the calibration must be per-
formed meticulously.

Only qualified personnel authorized by Fischer are
permitted to perform a master calibration.

Before you consider to perform a master calibration, check whether
the probe tips are worn too much. If reference measurements with all
three calibration standards result in fluctuations of the measurements
by more than 10 % around the nominal value of the calibration
standard, significant probe tip wear is the most likely cause. For the
calibration standard 2% Fe (2 FN), this value is £ 0,5 % around the
nominal value.

We recommend to send the probe to Fischer for probe tip replacement.

FERITSCOPE®

Master Calibyration

Severe
Probe tip Wear
?

Artisan Technolagy Group.-.Quality lnstrumentation.....cuaranteed-{888)-88-SOURCE-wiww-artisant
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LIft-Off Compensation Chapier 7: Nornalizaton/Calibration

.
\J

7.4 Lift-Off Compensation SIGHABCOPED

All probes for the SIGMA (...) and SIGMASCOPE® measuring types
are lift-off compensated at the factory. This means that up to a certain :
thickness a top coating made of a non-conductive material such as
paint does not influence the coating thickness or electrical conductiv-
ity measurement.

Example: _ _
Paint coating - does not influence the measure-
ment of the zinc coating.

83> The thickness of the max. permissible top coating depeads on the probe type
ased.

Checking the Lift-Off Compensation

The lift-off compensation can be checked at any time; it does not de-
pend on a valid calibration.

The coating/substrate combination or the conductivity of the material
to be measured is not significant for this check, as long as the test
method is suitable for the combination or material.

® Meagure n times on the specimen.
Coating thickness measurernent: coated specimen without paint
coating, the coating thickness need not be known.
Electrical conductivity Measurement: reference part without paint
or NC coating.

® Place a plastic foil with a thickness of 200 to 300 wm (8 to 12 mils)
on the specimen.

® Measure n times on the plastic foil.
The results of both measurements should be idenfical. A lift-off
compensation must be performed if the difference of the two meas-
urement results is > 1 %. To perform the lift-off compensation
send the instrument together with the probe to your nearest Fischer
service facility.

IS The accuracy of the actual measurement is not fmportant when checking the
lift-off compensation. If the lift-off compensation is OK, the deviation of the
results between the measurement with and without the plastic foif will bein a
range of 0.5 t 1 % of the measurement.

Artisan. Lechnolooy Group.-.Qualitvlnstrumentation Guaranteed1(299) 99 SOl IRCE.] ™ +
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Nommalization/Calibration for Costing Thickness Measurements With Bela Isolopes

Chapter 72 Nomallzelion/Cafibration

7.5 Normalization/Calibration for Coating
Thickness Measurements With Beta lso-
topes

The most important parameters affecting coating thickness measure-
ments with the beta backscatter method are:

the material compogsition of the coating to be measured.

the platen aperture/isotope combination.

substrate and base material of the standard are different from the
test specimenn,

the densities of the coating material and of the standard ooatmg ma-
terial are different. :

A calibration for coating thickness measurements must be perforined
under conditions that are comparable fo the conditions that are present
during measurements on the specimen.

¢ m general, a calibration should be performed for every
platen aperture/isotope/coating/substrate combination!

Two types of calibration are HS@d for the beta backscatter test method:

Normaixzaiwn

e Compensation for platen aperture and isotope influences (isotope
decay, temperature effects).

o If the substrate has a similar coraposition (alloy) but not the same
atomic number as the base material of the calibration standard, a
normalization must be performed after the calibration.

Calibration |

» When setting up an application.

e When the countrate of the isotope has decreased too much (depend-
ing on the isotope after about 3 to 6 months; see also the Table in

Appendix A of the "Instructions for Handling the Platen Aperture,
Isotope, and Calibration Standards”™).

To assure a specified measurement accuracy, see Chapter 6, 'Nor-
malization to Specified Fyum, Page 6-76 or Calibration to Speci-
fied Fcal', Page 6-80.

BETA

Normatization:
X daily
for appiication
in use

Calibration:
3 to 6 months
depending on isotope

.—Amsauleemwegg—eﬂeWru...wtuﬁw —Gtiaranteed--{888)-88-SOUREE T
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BETA

Perform Calibra-
tion/Normalization
only after proper
warm-up of the GM
tubel

Calibration Standards
Cafibration Standard
Set

The calibration procedure should be performed only after proper
warm-up of the counter tube. This will prevent detector warm-up drift
from influencing the measurement. Probe and measuting table should,
therefore, not be exposed to large temperature fluctuations! The warm-
up period of the counter tube takes a minimum of 5 minutes. Connect
the probe/measuring table to the MMS® and power up the MMS®.

Various calibration standards are used for the normalization/calibra-
tion. The calibration standards are reference parts with clean smooth
surfaces.

Standards are the most important prerequisites for accurate measure-
ments and should always be kept in good condition!

A calibration standard set consists of a base and safuration standard
(pure substrate and coating material) and one to four standards with
defined coating thicknesses.

Calibration standards must be selected such that the base and satura-
tion standards conform to the substrate and coating materials of the
specimen. A normalization after the calibration can correct differ-
ences of similar base materials. The base to substrate material differ-
ence should not be more than one atomic number.

Example: Gold measurement on Bronze. A calibration can be per-
formed with a Nickel calibration standard set (Ni-Base), since the
atomic numbers of Nickel and Bronze differ only by one. A sub-
sequent normalization on Bronze (uncoated specimen) corrects the "er-
ror" of the calibration on Ni (Base).

] See also Example 1 BETA in Chapter 4, page 4-33 .

55 The MMS® sutomatically forces a cafibration when seiting up a pew applica-
fion.

B> A normalization or calibration can only be performed for one application ata
time. Calibrations (normalization, calibration) of other applications are not af-
fected.

. .. ZERD CAL . .
27 To perform a normalization/calibration (W / W) for an existing applica-
tion, the measurement mode of the desired application must be selected {ac-
five),

I Previous measurements of an application remain, A new block is always
started after 2 normalization/calibration.

" The production of working calibration standards see Chapter 8, page 3-1.

A st Taakmal o Oprrbidrmd : —
AFSaf-reenoogy-otrotpP—ot tHmentatoT ... U T166Q 60-p LU =]
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Normalization/Calibration for Goating Thickness Measurements With Bela isolopes  Nornalization

Chapier 7: Nomalizafion/Calibration

7.5.1 Normalization

L

Shape and size of aperture,
¢ changes in the compositions of the coating and substrate materials,

intermediate coating, and
» curvature of the specimen,

these influencing factors can usually be corrected through normaliza-
tion.

The countrates.of the base and the saturation materials are determined
with the normalization. This adjusts the measuring system to the sub-
strate and coating materials. The normalization can correct the calibra-
tion curve (stored in the Application) without loss of measurement ac-
curacy as long as the countrates (Base -> Xo, Saturation -> Xs) of the
normalization do not differ by more than & 10 % from those stored in
the Application.

Required Normalizations:
» daily for each application used.

» for changes in the coating/substrate material combina-
tion.

« for changes in the JEWELRING® aperture platens.

2™ previous measurements of the application remain. A new block always begins
after a normalization.

Reguired Materials:

- Substrate material (Base) of same shape and thickness and with the
sarne material properties as the uncoated specimen.

- Saturation: Reference part made of the coating material having a
thickness at least equal to the depth of penetration of the probe used.
The depth of the penetration is mainly a function of the probe type
(for the isotope).

EE™ Calibration standard set, can be nsed if Base and/or Saturation standard are the
same as substrate and coating material of the specimesn.

Prerequisites:

s The application to be used for measurement must be active and in
measurement mode.

BETA

when ?

Normalization

Artisan Technology.Group--Quality lnstrimentation...Guaranteed H888)-88-SOURGCE wwaw-ar tisant
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Chapter 7; Normalization/Calibration  Nommalization/Calibration for Coating Thickness Measurements With Bata Isotopes  Normalization

BETA Procedure i

:'\__,.f'.

P ZERO
all Normalization o Press the NI key on the keypad.

Horwad fzal fon
Fiesme position

nore = 3 Herm = 5

5

i o Press the softkey 8lisiug .

«  Depending on the required measure-
ment precision (Fuem) the values for
measurement ime (Toom and the
number of measurements per calibra-

tion measurcment series (Npomm) st
ENTER _
be changed here. Use Il to switch

between the entry windows.

ON-
Accept the Entry e Press the softkey .

The calibration will now be performed

with the new settings.
Please roblLion B Measure on Base e Measure N, times on Base,
At it (Uncoated standard).
404 Reposition the standard for each meas-
HEE urement. Siart the measurement either

Sl TIHETH 042

with the GO key at the measuring ta-

START
ble or with the softkey.

BE After the measurement on Base, the MMS®
switches automatically to the Sanmation

MEASUTENEN] Menn page.
m“ﬂw T Measure on o Measure Ny, fimes on Saturation.
i Saturation (Saturation coating material, saturation stand-
21¢ ard).
/4 IME TR Reposition the standard for each meas-
vrement. Start the measurement either

with the GO key at the measuring ta-
START
ble or with the LZEE softkey.

o
gm; nmg?;arw‘m IS5° The normalization parameters will appear on
Trornt s the display automatically after the last meas-
ot urement,
Froormabet 1.
FeRl JIRETR EXZ

Accept the Normali- CON-

zatio:l: Parameters e Press the softkey WaEld to save the

countrates.

Opafaio

Artis an-hechaolaav.Grout—Oualbolo
Gy LS~ bty
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Nommalization/Calibration for Coating Thickness Measurements With Beta lsotopes  Calibration

Chapter 7. Nomalization/Calibration

7.5.2 Calibration

s Substrate material (atomic number)

» Coating material (atomic number)

» Isotope type

During a calibration, a calibration curve is established as a function of
the above three factors. Calibration measurements are not only made
on Base (Xo) and Saturation (Xs) but, depending on the measurement
application, for at least one thickness standard with Xnown coating
thickness.

In general, a calibration is performed with 3 fo 4 standards. That is, in
addition to Base and Saturation, three to four coated standards (with
known and different coating thicknesses) are used.

A calibration is always required when the spectrum of the back-scat-
tered beta particles changes significantly:

Calibration required

o gvery 3 months for Cd isotopes.

« every 6 months for other Fischer isoiopes (T1-204,
Pm-1 47;-: l)l

when the probe geometry changes.

when changes occur in the GM tube.

B A calibration rust always be performed when setting up a new Application,

BE™ Previous measurements of an application remain, A rew block is always
sfarted after a calibration,

Reguired Materials:

- Substrate material (Base) of same shape and thickness and with the
same material properties as the uncoated specimen.

- Saturation: Reference part made of the coating material having 2
thickness at least equal to the depth of penetration of the probe used.
The depth of the penetration is mainly a function of the probe type
(of the isotope).

- Calibration standard: A reference part with known coating thickness
in the range of the coated parts to be measured and which corre-
spond fo the substrate and coating material of the paris to be meas-
ured. In many cases this reference part will be a Fischer calibration
standard. Otherwise this reference part will be identical to the parts
to be measured. g The production of working calibration standards
see Chapter 8, page 8-1.

ES5™ Calibration standard set suited for your measurement application can be or-
dered from Fischer.

BETA

when?

Catibration

Cd-108

avery 3 Months for

PM-147
TH-204
Bi-210

Sr-90

Ru-106

every & Months for

Artisan.Technology Group - ﬂll:\lity Instrumentation Guatantead I (QQQ) 88.SOURCE. I AAAAAAA _:\rtil:'\nltg_ yoyey
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Chapter 7: Normalization/Calibraiion Nermalization/Calibeation for Qaating Thickness Messurements Wih Befa isotopes  Calibration

BETA Prerequisite: .
e The application to be used for measurement must be active and in
measurement mode.
s New application is being set up (Menu Function ().
Procedure
P T TS Call Calibration
Catibration with 2 Slardardy > N fDI‘ a previousiy sot HP CAL
Eontprsnon ish & Handards = ot e Press the MMM key of the keypad.
Eatibration with 4 Standards > apphcatl(ﬁl
[ T R PTT e
... when setting up a new CON-
. TINUESR
application (menu func- e Press the softkey -
tion 0)
Select the Number 4 ‘{Q
of Standards Used o Press the softkeys - to n ,

depending on the number of coated
standards in the calibration standard
set.

E55" The selection is amtomatically followed by a
switch to the calibration routine.

‘Enter |
' @ Press the softkey Gilies |
b 2 s o m e mm ! Depending on the required measure-
ment precision (Fea), the values for
measurement time (T.y) and the
number of measurements per calibra-

tion measurement series (Ngy) must be
ENTER .
changed here. Use Il to switch be-

tween the entry windows.

Accept the Ent
P Y e Press the softkey GID .
The calibration will now be performed
with the new settings.
oy CLiErEL o T Measure on Base o Measure N, times on Base.
o (Uncoated reference part).
40 Reposition the reference part for cach
e (L R measurement. Start the measurement
‘Weszbring fa Bepf SrEETH i X
with the GO key at the measuring ta-
-
ble or with the MEEN softkey.
IS After the measurement on Base, the MMS®

switches automatically to the saturation
Measurement menn page.

Artisan Tnﬁhnnlngy Grol - Qualify lastrumentatiopGuakanteed- - i .
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Normaiization/Galibragion for Coating Thickness Measuremants With Bela isolopes  Calibrafion

Chapier 7: Normalization/Caiibration

Measure on
Saturation

Measure on
Standard 1

Enter the Coating
Thickness Value for
the Standard 1

Measure on Next
Standard

Accept the Calibra-
tion Parameters

Artisan Techngology. Group - Quality Insirumentation

Procedure

o Measure N, times on Saturation.
{Satxration coating material, saturation stand-
ard).

Reposition the standard for each meas-
urement. Stast the measurement either
with the GO key at the measuring ta-

-
ble or with the WS softkey.

B2 After the saturation measurement, the
MMS® switches agtomatically fo the meas-
urement menu of the first standard.

e Position the first (coated) standard,

(The order of the standards is freely selectable. )
Reposition the standard for each meas-
urement. Start the measurerment either
with the GO key at the measuring ta-

S1ARY
ble or with the softkey.

e After the last measurernent you are
automatically prompted to enter the
standard value. The respective entry
window will open.

» Use the softkey W to accept the en-
wy.
ISP After confirmation of the entry, the MMS®

switches antomatically to the meastrement
ment of the next standard.

e Posiiion the next (coated) standard.
{The order of the standards is freely select-
able.) Repeat the procedure as de-
scribed under "Measure on Standard
1" until a measurement series has been
performed for every standard.

U35 The calibration parameters will appear anto-

matically on the display after the last stand-
ard value has been entered.

e Press the softkey Wil to save the pa-
rameters

B=° The calibration parameters can be used o
check the quality of the calibration. Switch
to the measuremesnt mode of the application.

BETA

Calibeotfon wit
Flease posktion ¢

Toal =T Meal

21
- HFT
Fer) BERETA EXE

£alibralion wit
Flonge rosition 5

Teai ® 5 Haai o

l 0. 44¢

%t 0.8t 5 1B
Fonl TrRETH EME

T * 8.5

Calibration GiLh & Sisnoerds
wase porkbion Rlarded 1.

loeye

T1e®
garimration EAmilirs | so.ep
e i Rita t To4n
R R
M 3 ¢85 fhir 2B
Feal ¢ 5,63

Bnel JTRETR EXZ [M.letd 3

Pirmpredeites Lismomb RESOLIRGOOORER MRS
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BETA N
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The Production of Weorking Calibration Standards

Uhapier ¥ Uoaing | NiCKNess Measurament

8 Coating Thickness Measurement

This chapter contains information necessary for coating thickness
measurements according to certain measuring types.

8.1 The Production of Working Calibration
Standards

The probe output signal is mainly function of the coating thickness, -
probe type, the conductivity and permeability of the coating- and sub-
strate materials. To take these material properties into account fre-
quently a calibration standard must be produced from actual test speci-
men (production part). For suitability as a calibration standard the se-
lected part must have a uniform coating thickness. The determine the
coating thickness uniformity the part should measured in several
places over the significant area. This can be done with the MMS®
unit, the accuracy of the measurement is not important for this pur-
pose because the coating is checked for uniformity only. The standard
deviation of the measurements made can be an indicator of coating
uniformity. If the past is found to be suitable, the next step is the deter-
mination of the true coating thickness by another suitable test method.
"This can be the Coulometric method, the XRF method or even the mi-
croscope cross section method, as long as a sufficiently large area of
the part remains to serve as a calibration standard. After coating thick-
ness determination mark the part to indicate the measurement location
and coating thickness.

PERMASCOPE®
ISOSCOPE®
DUALSCOPE®
SIGMA
CU-SCOPE
NICKELSCOPE®
BETA
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Chapter 8: Coating Thickness Measuremenrt Meastrement of e Cu Coasling Thickness of Flated Po-Boatd Thiough Moles

CU-SCOPE

Artisan-Technoloav-Group-—-Qual
gy Ll 4

8.2 Measurement of the Cu Coating Thick-
ness of Plated Pc-Board Through Holes

With probe ESLOSA, the FISCHERSCOPE® MMS® can be vsed to
measure the thickness of the copper plating in pe-board through holes
fast, accurately, and non-destructively.

See also Chapter 5, Section "Seitings for Copper Plating Thick-
ness Measurements in Pe-Board Plated Through Holes',
Page 5-10.

See also Chapter 6, Section 'Description of the Menu Functions',
Pages 6-75, 6-79, 6-82.

8.2.1 Influencing Factors

Geometric Influences

» Board Thickness
‘This influence is adjusted for by entering the board thickness in
Menu Funciion 20. The entered thickness must be within the toler-

ance of + 10 %.
I35 Sec Chapter 6, Section ‘Description of the Menu Fanctions', Page 6-75.

+ Hole Diameter
This influence is taken into account through the corrective calibra-
tion (master calibration). Corrective calibrations performed with the
Figscher calibration board cover a hole diameter range of 0.9 to
1.2 mm (36 to 48 mils}.

35 ¥ may be necessary to increase the probe sensitivity for hole diameters

»1,2 mem. §f] See Chapter 6, Section Description of the Menu Functions',
Page 6-82,

» Laminate Thickness or Thickness of Intermediate Layers for
Multilayers PCB*
The influence of this factor is negligible.

Sn or SnPb Coating

Due to the significantly lower electrical conductivity when compared
to copper, an approx. 10 wm (400 pin) thick SaPb coating in the
through hole results in a 10% higher Cu thickness at a copper thick-

ness of approx. 25 m (1 mil). This influence decreases with an in-
crease in the Cu thickness.

yyyyyy
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Measurement of the Cu Coating Thickness of Plated Po-Board Through Holes Chapter 8: Coaling 1 hicknass Measirament

-

Electrical Conductivity | CU-SCOPE 3
The electrical conductivity of chemically deposited or electroplated o
copper depends to a large degree on the bath composition. The Fis-
cher calibration board corresponds to the copper quality of modern
electropiating baths and should permit an accurate calibration for
most general practical applications.

However, a comrective calibration with one's own standards should be
performed if particular bath conditions indicate that a significantly dif-
ferent electrical conductivity should be expected.

See the following Section Notes on Producing Your Own PTH
Calibration Standards’.

Temperature

The higher the copper temperature, the lower the electrical conductiv-"
ity. Assuming that the electroplated copper has the same temperature
coefficient as pure copper, a change in the electrical conductivity of

4% must be taken into account for each 10 °C difference in tempera-

ture from the corrective calibration. This is done in Menu Function

21,

See Chapter 6, Section "Description of the Menu Functions',
Page 6-79.

Example:

Temperature of the calibration board: +20 °C

Temnperature of the pe-board to be measured: + 30 °C

Unless a cotrection factor (96%) is entered in Menu Function 21, the
copper thickness displayed is 4% lower than the actual value.

Artisan Technolegy-Group-Quality-Histramentat e AR d LA R RN RR
Hy—HASHEH
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Chapter 8: Coating Thicknass Mseasurement Measurament of the Cu Coating Thickness of Plated Pc-Board Thiough Holes

CU-SCOPE

8.2.2 Notes on Producing Your Own PTH Calibra-
tion Standards

In most cases, you will only need to produce your own PTH standards
for larger hole diameters (farger than 1.2 mm or 0.057).

To make a standard from an acmal production pc-board requires that
you measure several holes of the desired diameter with the FISCHER-
SCOPE® MMS®. The aim is to find a number of holes which produce
nearly identical copper thickness readings. Ideally, the hole copper
thickness measurements should be within 1 - 1.5 %, After you have se-
lected about 2 - 3 suitable holes, determine the copper thickness in all
but one of the holes by an appropriate method, such as microscopic
cross section. Average the copper thickness of the sectioned holes. As-
sign the average copper thickness to the hole which you did not cross
section and use this hole as a standard,

In general, one corrective calibration with one standard {Cu thickness
and hole diameter in the same range as the ones to be measured)
should be sufficient for the ESLOBA probe.

B35 The MMS® with an ESLOBA probe can be used for pre-measurements to select
suitable through-holes if the system has had a corrective calibration with a
"RISCHER" calibration board and if a correction factor has been entered
{menu function 21) to account for the hole size.

8.2.3 Defect Recognition

Transverse cracks running across the entire circumference or large-
area defects in the copper coating of the plated through hole are recog-
nized and displayed as insufficient coating thicknesses.

The probe sensitivity is distributed around the circumnference. Short
transverse cracks can be recognized through fluctvations of the dis-
played coating thickness when turning the probe.

Artisan-Lechnoloav.Groun - Qualih Inctrumentiaiion Gararantaad | (900 00 cOLIRCE.]
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{) 8.3 Coating Thickness Measurement With BETA
the Beta Backscatter Method

Not every coating/substrate combination can be measured with the

beta backscatter method. In general, a differcnce in the atomic number

of the two materials of 20 % is required. Table 8_1 shows measure-

ment applications suitable for the beta backscatter method.

Coating
E
”
o —| = @l o x| = -wg,a"dw %dm‘

Substrate ﬁ_ﬁ-é-UU'UQEZmeméme
¢y |rommdSed o000 o oeooeeee

Copper, Brass,Bronze @ @@ @ L) 0600008

Zn and Zn Alloys 0600 ® 00000600

Al and Al Alloys ® 0000060 0000060

Mg and Mg Alloys ® 0000000 0000060600

Ni ®0 000 e o000 0 00

Ag e e ® © 6060 0 @ ® @

Ni and Kovar AL IR AL o 000000

Non-metals 00006006 0 000000

Tj 0 00 000000000 0O

Table 8_1: Coatings that can be measured on various substrates ﬁsing the beta backscatter method

To measure correctly with the beta backscatter method, suitable aper-
tures, isotopes and calibration standards need to be selected.

The following sections describe the selection of the optimal isotopes
and platen aperiures.

-
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Chagter 8 Coating Thickness Measurement

Coating Thickness Measurameont With the Beta Backseatiar Method

BETA

Speciman
support

/ \ Piater sing

Isotope howusing

JEWELRING® insert
Specimen—

Measurement Structure

JEWELRING® insert with
aperie opening

Diameter of the platen fing
opening in
i - fnch

Top view of a circular
aperiure {enlarged)

Selected aperture
size suitable for appli-
cation ?

Trarissamm

8.3.1 Piaten Aperture

Bach isotope is covered by an aperiuze platen. The platen limits the di-
ameter of the electron beam impacting the specimen, and it serves as a
support when placing the specimen on the probe {or vice versa). To
achieve high abrasion resistance, all FISCHER platen apertures fea-
fure 2 JEWELRING® insert with a slotted or round opening to define
the measurcment area.

Aperture Size

For the desired measurement application, the platen opening should
be selected as large as possible to achieve the highest possible meas-
urement precision, but small enough to suit the {est area.

The shape of the platen opening (circular or slotted) depends on the
shape of the area to be measared.

The following basic formula applics to circular openings:

Dpp =07 0 Bpy {4y Diameter of the platen opening

g Dismeter of the area to be measured

The following basic formula applies to slotied openings:
Wﬁp ='\’O"2.@DS

W4yt Width of the platen opening in mm
Dpg: Diameter of the specimen in mm

Note: This formula for use in mm units only !

The diameter, or width, of the platen ring opening is engraved on the
platen ring. Example: 1,6 - .063 describes a platen ring diameter of
1.6 mm or 0.063 inches. Slotted apertures have a rectangle engraved
in front of the numbers (1),

Positioning Error

Different countrates will result, depending on the degree of coverage,
if the platen opening is only partially covered by the specimen. With
repeated positioning of the specimen, different areas will be exposed
10 the beta rays resulting in different countrates. This countrate scatter
distorts the measurement and is expressed by an increased standard de-
viation (s).

Conclusion: Repeated positioning of the specimen on the platen
should not result in a increased spread of the measurement result than
is inherent to the test method.

...... -
¢
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Coating Thickness Measurement With the Beta Backscatter Meihod

Chapter B: Coaling Thicknass Moasuremernt

The degree of countrate scatter can be checked with a simple test
measurement:

® Set up an application
Menu function 0, ] see also Chapter 6, Page 6-45
Troeas = 5 sec, Set measurement time, if necessary

® Perform 10 measurements (N = 10) on the uncoated specimen. Re-

position the specimen after every measurement.

The platen used is suitable for the measurement application if the fol-
lowing equation is satisfied:

standard deviation s

- — {155
theoretical standard deviation

Tn measurement miode, both standard deviations (s and ¢) can be
viewed on the display.

6 = theoretical predicted standard deviation

s = measured standard deviation

The platen opening is too large if the result is > 1.55. Select a platen
with a smaller aperture and repeat the test.

BETA

Artisan Technology Group—-—QualibwJastimen
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Chapter 8; Goating Thickness Measuremsant

Coating Thickness Measurement With the Beta Backscatter Melhod

BETA

The coating thickness
to be measured/ex-
pected is known

8.3.2 isotope

Similar to probes there are suitable isotope types for the various meas-
urement applications. Table 8_2 shows guidelines for the most suit-
able (logarithmic) measurement ranges for different coating/substrate
combinations depending on the isotope used.

Table 8_2: Suitable measurement ranges of varions beta isotopes for some coating/substrate combi-

L 7

pations
Isotope PM-147 TL-204 Sr-90
Coatng | Substate | Fange” | Range’ |Thwe®| Range’ | Range! |Thaw®| Range” | Range’ |Thma®
mils [Fh mils mils {m mils rrifis pm mils
pm pm prn
aqRp AU 005..016112..40 | 06 |024.10 ] 60.25 | 24 | 06..30 | 15.75 | 76
o Cu, Ni, Fe | 0.05...0.16 | 1.2.. 40 022..08 | 55..22 06..28 | 15..70
Al 0.04.017110.42 | 15 |ozo..08| 8022 | 60 | 04..24 | 10..60 | 190
36 144 50.8
Al CuNiLFe] 0.18..08 | 45..20 1..4 | 95..100 36..18 | 90.. 400
90 360 1270
Ag Mo |002.000] 06..23 | 028 |01.048| 25..12 | 12 |o020..14]| 80.35 | 4
Au oo, Ni, Fe | 0.02...0.08| 05..20 01.04 | 25..10 022.. 14 55.. 35
Al 002.007] 05..18| 7 | ot.04 | 25.101 30 | 02.. 50..25 | 100
0.72 32 10.8
Cd Cu NiFel 0.06..02 | 15..50 028..121 7..30 06..28 | 15.70
18 &0 270
12 46 16.4
or Al 0.08..0.321 20..80 032..12 | 8..30 0.8..48 | 20.. 120
30 115 410
cuni oMo 1006..020] 15..50 08 |oss. 121 .3 | 24 | os.a |20.100]| ¥
Al 007..022] 17,55 | o [032.12] 8.30 | oo | 08..4 | 15100 44
Pb 007.022! 18551 088 | 030441 75.55 | 36 | 06..40 | 15..100 | 124
Sn Cu Ni,Fe | 007..022| 18..55 0.30. 14 | 75..35 06..40 | 15..100
A 0.06.020] 15501 22 lo28.12| 70..30 | 9 | 04..28 | 10..70 | 310
.48 2 10
SnBOPBA0 | Cu, NI, Fe | 0.04..0.18 | 11..45 02..11 | 5..28 04..32 | 10..80
12 50 250
y 44 14.8
7n Al 0.06..024| 15..60 02.12 | 4..30 04..48 | 11..120
26 110 270
N Cu 8 30 100
Paint N" 04..1.6 |11..40 2.8 |50.200 72..24 |180..800
200 vEQ 2500

1) Measurement Range (Jogarithmic range) according to DIN EN ISO 3543, BS 5411, ASTM B 567
2} Thyay almost corresponds to saturation thickness,
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i

Glakanteed I IQQQ\ 28-SOLIRCE I AAAAAAA

Farno 2.8

Operator's Manual FISCHEH§COPE® WMS®




Coating Thickness Measurement With the Boeta Backscatter Method Lnaspier 4 UOSINYG 1 MCKNeES Measureisiin

The isotopes listed in Table 8_2 are suitable for elements with neigh- BETA

boring atomic numbers. Select an isotope for a coating/substrate com-
bination not listed in Table 8_2 by looking up similar atomic numbers
of the coating and substrate materials, Table 8_3 lists elements in al-
phabetical order together with their atomic number while Table 8_4
lists the elements sequentially by atomic numbet.

Coating/Substrate ma-
terial combination is
not listed in table 8. 2

Example: Which isotope is suitable for the measurement of a Palla-
dium coating with a thickness of 2 pm (80 pin) thickness on Silicon?
The atomic numbers of pailadium and silicon can be taken from Table
8_3; elements with neighboring atomic numbers are shown in Table
& 4.

Palladium (Pd) has an atomic number of 46, the neighboring element,
Silver (Ag), with an atomic number of 47, is listed in Table 8 2 asa
coating material.

Silicon (Si) has an atomic number of 14, the nc;ghbormg clement,
Aluminum (A, with an atomic number of 13, is listed in Table 8_2
as a substrate.

Table & 2 shows Pm-147 as suitable isotope for the coating/substrate
combination Ag/Al and a coating thickness of 2 pm (80 pin). Based
on the similar atomic numbers, the isotope Pm-147 is also suited for
the coating/substrate combination Pd/Si with a coating thickness of

2 pm (80 pin). '

Table 8_4 List of Elements
with their giomic numbers,
sorted by atomic humbers

Table 8_3 List of Elemenis
with their atomic numbers,
sorted by name

Element |[Symboi| Alomic Element |[Symbol! Alomic

name number name pumber
Alurinum Al 13} |Hydrogen H 1
Antirmony Sh 51 Helium He 2
Argon At 18] | Likium i 3
Arsenic As 33¢  1Berylium Be 4
Barium Ba 56 Boron B 5
Benylium Be 41 [ Cabon c 8
Bismuth B 83, INitrogen N 7
Boron B 5 1Oxygen 0 8
Bromine Br 35| [Fluodne F 8
Cadmium cd 481 INeon Ne 10
Calcium Ca 200 | Sodium Na 11
Carbon c 8] Magneskim Mg 12
Cerium Ce 581  §Auminum Al 13

p—— butisan-Feehnolony Croup GualfytTTe o SUETaTEE (358) 88 SOURCE T W ArISAHTG.COm Page 50




Ghapter B Goaling Thickness Measurement

Coating Thickness Measurement With the Beta Backscatiar Melhod

BETA Element | Symbol| Atomic Element |Symbol| Atomic
name number name number

Cesitrm Cs 851  |Sifcon S 14
Chlorine Cl 17} iProsphonus P 15
Chromium Cr 24} | Sulfur 16
Cobalt Co 270 |Chiorine 17
Copper Cu 29F [ Argon Ar 18
Dysprosium By 66] |[Potassium K 19
Edaium | Er 681 | Caloium Ca 20
Europium Ets 631 | Secandium Se 21

Fluoring F 9 Titanium Ti 2
Gadolinum Gd 64 [Vanadium v 23
Gaflium Ga 311 | Chromium Cr 24
Gemnanium Ge 32, |Manganese Mn 25
Gold Au 791 liron Fe 26
Hafnium M 72 Cobalt Co 27
Holum He 2} | Nickel Ni 28
Holmium Ho 67¢ | Copper Cu 29
Hydrogen H 1 Zing 7n 30
nciium In 48] | Galium Ga 31

todine J 53] |Gemanium Ge 32
irichizmn e 77 | Arsenic As 33
ron Fe 261 |Selenium Se 34
Kryplon Kr 36 Bromins Br 35
Lanthanum La 571 Ixrypton Kr 36
Lead Pb 821  {Rubidium Rb 37
1ithium 1 31 iSirontium Sr 38
Lutetium L 71 Yirium Y 38
Magnesium Mg 12 | Zirconium zr 40
Manganese Mn 281 1 Niobium Nb 4
Mercury Hy B3] | Molybdenum Mo 42
Molybrenum Mo 42¢  1Technetium To 43

Bone B0 ArtisanTachnolagy.Group.- Qualit Instiumentation... Suaranasdd (Qo&gia;c:r"lslii;géé G RS EES Mivee
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Goating Thicioess Measurement With the Beta Backscatter Mothod

Chapter 8 Cogting Thickneas Measufement

Element |Symbol Atomic Efemerd |Symbol. Alomic
name number name ramber
Neodyraium Nd 60] | Ruthenium Ru 44
Neon Ne 10 1 Rhodium Rh 45
Nickel Ni 281  Palladum Pd 46
Niobiim Nb 41  |Siver Ag 47
Nitrogen N 7% FCadmium cd 48
Osmium Os 76] Jindium In 49
Oygen O 8 Tin Sn 50
Paladium Pd 48¢ | Antimony 8b 51
Phosphorus P 15 Telhsium Te 52
Piatinum Pt 78 [lodine J 58
Potassitsm K 181 {Xenon Xe 54
Praoseodym Pr 59 {Cesium s 55
Promethiism Pra &1 Barum Ba 58
Rherium Re 75} jLanthanum la 57
Rhodium Rh 48] |Cerium Ce 58
Rubidicsm Rb 37F |Praeseodym Pe 58
Ruthenium Au 44] [ Neodym Nd 60
Sarnafitm Sm 82) | Prometium Pm 61
Scandium Sc 21} | Samarium Sm 62
Sulhur 8 18] | Europium Eu 63
Selonium Sa 34 Gadofinium Gd 64
Siver Ag 47 Tebium b B85
Silicon Si 141 | Dysprosium Dy 66
Sodiura Na 111 {Holmium tHo 67
Strortium Sr 381 1 Ebium Er 68
Tantalum Ta 73] Thuliam Ten 69
Technetium To 437  §vterbium Yo 70
Talriom Te 52 Lugetium L 71
Toshium b a5 Hafriurm i 12
Thatiurm T 81} | Tantalum Ta 78

BETA

Artisan Technology.Group-—-Quakibi-Hstrmentat
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Chapter B Coating Thickness Mgasurement

Coating Thickness Maaswement With the Beta Backscatter Melhod

BETA Element |Symbol] Atomic Element | Symbol| Atomic
name number name number
Thuiiim Tm 681  |'Tungsten W 74
Titanium T 221 | Rhenium Fe 75
Tungsten w 74 1 Osmium Os 76
Vanadium v 23 iidium I 77
Xenon Xe 84} |Platinum P 78
Yiterbium Yh 701 |Gold Au 79
Yitium Y 39 Meroury Hg 80
Zing 20 30F  EThalfum Li -8
Tin Sn 501 ilead 82
Zircondum zr 401 iBismuth Bi 83
The Goating Thick- A test measurement can determine the suitability of the isotope used if
ness o be meas- the coating thickness fo be measured/expected is not known.
ured!aiﬁeocé:d it pot

Required are:

Page 6-45).

exit the menu.

® Normalization:
TERD
- Press W,

sefting),

- A sample of the substrate (Base material) and
a sample of the coating material (Saturation) for normalization.

- A coated specimen for the measurement.

- enter the number of measurements, Nnorm = 2
Tooem .
press the softkey (Tnorm = 5 sec remains unchanged = default

ENTER . .
press MM, the cursor flashes in the lower entry window,
use the keypad to enter the number 2,

confirm the entry with the softkey ,

Guakanteadl(299).29 collncE.d
- O

® Set up the application (Menu Function 0, [ see also Chapter 6,

® Switch measurement display to normalized countrate (Xn):
- Call Menu 18, £ see also Cﬁt&r 6, Page 6-70.

- Select XN use the softkey to confirm the selection and

Eramo R4S
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Coating Thickness Measurement With the Beta Backscatier Method Chaptar B Coan] | HICKNESS Measursi i

o
£

P - measure 2 times on the substrate. Start each measurement with the BETA

softkey or with the GO key at the measuring table. Reposition
the specimen after each measurement.

- Measure 2 times on the coating material. Start each measurement
with the softkey @M or with the GO key at the measuring table. Re-
position the specimen after each measurement.

- End the normalization with the softkey B

® Perform 5 measurements on the coated specimen, Start each meas-

urement with the softkey or with the GO key at the measuring
table. Reposition the specimen after each measurement.

03 <Xn<0.8 The selected isotope is suitable for the application. isotope suited if

00<¥n<03  The selected isotope has limited suitability for the 0.3<Xn<0.8
application. Use an isotope with lower energy.

08<¥n<1.0  The selected isotope is not suited for the application.
Use an isotope with higher energy.

Xn>1or¥n<0 The coating does not correspond to the sample of
the coating material, or the calibration standards
used were incorrect.

Artisan Technolooy. Graub—— ol
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Chapter 8; Coaling Thickness Measurement Coating Thicknass Measwrement With the Beta Backscalter Method

BETA
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Chapter 9! Electncal Uonduciivity Measuremant

s g SIGMASCOPE®
9 Electrical Conductivity Measurement _
This chapter deals with the factors that influence the electrical conduc-
tivity measurement:
» The temperature of the specimen
¢ The distance between the measurement probe and the specimen
(Lift-Off-Bffect)
o The geometric form of the specimen (curvature, diameter of the test
area, thickness of the specimen)
Sections of the Chapter
9.1  Temperature influence on the electrical conductivity
rneasurement '
9.1.1 Electrical conductivity measurement without temperature
compensation
9.1.2 Electrical conductivity measurement with temperature
compensation
9.2  Lift-Off-Effect
9.3  Influence of the specimen geometry on the electrical
conductivity measurement
Opera‘i{}r's fﬁg;ﬁ‘a‘; ;i‘éggé\ﬁ’édg{j\ﬁ‘@ @gﬁcﬁ:&y Hastromentatiomr —Guaranteed (888 88+ SOURCE TWWRN artiSanty. com Page 9-1




Chapter 3: Blectical Conductivily Measurement

Temperature Infiuence on the Elsctrical Conductivity Measurermant

SIGMASCOPE®

Example

Electrical Conductiv-
ity Measurement With
out Ternperature Com-

pensation

9.1 Temperature Influence on the Electrical
Conductivity Measurement

Temperature is the most significant influencing factor for electrical
conductivity measurements. The temperature influence for the various
materials can be expressed by a so-called temperature coefficient (0f).
You can find temperature coefficients listed for various materials in
various technical publications (e.g., R. C. McMaster, P. McIntire, M.
L. Mester: Nondestructive Testing Handbook; USA: American Soci-
ety for Nondestructive Testing).

The physical correlation between the electrical conductivity and the
temperature of the specimen is shown in the following equation:

C=Cp/[1+a(T-20°C)]

where:

< electrical conductivity in MS/m

Cyo.  electrical conductivity at 20 °C

T: current temperature of ihe specimen

o temperature coefficient for the electrical conductivity in 1/°C

For Cu, with an electrical conductivity of 58 MS/m (100 % IACS) at
20 °C, a temperature increase of, for instance, 1 °C will cause a de-
crease of the electrical conductivity of 0.23 MS/m; correspondingly,
for 100 % IACS areduction of 0.4 % IACS.

With a typical repeatability of 0.2 %, differences in the specimen tom-
perature of only 0.5 °C already makes a difference.

The FISCHERSCOPE® MMS® has the ability to measure the electri-
cal conductivity with or without temperature compensation. The deci-
sion whether to measure with or without compensation is made when
setting up the application. Before switching to normalization from
Menu Function 0, the following query will appear:

Select measurement

() without temnp. correction

(w) with temp. correction

The following sections explain these two measuring modes in grcatcr
detail.

Artisan. Technoloay Graun.-.Quality Instrimentation...Suaranteed. {888} 88-SOLIRGCE L ypan
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Temperature Infiuence on the Elecirical Conductivity Measurement

Chapter 9: Elechical Conductivity Measuremant

9.1.1 Electrical Conductivity Measurement Without
Temperature Compensation

Select "without temp. correction” from the last menu window prior to
normalization, if temperature compensation for the electrical conduc-
tivity measurement is not desired.

For correct electrical conductivity measurements without temperature
compensation, the specimen and the calibration standards must have
the same femperatute (£1 °C (= 1.8 °F) according to guidelines of the
BOEING AIRCRAFT company).

The values noted on the calibration standard apply to a temperature of
+20 °C (68 °F). That is, for accurate measurements, the normalization
and corrective calibration should be made at this temperature and the
specimen should have a temperature of 20 °C (68 °F) as well. If meas-
urements are made, for instance, at +23 °C(73.4 °F) instead of at
420 °C (68 °F) and if the value noted on the standard (referenced to
+20 °C (68 °F)) is entered during normalization, then the result meas-
ured on the specimen at 23 °C (73.4 °F) will also be referenced to

20 °C (68 °F). However, the result will not be totally accurate depend-
ing on the differences of the respective temperature coefficients
(standard, specimen).

9.1.2 Electrical Conductivity Measurement With
Temperature Compensation

In the electrical conductivity measurement mode, the MMS® displays
both the actually measured value and the electrical conductivity refer-
enced to 20 °C (68 °F).

Select the parameter "with temp. correction” from the last menu win-
dow prior to normalization when setting up the application (Menu
Function 0), if temperature compensation for the electrical conductiv-
ity measurement is desired.

The following data must be known:
» Current temperature of the specimen
» Temperature coefficient of the specimen material

With the current temperature and the temperature coefficient of the

specimen material entered (by softkey ), the MMS® will reference
the measured value to the reference temperature of 20 °C (68 °F) and

Artisan Technology Greup-—Oualibvdastirrentation———G
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Calibration Standards

and Specimens Must

Have fhe Same Tems
perature.

é

Temperature and Tem-
perature Coefficient
of the Specimen Must
be Known.
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Chapter 9; Blactical Conduciivity Measurement Lig-Of-Effect

SIGMASCOPE®

Electrical Conductiv-
ity Measurement With
Temperature Compen-

sation
continued

Non-Conducting Coat-
ings of up 1o 600 pm
are Lift-Off-Compen-

sated. '

will display this value (¢ (20C) or ¢ (68F)), The reading without tem-
perature compensation will be displayed as well: ¢ (curr.temp) = XXX.

When making measurements with temperature compensation, the -
value referenced o 20 °C {68 °F) can be measured at any temperature,
as long as it is known.

9.2 Lift-Off-Effect

Another factor influencing the electrical conductivity measurement is
the distance between the probe and the specimen. This factor is re-
ferred to as Lift-Off-Effect. It occurs with specimens that are coafed,
for instance, with paint or other non-conductive coatings. A suitable
probe design and appropriate mathematical treatroent of the probe sig-
nal correct this effect almost entirely.

Within a distance of up to 600 pm (24 mils), the Lift-Off-Effect gener-
ally does not affect the MMS® measurernent.

m 4
O
= 3
g 2 100 % IACS
" 2
-
é 1 136 %
E 0.5 /: —“HACS
g 9 —""""M_._..-e'f -
g ~0.5
-1
-2
4] 0.5 1 15 mm 2
H 0.02 0.04 miis 0.08

Probe-Specimen Distance

Fig. 8_1: Influence of the Lifi-Off-Effect on the elecirical conductivity
measurement

BE° Tt depends on the probe type to which distance a lift-off compensation is possi-
ble.
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Geometty of the Specimen Chapter 9: Electrical Conductivily Measuremant

9.3 Geometry of the Specimen

g.3.1 Material Thickness

Depending on the electrical conductivity measurement, the specimen
must have a minimum thickness to avoid an influence on the reading.
Table 9_1 shows the minimum thicknesses (Th,) of some materials.

ElL Conduct. | mm Thymils |mm Thy mils
MS/m % IACS| (68kHz, ES1A) | (300 kHz, ES2)

Cu 58 160 0.66 26.4 0.31 124
354 61.0 0.84 33.6 0.40 16.0

17 293 .- 1.22 48.8 0.58 23.2
Brass 14.3 24,6 1.33 53.2 0.63 25.2

Titaniom | 2.4 4.1 3.24 129.6 1.54 61.6
Tab. §_1; Minimum Material Thicknesses for Some Materials

Material

Al

The standard penetration depth is a known quantity in the theory of
eddy current testing:

8= 303 & Standard penetration depth in mm
m“ C: Electrical conductivity in MS/m

f: Frequency in Hz

"The rinimum material thickness (Thy), also known as safuration thick-
ness, where an increase in thickness will have no significant effect on
the electrical conductivity reading can be calculated according to the
following equation:

ds = 2,6 x & mm (according to ASTM E 1004-84)

A relatively accurate measurement is possible even if the thickness is
less than the limit Th,. The specimen is placed on a sufficiently thick
non-ferromagnetic metal piece with an electrical conductivity that is
similar to the one of the specimen. To obtain correct measurements
with sheet metal specimens, the sheets may be "stacked” to reach the
saturation thickness.

The next page shows the relationship between the material thickness
and the deviation of the electrical conductivity readings for probes
with 68 kHz and 300 kHz.

SIGMASCOPE®

Minimum Material
Thickness
Th, =26 X 5

Measures for Speci-
men Thicknesses
<d;
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Chapter 8 Sleciical Conductivily Measurement Geometry of the Spadimen

SIGMASCOPE® £
Material: Aluminum
3 52 g3+ C: 26.2 MS/m
<
o g Probe: ES1A
& 342 f: 68 kHz,
2 1.7 1 Ths
=
S WO RO SO
£ o9 0 | ; : . }
o
S 0.2 06 08 10 1.2 14 mm
e "M -1+ 8 24 32 40 48 56 mils
[+
kS material thickness
3 34 -2-
tan
52 =31

Fig, 9_2: Influence of the material thickness on the electrical conductivity
measurement with the probe ES1A (68 kiHz).

o 69 +
g "E4
:‘; = al Material: Aluminum
o 5273 C: 26.2 MS/m
34 27 Probe: ES2
f: 300 kMz
217 1
k:
& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o 4] 0 3 3 : }
s 0.4 06 08 1.0 mm
g.n el 16 24 32 40 mils
:‘é material thickness
2 34 27
5.2 -3+
69 -4+

Fig. 9_8: Influence of the material thickness on the electrical conductivity
meastirement with the probe ES2 (300 kiHz)
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Geometry of the Specimen Chapter 8 Elactical Conjuchvity Measlirermen

9.3.2 Curvature of the Specimen

Measurements may be erronecus if the measurements are made on
curved specimens. Measurements made on convex surface curvature
result in lower electrical conductivity readings than measurements on
the same material but on flat surfaces. With concave surface curva-
ture, the influence goes in the other direction. That is, the electrical
conductivity reading is higher than the reading on flat measurement
surfaces.

The influence of the curvature becomes recognizable with curvature
diameters of < 60 mm (2.4") (convex surfaces) or < 120 mm 4.7y
(concave surfaces) respectively.

The following diagram shows the factor that the reading needs to be
multiplied with to receive the actual electrical conductivity value of
the material. The diagram illustrates the comection factors for convex
surfaces. '

1.4 \

Correciion Factor
s
XY

0 20 40 60 mmn 80
0 8.79 1.57 236 inch 315

Biameter of the Curvature

Fig. 9_4: Influence of convex surface curvature on the elactrical conductivity
measurement

SIGMASCOPE®
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Chapter & Electrical Conductivity Measuremant Gaometry of the Specimen

SIGMASCOPE® 9.3.3 Edge Effect, Size of Test Area Oy

The influence of the distance (2) between the outer diameter of the
probe and the edge of the specimen is known as edge effect. This dis-

tance should be 2 3 mm (0.12°).

Probe

Fig. 9.5 o
£

Influence of 5
the Edge Ef S
fect on the % """"""""""""""""""""""
Eloctiical ©ome @ 70 kbt T s e »
ductivity Meas- & I —— s S
urement for a & R N T
largeeareatest B 4 b fennb e
area 2 40 80 120 160 200 mils

k-4

3

5

e

(s

The following general equation can be used to calculate the minimum
test area for circular specimen:d,;, = d,, +1cm(0.397)

dyee  Diameter of the minimum test area where the edge effect has
no influence

done:  Probe diameter (14 mm (0.557) for ES1A, 9 mm (6.35") for
ES2)

The probe must, of course, be placed in the center of the test area.

Artisan Technalogy.Group - Quality Instrumentation.....Guaranteed.{888).88-SOURCE L wwa-artisanig-com
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Chapter 10: Ferrita Content Meastremani

10 Ferrite Content Measurement

This chapter deals with the factors that influence the ferrite content
measurement:

» The geometric form of the specimen (curvature, thickness of the
specimen)

s Austenitic clad layers on ferritic steel or iron parts

Sections of the Chapter
10.1  Influence of the specimen curvature
10.2 Influence of the specimen thickness

10.3  Substrate influence on the 8-ferrite measurement for
austenitic platings

Astisan-Technoloay. Grethb—Ouahty-Hast L0000y oo
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Chapter 10; Ferrite Content Measurernent Influence of the Spacimen Curvanrg

FERITSCOPE®

10.1 Influence of the Specimen Curvature

If the specimen is curved, the reading will deviate from the actual
value as the carvature increases (starting with a curvature diameter of
approx. 50 mm (2 ")). Correction factors can be used to correct the in-
fluence of the specimen curvature.

The following telation exists between the ferrite content and the dia-
meter of the specimen curvature:

Ferrite, = Correction Factor x Ferritey,

Ferrite, = true ferrite content
Ferrite, = measured fegrite content

The curves in Fig. 10_1 show that curvatures with diameters of
Z 50 mm (2 ") bave a negligible influence.

Example: A ferrite content of 30 % is measured on a cylindrical sur-
face with a diameter of 20 mm (0.79 ). The true ferrite content can be
calculated as follows:

Ferrite, = 1.04x30 % =312 %

Mameter of

the Curvature
128 -
/L. E‘mm {6.02%
1.20 - =10 mm (0.40")
T / ,a‘_'. |
g 1.15 / = i
e ] 20 mm (0.79")
§ 110 e
a5 i R 30 mem (1.18")
£ 10pt—fumss ettt 50 i (1.07")
© crrrmer T UL e =TT T 100 mim (3,947
100 PP Pe peui e S AP CER SR I

Measured Ferrite Content %

Fig. 10_1: Influence of the Specimen Curvature on the Ferrite Content Meas-
urement
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influgnce of the Spetimen Thickness

Chapter 10: Famiia Conlent Measuremant

10.2 Influence of the Specimen Thickness

Sheet metal thickness may influence the ferrite content measurement.
"This influence becomes noticeable with sheet thicknesses of S2mm
{0.08"), as shown in Fig. 10_2. The following relation exists:

Ferrite, = Correction Factor x Ferrite,,

Ferrite, = true ferrife content
Ferrite,, = measured ferrite content

Example: A ferrite content of 6 % is measured on a metal sheet with
a thickness of 1 mm (0.04 ). The true ferrite content is calculated as

follows:

Ferrite,= 1.05x6 %=63%

1.25

1.20

1.15

1.10

1.05

Correction Factor

1.00

i

®

.

"\ \—3.90 % ferrite content (measured)
A" | 8.70 % ferrite content {measured)
k [ | i

"AV/ 9.70 % ferrite content (measured)

¢‘/\
ot

-

*ow
N
L

L
o Ml B

0.00 080 1.00
0.00 20 40

.50 2.00

&0

80

2.50
100

Sheet Metal Thickness

300 350 mmd.00
120 140 mils 160

Fig. 10_2: Influence of the sheet metal thickness on the Ferrite Content

bWMeasurement
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Chapter 10; Ferfile Conient Measurement SBubstrate influence on the Fersite Moaasurement for Austenitic Layers

I'\.W,/.

FERITSCOPE® 10.3 Substrate Influence on the Ferrite Meas-
urement for Austenitic Layers

When making ferrife confent measurements on austenitic layers on fer-
romagnetic steel, the readings are influenced by the layer thickness.
This influence becomes noticeable for layer thicknesses starting at

< 2 mm (0.08"), as shown in Fig. 10_3. The foHowing relation exists:

Ferrite, = Corrective Factor x Ferrite,

Perrite, = true ferrite content
Ferrite,, = measured ferrite content

Example: A ferrite content of 6 % is measured on an austenitic layer
with a thickness of I mm (0.04 ). The true ferrite content is calcu-
lated as follows:

Ferrite; =085x6%=51%

1.00

"--..a-ﬂ”
.>\' -
I

YO AN

- Rl tw
= * §

050 7 ’ 8.20 ?a ferrite c?ntent (meéasured)
by . \,'\6.70 % ferrite content (measured)
2 080 grte | ! i
w ' I 380 % ferrite content {(measured)
z »
g /
§ 0.70 A
5 '
© 060 !
i
0.50 ) |
(.00 1.00 2.00 3.00 4.00 5060 mm 6.00
0.00 40 80 120 180 200 mils 240
Coating Thickness
Fig. 10_3: Substrate Influence on the &-Ferrile Measurement for Austenitic
Layers
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Chapter 11; Evaluation

11 Evaluation

The FISCHERSCOPE® MMS® saves the user from having to do the
sometimes complicated and extensive mathematical computations for
the statistical evaluation of the measurement data. The evaluation is
performed separately for each block and or over a selection of blocks.
The statistical characteristics can be viewed and printed from an evalu-
ation menu. Presentation modes such as SPC chart, sum frequency
chart (normal probability chart) and histogram are part of the stapdard
instrument configuration and can be called from the evaluation menu.

@_} For a description of the statistical terms as well as the formulas
and formula signs used see the Glossary, Chapter B.

For additional information regarding the various statistical meth-
ods and regarding the probability calculations, we would like to
refer to the respective technical literature. A detailed description
would be beyond the scope of this manual. You can find some
references in the bibliography at the end of this chapter.

Display Modes (Examples)

Evaluation menu
o ] I O ]

fron: oo 18
$2,086. 1998} 8%, 06, 183
11184125 14613 Histogram
e 7 EERETLE
Hunber of Blocks d Eotrtuhl e bl e B -
Hunber of HMeas. = 158.& B A9.) 58,0321 &
igaig i
8.9 %u
ltpn] ItExanele sy gg%-g ¢
' 5i.3 !
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zgzts s L Bl o
{3518 Byt % LR 151.1 st 8,107 ] ok
fprl 3iExamele 99 B o s e
50 " @d 1
Statistical Characteristics £ e S PC
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Eztiﬁated Stdvpey 8 3 3 12 ¥ 153-8
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T 1511 47 0,196 un
grrl IiExample iN_tot: frrl JrtExamrle ik iots 59

MTATER FAC - ek Mustar Foad o+ Hustweelllsge, GE. oot TSA

Deliver me.n SRTFLHEIRE
Dl bvars TR KR

Phonn: POETE LELRY Fam: DRATEFIIALE
arriede o Eiate
Arnhoie no.a XEE-1AT
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Chapter 11: Evaluation

11.1 Evaluation Menu 9,
FPERIMAS T IR (R EGABLI .3 SR
Blacks fromi Lo 1 ] RICHART

82,86, 1998/ 83.06. 1998 -
Tine 11114125/ 16106133

Feature
feiv | 18

Date

H# H

S UVIMM| Humber of Blocks
C/iw | Humber of Meas. 38 |Ees

B mye

T
Moin E
Arel 3:Examels N_tot: 58 !!

Example

The evaluation menu is the starting point for the statistical evaluation
and for the evaluation printout. The graphical evaluation menus and
the menus with the statistical data are called from these menus. Soft-
keys are used to call the menus.

@ The following pages describe the following evaluation modes in
greater detail:

- SPC chart, enter SPC parameters, calculate the control limits,
call the SPC characteristics, description of the SPC display
mode, beginning on Page 11-4,

- Sum frequency diagram (probability chart), beginning on Page
1112

- Histogram, beginning on Page 11-14.

- Statistical characteristics (final result), beginning on Page 11-16.

- Evaluation of blocks, beginning on Page 11-17.

The second menu page of the evaluation menu contains the softkeys
for data transfer, for example, to a computer, and for the printout.

For more information regarding printing of measurement data see
Chapter 6, beginning on Page 6-28,

For more information regarding data transfer via the R5232 inter-
 Tface see Chapter 12.
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Chapier 11: Evatuation

Call the evaluation menu

B35° The menu can only be called from the measurement mode,

® Press the softkey .

Exit the evaluation menus

RE-
® To exit the evaluation menu use softkey .
I necessary, press the key several times until the measuring mode

RE-
appears on the display. The softkey disappears from the
measuring mode. -

11.1.1 Block Selection

» An evaluation can be performed for one block, across a number of
consecufive blocks, across all blocks, and/or across blocks with the
same feature (name) of the active application.

Example for a block selection: from block number 3 to block
number 7. This means that the evaluation (graphical display and cal-
culation) is performed only for the specified blocks - that is, across
5 blocks in this example. The measurement data of the remaining
blocks do not enfer the evaluation.

. . ) 3
® FEater the block numbers in the evaluation meny: B . B,

. . ENTER
® Switch between entry/selection windows: Il

L w A8 CON-
® Sclect the feature from the list: MR or WM and &5,

Call the Evaluation
Menu:
EVAL-
LATE

Exit the Evaluation
Menu:

TURN

Artisan Technoloay. Group. - Quality Instrumentation....auaranieed.l.(888) 88-SOURCE.l.wnav artisantg. com.
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Chapter 11: Evaluation

Pags 114

11.2 Graphical Evaluation
11.2.1 SPC Chart

FEFTIFEC L —ER EGREL.3
Eualuation with 5PC control chart
the 151.8|=: 8,191

151.3

1
2 158,98 151.3
3 151.8[=F 151.0
4 151.8] 1 158, 7
5 3 —

e B. 488
i W e e s
- @
the 151.1 &: B.196] pnm
Arrl 3:Examele  |[H_tot: 56 |

RE-
THEHN

Example

Data for process conirol are presented clearly in an SPC chart. The
control charts evaluate the forthcoming progress, the shift and the ran-
dom deviation range of a process. The control limits define the outer-
most limits for acceptable values, The control limits can be computed
by the MMS® instrument or entered via the keypad according to com-
pany-specific specifications,

Here, the progress can be over freely selectable groups of measure-
ments (blocks), contrary to SPC chart display in the measuring mode.

For the measurement display mode SPC Chart see Chapter 5, be-
ginning on Page 5-16.

Prereqguisite:
¢ A minimum of one closed group (block) with two measurements (n
= 2} must be available. '

+ To calculate the control limits from a so-called pre-run, a minimum
of 5 groups each with at least 2 measurements is required.

* The smallest group size is 2, the largest is 9.

* A normal distribution is required to apply the method of statistical
process control. For the process, this means:
- a fow and event deviation (&) around the mean measurement
vahwe (d.., ¢.., Fe..),
- an even distance of the mean measurement value to the
control Himits.
I is, therefore, advantageous to run a pre-measurement and check
the frequency distribution. The FISCHERSCOPE® MMS® offers

Oneratos Mamal FISCHERSCOPE® MMS®




Chapter 11; Evaluation

T

. appropriate functions in the evaluation menu (sum frequency chart SPC Chart
.. & (continued}
and histogram €LY,

UATE §CHART.

Call from the measuring mode:
EVAL-
® Press the softkey (HMH and then Bkl to display the

menu page “Evaluation with SPC control chart™,

Daal ceating measurement application (Duplex): Each coating Dual Coating Measure-
is displayed in an SPC chart. To call the SPC charts for the individ- meni Application

SIGMA (DUPLEX)
ual coatings use the softkey - -

= displayed: Temporarily, the display for coating 2 (mtermed;-
ate coatmg) appears,

displayed: Temporarily, the display for coating 1 (top coating,
paizat coating) appears.

Printin
BEZ™ To print the SPC chart display use the sofikey _ 9

ES™ Fach groap in the SPC chart can be selected with the cursor (dash-dot line)

wilin, i

11.2.1.1 Enter the SPC Parametlers: Enter SPC Parameters

B3 Does usually not apply to applications with measurement display mode SPC evnt-¥ sec YoRRA.
chart. The set parameters are entered automatically. WETER

Call: from the menu page “Evaluation with SPC control chart”.

® Press the softkey WA o open the menu page “Enter SPC Parame-
ters” to enter the SPC parameters for the SPC chari to be displayed.
Use the keypad to enter the parameters: " .-
Switch between the entry windows with Y

&7 Dual coating measurement application: The SPC parameters must be en-
tered/calculated separately for each coating,

I3 Group size: If automatic block creation is enabled, the block size entered
(in menu function O or 1} automatically corresponds to the group size () for
the SPC chart. In this case, the group size cannot be changed!

IF" Group size: The group size (1) can be specified only when sutomatic block
creation is disabled. The group size mugt be £ the block size. An SPC chart
evaluation will not be performed if the proup size is greater,
if the group size is smaller than the block size, then as many groups as possible
will be created for each block, However, the number of measurements that can-
not form a group 1o the end of the block based on the specified group size do
not enter the evaluation. Exarnpie: An application has 50 measurements and a
block was closed mannaily after every fifth measurement. For the SPC chart
evatuation, the group size is set to 3. Measurements 1 to 3 of the first block
form group 1 for the SPC chart, The measurements 4 and 3 are omitied be-
cause they cannot form a separate group within the first block. These measure-

Artisan Technology. (GLOUR.= nunlmz lnstrumentation. Glakanteed l IQQQ) 23 .SOUIRCE. : MAAARAL ﬂrtiﬂantg am
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Chapter 11: Evaluation

SPC Chart ments do not enter the SPC chart evaluation! The same applies to all sub-
{continued) sequent blocks {2 10 10),

EVAL- PARA.
UATE JCRARTRRETER)

L

SPC Parameters (Menu page: Enter SPC Parameters)

Group size, number of single readings per group.

1= See 2nd and 31d note on previous page, ?

X (th) chart and R chart display X/R
¥ (th) chart and s chart display X./s
The specification limits USL and LSL as well as the

capability factor Cp are taken into consideration for specification
the statistical SPC chart characteristics. The control P Jimits
Iimits are computed automatically when these data are

entered.

% Lower control lmit for the X (th) chart 1.CL

* Upper control limit for the X (th) chart UCL

* Upper control limit for the R chart UCLR)
* Upper control Himit for the s chart UCL{s)

*#* Lower specification lmit
Limits already entered for the application will be LSL
entered automatically.

** {Jpper specification Hmit
Limits already entered for the application will be USL
entered automatically.

** Cp value (capability factor).
Ideal vaine: 1.33,

* The control limits can be entered if “specification limits” is switched off
{disabled).

** Specification limits (USL, LSL) and Cp value can be entered and displayed only
if “specification limits” is switched on (enabled).

For a description of the statistical terins as well as the formulas
and formula signs used see the Glossary, Chapter B.

CON-
® Accept the entries/settings with the softkey Hisl¥. Return to the

menu page “‘Evaluation with SPC control chart”.

Cp

—————— i an-Technelegy-Credp—Quality-strumentation—Guaranteed--8881-88-50UR
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Chapter 11 Evalualion

m,f’i

11.2.1.2 Calculating the Control Limits: Cafculate
Control Limits

There are two ways available for calculating the control limits with

the FISCHERSCOPE® MMS®: AR

» ASTM MNL-7 (ASTM: American Society for Testing and Materi- UATEJCHARTRVELEE
als; American standard ASTM publication MNL-7, Manual on Pres-
entation of Data and Control Chart Analysis, 6th Edition (ISBN 0-
8031-1289-0)) .

» DIN (Calculation according to the quality control chart technology
of the Deutsche Gesellschaft fiir Qualitit e. V. (German Quality
Society}).

Use menu function 39 to select which formula should be used for cal-
culating the control lirnits. '

%&ﬂ A description of menu function 39 see Chapter 6, page 6-103.

/3 @ For a description of the statistical terms as well as the formulas
and formula signs used see the Glossary, Chapter B.

L
%

® (all the evaluation meny: U7,

|
® (3l the menu page “Evaluation with SPC control chart™: 8.

® (Call the menu page “Enter SPC Parameters™ ETERR

If the control limits are not known, proceed as follows depending on

the available data:

- Available data: specification limits (USL, L.SL) and process capabil-
ity factor (Cp), Page 11-7.

- Available data; Data from pre-run, Page 11-8.

- Available data: Process mean value (x..) and estimated value for the
standard deviation (&) or for the mean range R., Page 11-9

Available data: specification limits (USL, LSL.) and capabii-
ity factor (Cp)

® Enable the Parameter “Specification Limits”: Stid.
Entry boxes for LSL, USL and Cp value will appear.

B35 If values have already been entered for the active application, limits already
specified will be transferred automaticaily from the application. The Cp value
is anfomaticaily set to 1.33.

. g 3

® Enier the desired values: Wi ... B0,
. ENTER
To switch between the entry boxes: #llE.

Artisan.Technology Group.-Quality Instrumentation . Guaranieed.{888)-88-SOURCE|-wwa e
} LR GE-wrrnn:
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Chapter 11; Evaluaiion

Calculate
Conirol Limils
{continued)

EVAL- PARA.
UATE BCHARTRVETER

Paoe 11-8

® Calculation: After entering the numbers for LSL and USL press

the MM key 10 calculate the control limits (LCL, UCL, UCL(s) or
UCLR) on the Ieft side of the display).

Changing LSL, USL and/or Cp:

® Make the desired changes on the menn page “Enter SPC Parame-
ters”
ENTER

9 g . ENTER
(MM M, BN After entering the numbers, press the .
key to recalculate the parameters.

Changing LCL, UCL, UCL(s) and UCL(R), X.. (= th) and/or &:

ADVAN
® Press the sofikey E23i8 t0 open the menu page “Calculation of con-

trol limnits” and make the desired changes. After entering the num-
bers, press the key to re-calculate the parameters.

® Accept the entries/settings as SPC parameters with the softkey

CON-
. Return to the menu page “Evaluation with SPC control
chart”.

RE-
To return to the measuring mode: Press 2 times.

Available data: Pre-run (pre-measurement)

I35 A minjmum of 3 groups each with a minimum of 2 measurements - that is, a to-
tal of 10 measurement data - must be available to calculate the control limits
from a so-called pre-run,

IE5° The parameter “Specification Limits” must be disabled (={ ).

® (On the menu page “Enter SPC Parameters”, press the softkey Wi
The control hmits will be calculated aviomatically using the pre-
rin values.

Changing LCL, UCL, UCL(s) and UCL(R):

® Use the meno page “Enter SPC Parameters” to make the desired
changes
(& &, W). After enter the numbers, press the — key 10
re-calculate the parameters,

Opemtor

.....
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- _
%} Changing x.. {= th ) and/or &: c Og?sg}':jfzm

{continued)

ABVAN
® Press the softkey B22Bto open the menu page “Calculation of con-
v ke . G 9 ENYER
tro} limits” and make the desired changes (MES ... INOW, W), Af- EVAL- FARA-
v ENTER . :
ter entering the numbers, press the Ml key to re-calculate the pa- LATE JCHARRUE LR
rameters.

b Accelgpt the entries/calculations as SPC parameter with the softkey

. Return to the menu page “Evaluation with SPC control
chart.
L3 RE' *
To return to the measuring mode; Press WHAd 2 times.

Available data:

Process mean value (x.. = th) and standard deviation (&)

ADVAN
® Press the softkey Hi2tB to open the menu page “Calculation of con-

- trol limits” and make the desired enfries. After entering the num-
ENTER
bers, press the Il key (o re-calculate the parameters.

® Accept the entries/calculations as SPC parameters with the softkey

CON-
. Return to the menu page “Evaluation with SPC control

chart.
+ RE’ -
To return to the measuring mode: Press Wil 2 tunes.

Artisan Technology Group.s.Quality.lnstrumentation . Guaranteed.).(888).88-SQURCE |y artisantg-com
J | ! . O
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Chapter 1% Evaiuation

SPC Characteristics
Process Capability

EVAL- INFD
UATE JCHARTE © p

Printing

Page 11-10

11.2.1.3 Call the SPC Characteristics:

Call: Only from the menu page “Bvaluation with SPC control-

chart”.

INFO '
® Press the softkey to epen a menu window with the statistical

characteristics for the displayed SPC chart.

Statistical characteristies of the SPC  |Coating [Conduc-{Ferrite

chart thick- |tivity  {confent
ness

Averaged group mean values th.. G Fe.

Group deviation range (th.., )

(only when autom. block creation is en- sa

abled)

Group size,

number of single readings per group n

Number of groups aGr

Lower set specification Hmit 1.5L

Upper set specification limit USL

Capability factor c_p

Capability factor c_pk

B To print the statistical characteristics for the displayed SPC chart use the soft-

key

02 This menu page is for information purposes only. No changes can be made on
this page. Changes can be performed only in menu page “Enter SPC Parame-

ters”™ )

For 2 description of the statistical termns as well as the formulas
and formula signs used see the Glossary, Chapter B.

® To return to the SPC chart display (menu page “Evaluation with

CON-
SPC control chart”™) use the softkey .

Coeraiet

anual H
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e A MM WME TR T R e M M A W

Aerl JiExamrle

Example X./5 éhart

Control charts display the mean value (?ﬁ) and the range (R) of succes-
sive random samples, or the mean value (fh) and the standard devia-
tion (s). The upper section of the display shows the X chart (th chart),
the s~ or R charts are displayed in the lower section. The control limits
UCL and LCL for the X chart and UCL(R) for the R chart, or UCL(s)
for the s chart are shown as dashed lines in the charts,

Display resolution and size allow only for a rough presentation. The
printout of the SPC chart offers a better resolution.

For process control, random samples are continuously taken from the
running production process, if possible in equal time intervals. For
each random sample, consisting, for example, of 5 parts (= group
size), the mean value is plotted in the x chart (and depending on the
display mode, the range (R} or the standard deviation is entered into
the R or the s chart). To evaluate the process, control Hmits must be
shown in the SPC chart, The control limits can be either entered or
they can be calculated. The FISCHERSCOPE® MMS® calculates the
control limits according to the American standard ASTM publication
MNL-7, Manua! on Presentation of Data and Control Chart Analysis,
6th Edition (ISBN 0-8031-1289-0) or according to the quality control
chart technology of the Deutsche Gesellschaft fiir Qualitit e, V. (Ger-
man Quality Society)).

§| For additional information regarding the SPC chart see Chapter 5,
beginning on Page 5-16.

Altisan an-hnnlnnu GLoL B n ralibslnstrsmentation Cuar

SPC Chart
{continued)

Example X/R chant

Operator Mantusl FISCHERSOCOPES MME®
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11.2.2 Sum Frequency Chart (Probability Distribu-

tion Chart)

FERMASC COFE®R) EGAEL. 3
% | the: 151.1 st B.192 | onm
) AR Femedummcpenndnnafen- T
T T O e T~ srLieLl SUE
<70 J SRV REEE REREPRPE- SR PERY SRRSO

SR B -
18 frrpe
-l £ 7566wt 5,188 151.6 =

1.6 =
APFl 3:Examele  |Ntot: 50|

Sum Frequency Chart

EVAL-] .
UAT

Min. 5 Measurements

Page 1912

Example Sum Frequency Chart

The sum frequency chart is a graphical display format from which the
outlier portion of a batch (lot, production series) can be estimated. Us-
ing the sum frequency chart, the lower violation probability and the re-
lated confidence range can be viewed for a coating thickness value, or
the coating thickness value for a certain Jower violation probability.

Prerequisite:
¢ A minimum of S measurements per coating (n = 5) must be avail-

able for graphical measurement data display in a sum frequency
chart.

* 5<n<30 (per coating): The sum frequency values are plotted in
reference to the single readings. The Kolmogoroff-Smirnoff Test is
used 1o test for normal distribution of the measurements,

¢ 1> 30 (per coating): The sum frequency values are plotted in refer-
ence 1o the classes. In addition, the confidence range (error cone) is
shown for a confidence level of 95 %, The Chi Squared Test is
nsed to test for normal distribution of the measurements.

U= A histogram display can be opened for 30 or more measurements.

» If there is no normal distribution, the instrument will automatically
determine a correction line.

¢ If there is no normal distribution, a correction curve is plotied auto-
matically in the chart and skewness and kurtosis are determined.

For a description of the statistical terms as well as the formulas
and formula signs used see the Glossary, Chapter B.
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‘,} Sum Frequency Chart

L

Call from the measuring mode: {continued)

EVAL-
® Press the softkey BEUS and then WM to display the probability EVAL-

chart. UATE

Dual coating measurement application: The sum frequency is de- Dual Coating Measure-

termined for each coating and plotted in a sum frequency chart. To ment Application
- SIGMA (DUPLEX)

call the charts for the individual coatings use the softkey . or

displayed: Momentarily, the display for coating 2 (intermedi-
ate coaling) appears,

displayed: Momentarily, the display for coating 1 (top coating,
paint coating) appears. ' o

05 To print the displayed sum frequency chart use the softkey ey Printing

Description of the Display
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Exarnple Probability Chart

The sum frequency values (of the random samples) are plotted in a
sum frequency chart (Gaussian Probability Paper) and appear as small
black squares in the chart. The sum frequency (in %) is plotted on the
ordinate (y-axis), and the coating thickness (in pm) on the abscissa (x-
axis). Display size and resolution allow only for a rough presentation.
The printout of the sum frequency chart offers a better resolution. Ad-
ditionally, the printout shows the ‘u’ values of the standardized nor-
mal distribution (quantile) on the right ordinate.
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Chagter t1: Evaluation

Histogram

EVAL-J .. JHISTD
UATE - JGRAW

Kiin. 30 Measurements

Dual Coating Measure-

11.2.3 Histogram
PERMASCOFE®R EGOE], 3
158, & ihi 121.1 =1 @, 192 "
156. 7 1
156. 8 1
156.9 &
151.6 13
151.1 &
151, 2 11
(3 i ) (—————— ORI B
1561.4 4
31 :
-5 Vormal distribution
Arrl 3iExanrle IH....ta:&t : 58 [-I

Example Histogram

A histogram clearly shows the distribution of the measurements ac-
cording to classes, that is, how many measurements are within a cer-
tain coating thickness range.

For a description of the statistical terms as well as the formulas
and formula signs used see the Glossary, Chapter B,

Prerequisite:

* A minimum of 30 measurements per coating (n 2 30) are required
for the histogram display. The Chi Squared Test is used to test for
normal distribution of the measurements.

» The histogram can be called only from the sum frequency chart.

Call from the measuring mode:

HISTO
® Press the softkey VAN,

and then &N,

Dual coating measarement application: Each coating is dis-

ment Appiication played in a histogram. To call the histograms for the individual
SIGMA (DUPLEX) ] 5
coatings use the softkcy Wil or ¥
displayed: Momentarily, the display for coating 2 (intermedi-
ate coating) appears,
displayed: Momentarily, the display for coating 1 (top coat-
ing, paint coating) appears.
Printing B3 To print the histogram use the softkey il
Artisan Tnohnnlncy (‘rmu:n Qllalify lastrumentation——Guatantead | IQQQ\ 88-SOURCE |
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Chapter 11 Evailuation

} Description of the Display: Histogram
{continued)

FERIMNASCOFER EGABL.3

158, 6 the 151.1 gt 8,192 Ii"i

158, 7 |

156.8 == é

150, 9 -

151.6 £

151.1

151.2 11

151.3 =]

15{.4 4

151.5 %

tol.6 ormal digtribution

AFFl 3:Examrle Htot: Solii

Example 1 Histogram

The class borders are shown on the left side and the frequency density
on the right side. '

The display resolution and size allow only for a rough presentation.
The printout of the histogram offers a better resolution. The printout
also shows the frequency density in percent and in summary format.

If specification limits (USL, LSL) are specified as SPC parameters

PARA.
(’m }, then the plot display depends on the position of the
specification limits LSL and USL as shown in Exampie 2 below.

PERMASCORPE®R EGABL.3
tht 151.1 st @,192

1 T AR 156, 8

] R U 152,08
ormal distripution

ArFl 3iExanrle  |N-tot: So|j|

Example 2 Histogram
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Chapter 11: Evaluation

Statistical Charac-
teristics

EVAL.-
UATE STAT

11.3 Statistical Characteristics

For a description of the statistical terms as well as the formulas

used see the Glossary, Chapter B.

The FISCHERSCOPE® MMS?® calculates the following charac-

teristics:

Evaluation over several single read- Coating {Conduc-|Ferrite
ings (BLOCK RESULT) thicknesstivity  content
Mean value (block mean value) th. o. Fe.
Standard deviation §

Coefficient of variation V

Minimum reading min
Maximum reading max

Number of measorements used to calcu-

late the characteristics i

#1.ower specified specification limit LSL

*Upper specified specification limit USL
;ﬁfgﬁ;}iﬁi{{}f measurements violating the Readings <LSL

* Number of measurements violating the Readings > USL

upper limits

* Characteristics are shown only if limit monitoring is switched on {enabied).

Evalaation ever several blocks/groups

Coating |Conduc-{Ferrite

evaluaied

(FINAL RESULT) thicknesqtivity  |content
Group size = Number of measurements ni

per group

Averaged group mean values d. th.. .. Fe..
Estimate for the standard deviation ¢ of y

the base total

Averaged range R.

Number of groups evaluated nGr

Smallest group mean value of all groups Smallest group min

Largest group mean value of all groups
evaluated

Largest group max

Lower specified specification limit LSL

Lower spec. limit LSL

Pams T4

Artisan.Jechnology Group - Quality Instrumentation.
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Chapier 11: Evaluation

Statistical Charac-
teristics

Evaluation over several blocks/groups |Coating |Conduc- [Ferrite
{FINAL RESULT) thicknesstivity  |content
Upper specified specification limit USL Upper spec. limit USL
Number of measurements violating the .

lower specification limit Readings < LSL
Number of measurements violating the .

upper specification Himit Readings > USL
Deviation range among the groups (only <

of autornatic block creation is enabled )

Capability factor Cp
Capability factor Cpk

B2 The data presented refer to applications where antematic block creation is en-
abled.

BE” The evaluation of an application is always performed per group (block), how-
ever, it can be performed across a cerfain number (freely selectable) of biocks

{groups).

11.3.1 Evaluation Across Several Blocks/Groups

Evaluation across several blocks/groups can be performed in two
WRYS: '

1. For a number of successive blocks/groups. For example from block
number 3 to block number 7. In this case, the evaluation is across 5
blocks/groups. § Page 11-18.

2. For a number of blocks/groups with the same feature. ) Page 11~
£9.

Prerequisite:
e The application 10 be evaluated must be active and in measuring
mode.

EVAL~
BATE STAT.

Artisan Technology Group - Quality Instrumentation. ... Guaranteed | (888).88-:SOURCF | www.artisantg.com
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Chapter 11: Evaluation

Evaluation from
Block x to Block v

EVAL~
UATE

Dual Coating Measure-
ment Application
SIGMA (BUPLEX)

Printing

1. Evaluation across a number of successive blocks/groups.

From the measuring mode call:
EVAL-
® Press the softkey .

® Enter the nurx‘xlber of the first and last block to be included in the
] 3
evaluation: W ... W,
NTER
Press the i key to advance the cursor fo the next entry box.

P2 According to the entry, the information for the ‘number of blocks” and
‘number of measarements” will change on the menn page.

® Press the softkey to open a menu page with the calculated sta-
tistical characteristics of the selected block.

Press the softkey to view additional characieristics on the
next menn page.

Dual coating measurement application: Use the softkey or

to call the characteristic data for the respective coating.
displayed: Momentarily, the display for the characteristics for
coating 2 (intermediate coating) appear,

displayed: Momentarily, the display for the characteristics for
coating 1 (top coating, paint coaling) appear.

B35 ¥ autoratic block creation is enabled the characteristic data will be dis-
played as shown in the table ‘Bvaluation Across Several Blocks/Groups (Final
Resuit” on Page 11-16.

If automatic block creation is disabled the characteristic data will be dis-
played as shown in the table ‘Bvaluation Across Several Single Readings
{Block Result)’ on Page 7-16. In this case, the selected (manually created)
blocks will be treated as one single block for the evaluation.

B3 Depending on the settings in menu function 10, only the single readings, single
readings and block results, or the bilock results afone will be printed M}.

B25" Whether the printout looks like the Fischer default print form or a user-defined
print form depends on the “Print Form Selection ”, {menu function 1)

For a description of the statistical terms as well as the formula
signs used see the Glossary, Chapter B.

Arfisan Technology Group - Qualify Instrumentation....auatanieed | (88R) 88-SOLIRCE LywmLartisantg.com
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Chaptar 11: Evaluaiion

2. Evaluation Across a Number of Blocks/Groups With the
Same Feature

Call from Measuring Mode:
EVAL-
® Press the softkey .

® Enfer the numbers of the first and last block to be included in the
evalueation: “ &,

ENTER
Press the Ml key to advance the cursor to the next entry box or to
the “Feature” list.

® Erom the “Feature” list select the desired feature (description):
CON-
w or ~ and .

=" Depending on the entry, the information about the ‘number of blocks” and
‘number of measurements’ will change on the menu page.

® Press the softkey 1o open a menu page with the calculated sta-
tistical characteristics of the selected block.

Press the softkey to view additional characteristic data on
the next menu page.

Pual Coating Measurement Application: Press the softkey

of to call the characteristic data for the respective coating.

displayed: momentarily, the display for the characteristics for
coating 2 (intermediate coating) appears,

displayed: momentarily, the display for the characteristics for
coating 1 (top coating, paint coating) appears.

13" E automatic block creation is enabled the characteristic data will be dis-
played as shown in the table ‘Evaluation Across Several Blocks/Groups (Final
Result’ on Page 11-16.

If automatic block creation is disabled the characteristic data will be dis-
played as shown in the table ‘Evaluation Across Several Single Readings
(Block Result)’ on Page 7-16, In this case, the selected (manually created)
blocks will be treated as one single block for the evaluation.

D™ Depending on the settings in menu function 10, only the single readings, single
readings and block results, or the block results alone will be printed IR

[58° Whether the printout fooks like the Fischer default print form or a user-defined
print form depends on the “Print Form Selection”, (tzenw function 1).

For a description of the statistical terms as well as the formula
signs used see the Glossary, Chapter B.

Evaluation from Block
X to Block y
fcontinued}

EVAL-
LATE

Dual Ceating Measure-
ment Application
SIGMA (DUPLEX}

Printing

Artisan Technology.Group - Quality Instrumentation.....Guaranteed | (888).88-SQURCE L waw. artisantg.com
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Chapter 11: Evaluation

Evaluation of One
Bloek

BLOCK
RES,

Dual Coating Meastre~
ment Application
SIGMA {(DUPLEX)

11.3.2 Evaluation of One Block

After a block ends (automatically or manually), an evaluation across
the complete block is performed automatically. The block resuit of the
last block, but also of an earlier set up block can be viewed in the
block result menu (not the evaluation menu).

@ Warning: i auiomatic blcck creation is disabled, an end of a block is set by
pressing the sofﬂcay . If an end of ti}f: Block is not desired, select the last

Block number and press the soffkey 538 8), to exit the block result

gnent without sefting 2 biock end!

IS5 This function is not available in SPC chart display.

Prerequisite:

¢ The application, where an evaluation is to take place, must be ac-
tive and in measurement mode.

» The measurement data presentation mode for the active application
maust be either in numeric display or in specification limit display,

Call from measurement screen only:

® Press the softkey KM to open a menu page with the block result
for the last block.

Dual Coating Measurement Application: The block results for
ail coatings will be displayed on the menu page.

View the block result of an earlier block:

LOC BLOCK
® Press the softkey - or in the block result menu several
times until the desired block number appears in the uppermost dis-
play line. The respective characteristic data for this block are dis-
played immediately underneath.

== Upon return o the measuring mode, the measurement {measurement data) of
the block selected last in the block result menu will be displayed. ‘With the next
measutement, the measurement series is continued antomatically after the last
measurement (hlock).

@ The last currently open block is concleded awtomatically if an earbier block is
selected from the block resulf meny, and measurements are no Ionger possible.
1f an end of a block is not desired, select the Tast block nunber and press the

ey (ot ) to exit the block result menu without ending the block!

Artisan Tnhhnnlngy Grol Ho-= Qu:\lity lnstrumentation Guaranteed I ISZR.Q\ 38-SOLIRCE I MAMAL :\rhc:\nfn com.
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Chapier 11: Evaluation

General Notes
8™ To print the block result for the selected block use the softkey §

E2E> The printout of the block result with is independent of the settings in
menu function 10,

B” No changes to the settings can be made in the block result menu. This meny ig
for information purposes only.

For a description of the statistical terms as well as the formula
signs used sce the Glossary, Chapter B.

Evaluation of One
Biock
{continued)

BLOCK
RES.

Printing Block Result

Artisan. Technology.Group - Quality Instrumentation — Guaranteed.].(888).88-SQURCE.|.www artisantg.com
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Chapter 14 Evaluation

11.4 Literature ()

Standards

DIN 1319: Basic concepts of measurement; concepts for uncertainty
of measurement and for evaluation of measuring instruments

DIN EN ISO 2064: Metallic and other non-organic coatings - Defini-
tions and conventions concerning the measurement of thickness

DIN EN IS0 2178: Non-magnetic coatings on magnetic substrates -
Measurement of coating thickness - Magnetic method

DIN EN ISO 2360: Non-conductive coatings on npon-magnetic sub-
strates - Measurement of coating thickness - Eddy current method

1SO 3534: Statistics; Vocabulary and Symbols

DIN EN ISO 3882: Metallic and other non-organic coatings - Review
of methods of measurement of thickness

ASTM B 244: Standard method for measurement of thickness of an-
odic in aluminum and of other non-conductive coatings on non-mag-
netic hasis metals with eddy-current instruments

ASTM MNI.-7. Manual on Presentation of Data and Control Chart
_ Analysis, 6th Edition (ISBN 0-8031-1289-0)

Statistics and Coating Thickness Measurements

DataMyte Corporation: DataMyte Handbook - A practical guide to
computerized data collection for Statistical Process Control

Duncan, Acheson J.: Quality Control and Industrial Statistics; Home-
wood, IHinois: Richard D, Trwin, Inc.

Ford Q-101: Qualititssystem-Richtlinie
Helmut Fischer GmbH + Co: Reports

r Ment
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RB232 Data Transfer

Chapter 12: Data Transfor

12 Data Transfer

12.1 RS232 Data Transfer

Transfer Measurement Data Via RS$232 from the MMS® to
an Exteranl! Instrument {e. g., PC)

EVRLA
® Press softkeys {call evaluation menu) and {switch to the
second menu page).

R3-
® Send measurements:

Connection see Chapter 3, page 3-3.

E_jﬂ Default settings and setting the data format see Chapter 6, page 6~
90.

Data Transfer (General)
» Allinput and output data are transferred as ASCII strings.
« Each string or command must end with a CR, L¥ or CRLF,

o Data received by the MMS® may not be more than 20 characters
long.

Measurement Data Output from the MMS via R5232
¢ Single reading, block mean values without separator: [-Jxxxx.xxx CRLF

» Single reading, block mean values with separator:  {-Jxxxx.xxx CRLF
* CRLF

e Block mean value + Date:
[Ixxxxx DD.MMYYYY hh.mmss CRLF

e Block mean value + Date + Feature:
Fxx.xx  ddanmyyyy hhaomss  xxxxx CRLF

DD = Day; MM = Month; YYYY = Year; hh = Hours; mm = Min-
utes; ss = Seconds

Transfer Formals

Artisan Technology.Group.-.Quality Instrumentation.....Guaranteed.).(888).88:SQURCE | www.artisanig.com
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Chiapter 12: Data Transfer

RE232 Data Transier

Commands Commands
Com- Function
mands to |
the MMS®
GO (G Zero) |External Start, triggers measurement
ES External Start, triggers measurement
PTO - PT5  {Output setting for the RS232 port
() = no output fo the RS232 port
1 = Send single reading without separator
2 = Send single reading with separator
3 = Send the block mean value only
4 = Send the block mean value with date
5 == Send the block mean value with date and feature
SP Output of the probe data to the R$232 port (no CRLF)
EN Measurement trigger without saving the measurements
Z Sends current countrate, this value is not received by
XX the MMS® (does not apply for BETA)
¥ Sends current normalized countrate, this value is not
XN received by the MMS® (does not apply for BETA)
NA Sends current name of application (10 characters +
CRLE)
Vv Sends current version of Software
GG Sends block size (N;) of the active application
IE Sends numbers of single readings which are combined
to a "standardized measurement value" (i-individual
values).
PGO- PG7 | Setting up the character for the group separator:
0: "GS" (ASCIHL 29)
1: 7,7 (ASCH 44)
2: "*% (ASCII 42)
3" (ASCIL 59)
4: "\" (ASCII 92)
5: " {ASCIL4T)
6: "#" (ASCII 35)
7" (ASCH 58)
PE Sends current group separator character
Page 1202 Arian-Tachaology-Group—Qualiny-a Operator's RSP D TMS®




88232 Daty Transfer Chapter 12: Dala Transfer
} Key Codes for Remote Control Key Codes

Command to Function

the MMS®

ESCO MMS key G
ESC1 MMS key 1
ESC?2 MMS key 2
ESC3 MMS key 3
ESC4 MMS key 4
ESC5 MMS key 3
ESC6 MMS key 6
ESC7 - MMS key 7
ESC8 |MMSkey$8
ESCO MMS key 9
ESC” MMS key mim
ESC - MMS key -
ESCM MMS key
ESCB MMS key —
ESCC MMS key il
ESCN MMS key -
ESCH MMS key S
ESCO MMS key m-
ESCR Softkey 1 (top)
B3SCS Softkey 2
BESCT Softkey 3
BESCU Softkey 4
ESCV Softkey 5 (bottom)
ESC A MMS key M-
ESCD MMS key il
ESCE MMS key W
ESC = ASCH 27

Artisan Technology, Group - Quality Insfrumentation ... Guaranieed.).(388) 88-SQUIRCE. Lwwiw artisantg.com
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Chapter 12: Data Transfer

RS232 Daia Transfer Data transfer with the condinuous mode enabied

12.1.1 Data transfer with the continuous mode en-
abled

In the continuous mode (menu function 9), the data is transferred on-
line. Position the probe to starf the {ransfer; disable the continuous
mode to end the transfer,

Maximum fransfer rate S readings per second when the parameter

"Single readings without separator " is selected from menu function
13.

Description of menu function 9 "Select Free Display Mode™,
Chapter 6, Page 6-58.

@} Description of menu function 13 "Output to Serial Port”, Chapter
6, Page 6-03,

Description of menu function 18 "Disp. Mode / Meas. Trigger”,
Chapter 6, Page 6-70.
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Appendix A; Symbois are Lised in the Operator Manual

A Symbols are Used in the Operator Manual

2" Note, indicates particular urgent notes
@ Caution, indicates warnings of dam&ge to the instrument or loss of data

® Indicates an action that needs to be performed

Indicates listings

@_! Reference, indicates a cross reference to other chapters and pages

Refers fo instrument keys (e. g. ENTER key)

CON-
Anud  Refers to instrument keys (softkeys), the functions activated by these keys are indicated on the
right side of the display

1 . . . .
—— Refers to instrument keys, which have to be pressed immediately one after another

&, - Listing of possible keys, which may be used

Parameter Indicates parameters or names of menu pages

Artisan Technology Group - Quality Instrumentation.....Guaranteed [ (888) 88-SOURCE | www.artisantg.com
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Appendix B: Glossary of Terms

B Glossary of Terms

y*Test: B Chi-Squared Test
o:  Single reading of the electrical conductivity measurement. &) Single Reading

o., 0 Mean value of the electrical conductivity measurement. § Mean Value

O.., C., &t Mean value of the subgroup mean values (electrical conductivity).
&: & Estimated Standard Deviation

Accuracy: Qualitative pame for the amount of agreement between the measurement result and the
true value. The accuracy is generally divided into B] Correctness and g Precision.

Application: Measurement task of the user.

Application: The memory where the coefficients, the parameter settings, the function settings and
the measurement data for a certain measurement application of the user are stored is also
called application.

Application Memory: Memory, where the characteristic of a particular application is stored.

Application Selection: Menu page(s) where all previously defined applications are listed with
number and name. Use the key W 0 select an Application Selection.

ASTM MNL-7: American Society for Testing and Materials, American standard. B

Autom. Evaluation Printout: Enter the number of blocks across which an evaluation is to be per-
formed and printed antomatically. This printout is in addition to the output method selected in
menu function 10. Activation and enfry in menu functions O and 1.

Automatic Block Creation: £ Automatic Block Result

Automatic Block Result: Enter the number of measurement dafa after which a block result is to be
determined. In statistical evaluations, block mean values are used instead of single readings (the
gvaluation is analogous to that of the SPC chart). This function can be carried out only if an applica-
tion does not contain any measurement data. Otherwise this function cannot be activated.

Control Limits

Baud: Unit of the speed for transferring information. ! baud corresponds to a transfer rate of one
bit per second.

Baud Rate: Data transfer rate. Used mainly in connection with terminal programs for data transfer.
Since data are transferred via serial port, the transfer rate is calculated in bits per second.

Base Standard: Uncoated reference material (bare product) corresponding to the material and geo-
metric properties of the finished product.

Batch Resulf:
Bell Curve:

BETASCOPE®: Measuring type, indicates the coating thickness measurement according to the
backscatter test method. Measurement of plastic, thin oil and metal coatings.

&0 Block Result

| Normal Distribution

Bi-directional Data Transfer: Data can be transmitfed and received by both participants (for exam-
ple, from the instrument to the PC and from the PC to the instrument).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Appendix B: Glossary of Terms

Bit (Binary Digit): Binary number, 1 bit is the smallest unit in the binary number system. The }
value of a bit is either O or 1. Being the smallest unit of information in a computer, a bit forms
the basis of every computer system. 8 bits are combined to a byte, or serveral bytes to a word.

Block: Group of n single readings.
In connection with the SPC chart, all measurements are divided into subgroups (not blocks)

with pre-defined subgroup sizes.
Block Mean Value: Mean value across the single readings belonging to one block.

Block Resulf: Statistical evaluation of a block. Mean value, standard deviation, coefficient of vari-
ation, range, minimum, maximum, number of single readings per block, etc..

Block Size: Number of single readings combined to form one block.

Catibration: Adjustment of the instrument to adapt the probe characteristic using calibration stand-
ards.

Calibration Curve (Characteristic): Quantitative relationship between the probe signal an a func- £ )
tion of the coating thickness as defined by calibration standards. The coating thickness th can
be displayed as a function of the probe signal (countrate X). A coating thickness of Zero pro-
duces the signal Xy and the saturation thickness produces the signal Xg.

logth ‘ The thickness th (entered logarithmically as iog th) is displayed
T in dependence of the countrate X as calibration curve,
Calibration
Curve X = X0 — uncoated measuring obiect

X = Xs ~» measuring object with at least saturation thickness

The mid portion of the calibration curve approches a straight line.
This is the range wizh the smallest relative measurement error,

o' §
X0 Xs

Calibration Foils: Foils with a known thickness used as calibration standards. When calibrating,
the coating is stmulated by the foil, which os placed on the uncoated measuring object.

Calibration Standards: A reference part with known coating thickness in the range of the coated
parts fo be measured and which corresponds to the substrate and coating material of the parts
to be measured. In many cases this reference part will be identical to the parts to be measured.

Capability Facters: The process capability is evaluated by the factors Cp and Cpk. For more de-
tailed information see, for example, Ford Guidline Q101.
The capability factor Cp is a measure for the deviation of a process and its ability to continu-
ously produce parts according to specifications.
The capability factor Cpk takes the position of the mean value in relation to set limits into ac-
count.
Cp = Ust - LSL USL - x.. (X o LSL}

6. & 3.6 3.6
USL.: Upper specification limit that has been defined as limit for the process control chart
LSL: Lower specification limit that has been defined as limit for the process control chart

” . . .. &
&' Hetimated value for the theoretical standard deviation § - ’_1._ "Ers'i?
Tl et

and Cpk = Min {
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Appendix B: Glossary of Terms

%... Average of ail subgroup mean values
Bor Mumber of subgroups

Carriage Return (CR): CR is a character of the ASCII character set and has the following func-
tion: when data or commands are entered, the line one currently working on will be closed by
pressing the CR key (Enter or Return key on the keyboard); the information entered will be
processed accordingly. The cursor is again placed at the beginning of the kine. CR is usually
used together with the LF (§] Line Feed) character fo start the next line at the beginning.

Chi-Squared Test (2 test): Statistical mathematical test method to determine the normal distribu-
tion of the measurements (for more than 30 measurements).

Class: Range between a lower and an upper class boundary (e.g., coating thickness range). The
measurement data of a measurement series can be sorted according to classes of equal width
which cover the entire range of the measurement series. The number of measurements per
class plotted for cach class is called a histogram.

Closed Block: Group of n single readings with statistical evaluation.

Coefficient of Variation: The relative standard devistion as a percentage of the mean.
c.ov. :% 100[%) X Standard deviation

x: Mean value s th., ;I;, &y 8, Fe,, Fe for the coating thickness, electrical conductivity
and ferrite content

For many coating processes, C.0.V. (%) is a characteristic process constant. A change in a pa-
rameter during the coating process can alter C.O.V. (%) significantly; thus, a sudden change
of C.O.V. (%) indicates a change in the process conditions.

Comparability: §) Comparative Precision

Comparative Precision: Qualitative name for amount of agreement between the different measure-
ment results obtained under comparable conditions. Comparable conditions means: Measure-
ments on the same test specimen under defined test conditions, e. g. by different operators or
with different instruments or at different locations, The comparative precision is the basic for
calculation the confidence range of the expeciation value. g Accuracy

Confidence Borders: An area of the probability chart where the sum curve can be found. With 2
95 % confidence (the confidence level) the true lower portion of the respective parameter
value {e. g., Thickness) can be found within these borders. For normal distribution, the confi-
dence borders Py and Prgiem are calculated as follows:

and for measurements that do not have normal distribution, the confidence borders are entered
into the probability chart as a polygon and are calculated as follows:

1 (3’ (0)2 1 (V (f})a
N = - g BT . Ny {§ 4
Dpotiom(D) = ¥, (1} - 196 - + pren ; Prop() =y} +1.96 = + P
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Appendix B; Glossary of Terms

Photiom:Lower confidence border n Number of single readings (i}
pop:  Upper confidence border &:  Estimate for standard deviation of the base total -
X Measurement {e. g., thickness) ve(i): y-values of the polygon (sum curve when the measurements do

b Mean value of ali measurcments not have nopmal distribution}i=1lton-1

Control Limits: Limif values used for process control, If measurements above or below these lim-
its are encountered, the process should be controlled in a manner that keeps the reject portion
to a minimum. A parameter for the measurement mode 'SPC Control Chart'. 'The upper con-
trol limit (UCL) and the lower control limit (L.CL) are calculated by the MMS® software
either according the American Standard ASTM MNL-7 (default setting) or according to the
formula of the Deutsche Gesellschaft fiir Qualitit e. V. (German Society for Quality).

Calendation of the control limits according to ASTM MNL-7:
UCL:

Control limits for the X chart: Upper control limit

UetL 3G

=X"+ﬁ ;

3

LCL= X — —==

Ny

LCL:
USL:

Lower control {imnit
Upper specification Hmit

ESL: Lower specification limit
Upper Control limit for s chart (UCL (s)): X.. Mean value of the subgroup mean values dig-
3 Izyed in the eontrol chart as ;;z for
— 2L HT e played in the process
veis) [1 N Cy 04} G-cs example (thickness measurement).
%:  Pstimated value for the theoretical standard
Upper Control limit for R chart (UCL (R)): de\fiazign & (For mose information see Ford
vCLE . 5 B s d Guidelines Q1)
F)= ( + Yo ) ' WIRR =6 -G 5 Mean standard deviation of all subgroup
standard deviations
When entering £.51, USL and Cpy ni; Subgroup size
X = w d b= %ﬁ“f:ﬂ nGs: Number of subgroups
d R:  Meanrange of all subgroup ranges
Cp:  Capability factor, description see page B-2

1 n;
With a pre-ren: x.=— fx.;
NGr ju

g
and & = .....L... 2 3.‘?
AGr jey

¢4, v, dz:Cenrol chart factors. Factors dependent on

the random sampie size can be obtained from
published tables

Caleculation of the control limits according to, e. g., the formula of the Deutsche Gesell-
schaft fiir Qualitit e, V. (German Society for Quality)

Control limits for the X chart:

Beo', Deo: Limit factors, factors that depend on the

random sampling size, taken from "Tabelle

UCL=x..+ 25768 ; LOCL=x..— 25765 C25" from "Formeln und Tabellen der ange-
w/;?: \/E; wandten mathematischen Statistik” von Graf,
Henning, Stange und Wilrich (Formulars and
Upper control limit for the s chart (UCL(s)): Tables of Applicd Mathematical Statistics”

UGL(S) % Boye - &

Upper control Himit for R chart (UCLR)):

UCL(R) =Dy - B

Artisan Technology Group - Quality Instrumentation ..
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Appendix B: Glossary of Terms

Corrective Calibration (one-point or two-poeint calibration): Adjustment of the instrument using
an uncoated measuring object and one or two calibration standards. The corrective calibration
includes calibration and adjustment.

During corrective calibration the calibration curve is adjusted to the individual measurement
application, the current application is calibrated for. The coefficients of the master calibration
curve, which are stored in the EEPROM of the probe connector, remain unchanged.

Correctness: Agreement between the true value and the mean value of the measurement resulis
generally obtained under normal conditions. §) Accuracy
The true value is considered a value known based on mathematical theoretical approaches. Be-
cause such values are very rarely available, a value traced to national or international stand-
ards is generally assumed as "correct”. This correct value is often calles a true value.

Correct value: @ Correctness

Countrate X: This is the probe signal displayed as the number of electrical impulses. X corre-
sponds directly fo the attribute to be measured, that is, the coating thickness, the electrical con-
ductivity, or the ferrite content. The X value will range between the two extremes Xp and Xs.
X, corresponds to a measurement of 0, e.g., th = 0. X corresponds to maximum value that
can be measured with the probe in use, ¢.g., coating thickness th = saturation coating thick-
ness, electrical conductivity ¢ = 100 % IACS. In general, displaying the countrate X is used
to determine if there is a viable measurement signal for a particular measurement application.
From the result, it can be determined if another test method might be betier suited.

C.0.V. (Coefficient of Variation): §] Coefficient of Variation
=} Capability Factor

2l Capability Factor

CR (Carriage Return): & Carriage Return

Cr, CR: Short form for the material Chrome.

Cu, CU: Short form for the material Copper.

Cumulative Frequency Distribution: A form of display of the measurement data distribution,
such that the number of measurements smaller or equal to a particular measurement is calcu-
fated and displayed in percent.

Cumulative Frequency Dstribution Chart: £ Normal Probability Chart

Curvature: Excess and [ Kurtosis are measure for curvature (e. g. how pointed or how wide) of a
distribution compared to a normal distribution.

CU-SCOPE: Measuring type, indicates the coating thickness measurement specally for measure-
ment of copper thickness on PC-boards according to the eddy current test method. Measure-
ment of copper thickness on PC-boards, even under solder resist, and the copper plating thick-
ness in PC-boards through holes.

Data Transfer Rate: & Baud Rate

Deviation of the Subgroup Mean Values: Calculated by the instrument only when the measure-
ments were performed with fixed block size (subgroup size) and the deviations of the block
mean values (subgroup mean values) cannot be attributed to the deviations within the sub-
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Appendix B: Glossary of Terms

groups, as determined by analysis of variance methods (A.Q.V.; Fyeo > Fip). It describes the
deviations of the block mean values (subgroup mean values) in relation to the deviations of
the single measurements within the blocks (subgroups). With a svitable measurement strat-
egy, 5, is a measure of the product deviation.

& Estimated standard deviation & of the base total
Foos —1

. . V. . . & . n N
n Fpeo! Quantile of F-Distribution (observ): £, , = .ési"; with Sy 7 Jn;m . &%[ X, XY

Sa=0

X. : Subgroup mean value (block mean value)
X..: Mean value {average) of block/subgroup mean valnes
nge: Number of blocks/subgroups

nit  Subgroup size (block size)

If, for instance, the same number of measurements is performed on several measuring objects
and the measurements 'on each object are combined into a block (subgroup), s. E=sy)isa
measure for the instrument deviation and s, is a product deviation with the instrument devia-
tion eliminated.

Difference Measurement: Measuring mode to determine the coating thickness of up to 4 layers.
& See Chapter 5, page 5-21.

DIN: Deutsches Institut fiir Normung e. V. (German Institute for Standardization).
For the MMS®, the description of the calculation of the control limits according to a formula
customary in Germany. 8 Calculation of the control limits according to, e. g., the formula of
the Deutsche Gesellschaft fiir Qualitit e. V. (German Seciety for Quality)

Dual Probe: Dual probes can be used to measure coating thickness according to the magnetic in-
duction test method and eddy current test method. When placing the probe on measuring ob-
ject, the test method siuited for the coating substrate-combination will be automatically se-
lected.

DUALSCOPE®: Measuring type, indicates the coating thickness measurement with one probe ac-
cording fo the magnetic induction and the eddy current test methods, The probe works with
both test methods. Measurement of non-conductive and NF coatings on steel or iron as well
as measurement of non-conductive coatings on NF substrates.

EEPROM (Electrically Exasable Programmable Read Only Memery): Advanced EPROM. The
content of the memory can be erased electrically.

End of Block: Mark after n single readings. An end of block marker can be set antomatically (func-
tion) or manually using a softkey.
The andible indication of the end of a block is a long acoustic signal.

The visual indication is a marker in numeric display: é? after the last measurement of a block.
The visual indication in specification limit and SPC control chart display is a vertical line af-
ter n measurement points.

Errvor Cone: & Confidence Borders

Estimated Standard Deviation: Estimate & for the standard deviation ¢ of the base total:

fremete

B o A R: Mean range across all subgroup ranges
tp  dx  SPCchart factor. The factor, that depends on the random sample size, can be obtained from
published tables,
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Appendix 8: Glossary of Terms

or for specified limits as available data:
By USL-LSL  ust: Upper specification Hmit
&-Cp LSL: Lower specification Himit

Cp: Capability factor (defanlt setting 1.33), & Capability Factors

Evaluation: Calculation of statistical parameters, such as mean value, standard deviation, etc., as
well as the graphical display of the measurements, e. g., in a SPC chart or in a sum frequency
chart.

Evaluation Memu: Sclection menu for the evaluation and display of the measurement data: SPC
Control Chart evaluation/display, Histogram display, Probability chart display, list with statis-

tically calculated values (mean value, standard deviation, ete.), Data Output via R§232 or to
EVAL-
printer. Use softkey M3 to select the menu.

=] Kurtosis

Excess:

External Start: Triggering the capture of measurements by pressing %, by sending the com-
mand GO from the connected PC or by using a connected pedal switch.

Fe, FE: Short form for magnetizable material of steel or tron.

fe., fe : Mean value of the ferrite content measurement. ) Mean Value

Fe, fe: Single reading of the ferrite content measurement. g Single Reading

Mean Value

fe.., fo : Mean value of the subgroup mean values (ferrite coptent measurement). £

Feature: Description of a block/subgroup. The feature is an additional user-defined information to
define blocks/subgroups. This block description/subgroup description (max. 5 characters)
may be an order number, a batch name, etc.. A feature can be assigned to a block/subgroup
during a measurement or at a later time. An evaluation can be performed according to features
- evaluation of all blocks according to features. g Chapter 6, pages 6-21 and 6-54

Features: Properties of a product. Measurable properties of a product, such as coating thickness,
are the variable features. Attributive features are the properties of a product that usully cannot
be measured, such as color puances.

Feature Value: B} u-Scale

FERITSCOPE®: Measuring type, indicates the measurement of ferrite contents according to the
magnetic induction test method. Measuring of the ferrite content in austenitic and duplex
stainless steel.

Final Result: Evaluation of all measurements stored in the carrent application. The resulis of this

STAT.

evaluation (e. g. mean value and standard deviation) will be displayed by pressing in the

evaluation memnu,

FISCHERSCOPE®: Measuring type, indicates measurements for applications receiving their data
via the RS232 interface (RS232 Applications), ¢.g., data from a measuring gauge.

Freguency Distribution: g} Histogram

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Appendix B: Glossary of Terms

Gaunssian Probability Paper: £} Normal Probability Chart

Grubbs Test: Method for B Qutlier Rejection. A method by Grubbs used to test whether the high-
est or the lowest single reading should be considered an outlier.

Highest Value: §] Maximum

Histogram (Frequency Distribution): Frequency distribution, graphical display of all single read-
ings of an application according to classes (e. g., coating thickness ranges) having the same
width. Among other criteria, the meaningfulness of the statistical results depends on the shape
of this distribution curve. & Curvature

Interface: Transfer and connecting points between components, circuits and programs. Interfaces
are used for data exchange.
With seriai interfaces, the data are transferred in individual bits (1. e., one bit after another),
with paralle] interfaces, several bits are transferred simultaneously.

ISOSCOPE®: Measuring type, indicates the coating thickness measurement according to the eddy
current fest method. Measurement of non-conductive coatings on NF substrates.

Kolmogoroff-Smirnoff Test: Statistical mathematical test method o determine the normal distribu-
tion of the measurements (for 5 to 30 measurements),

Kurtosis: A measure about how pointed (excess) or flat (kurtosis) 2 distribution is in comparison to
the normal distribution. A positive kurtosis indicates a relatively narrow and pointed distribu-
tion. A negative kurtosis indicates a relatively flat and broad distribution. At normal distribu-
tion, the kurtosis is Zero.

LCL (Lower Control Limit): 5§ Control Limits
L (Line Feed): § Line Feed

Line Feed (£.F): Advanced the printer paper by one line. It is usually used together with the CR
(§) Carriage Return) charachier fo start the next line at the beginning.

Lowest Value: & Minimum
LSI. {(Lower Specification Limit): g

Specification Limits

Master Calibration: Adjustment of the instrument using an uncoated measuring object and calibra-
tion standards. During a master calibration, the master calibration curve is determined. The
master calibration includes calibration and adjustment.

Master Calibration Carve (Probe Characteristics): Characteristics of the measuring system. The
master calibration curve is determined during master calibration on smooth, flat substrate ma-
terial. Tt is the basis for determination of the measurement values, since it represents the rela-
tionship between the coating thickness and the probe signal. The coefficients of the master
calibration curve are stored in the EEPROM of the probe connector.

Maximum: Highest measured value of a test series.
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Appendlx B; Giossary of Terms

Mean Value: Arithmetic mean value X (e.g. thickness measurement fﬁ) of a measurement series
consisting of n single readings th;, according to the equation

X XgdXp ¥ Xg+ .+ Xy i . ixi % = x.: Mean valve = !h.,%, o, g, Fe., Fe for the coating thickness,
a 1 jat glectrical conductivity and fervite contont
Single readings
n Number of single readings

Mean Value: Mean value (average) of the block/subgroup mean values of the evaluated blocks/sub-
groups. Analogous to the arithmetic mean value, here the block/subgroup mean values are
added together and divided by the number of evaluated blocks/subgroups ng,:

X = mf_w "E"" x,; Xx..  Mean value of the blocks/subgroups
figy i=1 xi:  Block/subgroup mean valves
agr  Nimmber of blocks/subgroups

Measurement: Numeric reading of an instrument, expressed in the unit of measurement. The meas-
urement can be obtained as the result of a single measurement or as arithmetic mean of sev-
eral single measurements (parameter "1 individual value" activated).

Measurement Accuracy: & Accuracy

Measurement Application: Properties of the test specimen with regard 1o material, coatings, geo-
metric dimensions, permeability, el. conductivity etc.. The test method, the measurement dis-
play mode, the probe and the type of instrument are al! defermined by the measurement apphi-

cafion,
Measurement Block: g Block
Measerement Data: 5 Measurement

Measurement Data Presentation: Refers to the type of display presentation and evaluation presen-
tation of measurement data. 4 types of presentations are available in the MMS®: Numeric Dis-
play, Specification Limit Display, SPC Control Chart, and Difference Measurement.

Measurement Error; Difference between the actual and measured value of a parameter. For meas-
uring instruments, there is a distinction between random (unpredictable) and systermatic (cor-
rectable) measurements errors. Random errors determine the degree repeat i) Precicion. Sys-
temnatic errors (bias) affect the & Correctness comparative precicion.

Measurement Range: & Measuring Range

' Measurement Series: A series of single measurement readings between two block or final results.

Measurement Task: Characteristics of the specimen with regard to material, coatings, geometric
dimensions, permeability, el. conductivity, etc. The test method, measuring mode, probe and
instrument are determined by the measurement task.

Measurement Uncertainty: Every instrument is subject to random measurement errors. [Ef Accu-
racy. At a certain probability (the confidence level), the presumed "true” value () of the
measurement parameter lies within an interval around the measured mean value (x.) of a
measurement series. This interval is also called confidence interval. The boundaries of this in-
terval define a certain range which determines the measurement uncertainty u of the mean

artisantg.com
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Appendix B; Glossary of Tenns

value i X~ uSpu<X. +u

For a base total at normal distribution and pre-set confidence level (1-¢), the measurement un-
certainty is calculated according to the following formula:

; t Student dismibution factor {can be obtained from any popular publication of mathematical
U = S statistics tables). At a confidence level of 95 % and a > 200, for instance, the student distribu-
mno fion factor t = 1,06,
B Number of measurements performed

s Standard deviation

By entering the coefficient of variation (C.0.V.) in place of the standard deviation s one gets
the relative measurement uncertainty t. in %.

t-C.OV.
= [

%
n 03

Upgy

Measuring: Measuring is comparing,
The probe signal generated at the measuring position is compared to the probe signal of the
calibration standard. Using the calibration curve, the instrument converts the probe signal to
the measurement result. The result is reported in the unit of the measurement of the calibra-
tion standard,

Measuring Area: g Test Point
Measuring Method: 5 Test Method

Measuring Mode: The condition in which the instrument can capture and display measurerment
data. The display mode is determined by the measurement type setting of the instrument.

Measuring Object: Object on which the measurements are to be performed to determine the coat-
ing thickness for example.

Measuring probe:

Measuring Range: The range between two limits within which measurement is possible at a speci-
fied @& Correctness and g Precission. In a narrower sense if refers to the range of the display
of an analog Instrument. The measuring range depends on the measurement method, the de-
sign of the probe and the measurement application.

Measuring Type: Refers to the test method, coating/substrate combination and the probe type. The
measuring type are always shown in the display: PERMASCOPE®, ISOSCOPE®, DUAL-
SCOPE®, BETA, SIGMA (...), NICKELSCOPE®, SIGMASCOPE®, FERITSCOPE®,
FISCHERSCOPE®, The normalization and calibration procedures differ depending on the
measuring type.

Measuring Unit: Unit used for the measurement data display. In coating thickness measurement,
the common unit of measurement in the metric system is the um (micrometer = 171000 mm;),

and in the US-system it is the mil (1/1000 inch =0.0254 mm = 25.4 pm).

Memory: Data storage element of a microprocessor-based measuring instrument. Information is
saved in the memory. & Application and Application Memory
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Apgencix B: Glossary of Tenmns

j} Menu Fuanctions: Instrument functions to configure or edit an application. They can be retrieved

) oy JEENU . .
from menu overview with Ml key and number of the menu function and I key or, if the
menu function number is known, directly from the measuring mode of the current application

with menu function number and kev.
Menu Pages: Displays that can be retrieved with the softkey .
Method: & Test Method

Minimmm: Lowest measured value of a test series (block).

NC: Short form for electrically non-conductive and non-ferromagnetic materials,
NF: Short form for non-ferromagoetic = non-magnetizable, clectrically conductive material.
Ni, NI: Short form for the material Nickel.

NICKELSCOPE®: Measuring type, indicates the coating thickness measurerent according to the
magnetic method. Measurement of plated nickel coatings on non-conductive or non-ferrous

metal substrates. Does not cover Niffe.

Normal Distribution (Gaussian Normal Distributien, Gaussian Distribution, Bell Carve):
Probability Distribution discovered by C. F. Gau8 in 1794.
A parameter is considered to have normal distribution if 68.3 % of the observed values of X
are within the deviation range ¢ around the mean value i of the parameter X, i.e., for 68.3 %
of the observed values, 1 — o< X su+o. In the following figure, this interval is described by

the gray area underncath the curve.

Probabiéity distribution
P(X) of a paramater X
with normal distribution

Probability P(X)

TR TR

The probability distribution P(X) is symmetrical around the value | of the parameter X with
normal distribution. With normal distribution, the & Skrewness and g} Kurtosis are Zero.
However, the following facts are of great significance: If several random samples of equal
size are taken from any base total (blocks/subgroups) and their mean values (block/subgroup
mean values) are determined, then these mean values will always have normal distribution
{central Jimit value rule).

The mean value of these random sample mean values is an estimate for the mean value |t of

the base tofal.
Rased on the normal distribution, the measurement uncertainty can be calculated using the

standard deviation of the random sample mean values.

The probability chart shows if a parameter has normal distribution; a straight line indicates
normal distribution.

In the FISCHERSCOPE® MMS®, the test whether the measurement data at hand have normal
distribution, is carried out with the Kolmogoroff-Smirnoff test {up to 30 measurements) and
the Chi-Squared test (30 and more measurements).
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Appendix B: Glossary of Temy

Normalization: Adjustment of the Coating thickness measuring instrument to a Zero and/or End
value, It is important for applications where the substrate changes or when the fest method ex-
hibits instability (dong-term drift).

Normalized Countrate: The absolute countrate values X (probe output) can range between Xg and
Xs. By applying equation 6_1 , the numeric value for Xy is always between 0 and 1. This is
called the normalized countrate (normalized probe output signal).

Xy = X% Equation 6_1
Xy —Xp
X: Countrate measured on the coated specimen.
X Countrate measured on the uncoated specimen.
Xg: Countrate measured on the specimen with the least saturation coating thickness

The attribute to be measured can be displayed over the normalized countrate as calibration
curve, {Fig. below).

jog th Fig. left: Exarqpia o_f a calibration
] curvs for coating thickness

For coating thickness of Zero,
the signal Xy = 0 and for the
saturation thickness the signal
XN = 1.

Calibration

3

0 1 Xn

The mid portion of the calibration curve approaches a straight line. This is the range with the
smallest relative measurement error. In general, this range will be between Xy = 0.35 and
(.85. The normalized countrate is, therefore, ideally suited to determine if a measurement of
an application is within this ‘optimal' range. Standards for a master calibration must be within
certain Xy ranges, This can be checked or determined easily by displaying Xw.

Normal Probability Chart {(Gaussian Probability Paper): Graphic method to check for normal
distribution of the measurements. A siraight line in the normal probability chart indicates nor-
mal distribution.

Off-Line: Status of a peripheral device connected to the instrurnent (printer or PC) that does not al-
low it to receive data.

Offset: Correction factor that is 1o be deducted from the measurement.

On-Line; Ready condition of a peripheral device connected to the instrument (printer or PC) that
does allow it to receive data.

Open Block: Group of single readings where the block has not yet been ended. Thus, they also
have not yet been statistically evaluated.

Qutlier Control: & Outlier Refection

Outliers: Measurements that are significantly smaller or greater than the rest of the measurements
of a measurement series and that are, therefore, considered unexpected or unacceptable. With
outlier rejection enabled, recognized outliers will be indicated by two short accoustic signals
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Appendix B: (lossary of Terms

immediately after measurement accept and the simultancous appearing of T and { in the dis-
play before the value.

Outlier Rejection: Monitoring and rejection of faulty production parts. A double beep signals andi-
ble that a measurement is outside a preset limit range. These outlier measurements are not
taken into consideration for the statistical evaluation. The ouiliers are marked with a 1. In the
SPC Control Chart they are marked as deleted and do not appear as single readings.

The MMS® offers two different methods of outlier rejection:

automatic: This method identifies outlier measurements based on a statistical test (Grubbs
test) at a statistical confidence level of P =90 %.

Sigma known: If the standard deviation (Sigma of the measurement distribution) is known
the Sigma value can be used to identify outlier measurements at a confidence level of

P =99 .9 %. A reasonably secure estimate of Sigma must be known and it should be based on
a sufficiently large number of measurements. For this purpose a trial measurement series of
1o less than N = 100 measurements is recommended. Furthermore the assumption must be
made that Sigma does not change significantly with each new measurement series. If this as-
sumption can be justified then outlier measurements can be readily identified.

Parity: An error checking method, where the digits of a number must add up fo an even or an odd
number. During data transfer, the parity bits are added to the data bits of each character or
byte to be transferred. In a word, this bit is set such that ones of the byte always resulf in an
even or an odd number (corresponding to an even or odd parity). The type of paraity musi be
defined prior to the data transfer, By checking the parity, the receiver can determine if simple
bit transfer errors occured.

PERMASCOPE®: Measuring type, indicates the coating thickness measurement according to the
magnetic induction test method. Measurement of non-conductive and NF coatings on steel
and on.

PIN: Connectors for integrated circuits or for connecting plugs of computers and peripheral de-
vices. Usually in a shape of a pin.

Port: 8 Interfuce

Precision: Degree of agreement between the individual measrement results at precisely defined test
conditions. Is comprised of comperative precision and repeatability precision. & Accuracy,
Comparative Precision, Repeatability Precision,

Pre-Run: Machine process performed under equal conditions as the actual high-volume production
process. Using a pre-run, the process capability and the quality capability of a process can be
evaluated. The quality capability informs about the suitability of the process to produce parts
that meet the quality requirements. From the frequency distribution of the parameter values of
the pre-run, assumptions are made about the distribution of the parameter values of the proc-
ess (base total). The parameter values of the pre-run are also used to calculate (westimaie) the
control limits for the process. The number of parameter values measured in the pre-run must
be sufficient to allow for a relatively accurate calculation (estimate).

Example: 25 random samples, random sample size 5. For a 95% confidence level, the stand-
ard deviation o of the base fofal is .88 - 6o 116.§.

This means that the estimate obtained from the pre-run as a significant uncertainty. It is, there-
fore, absolutely necessary to update these estimates over time.

8™ Bstimates are indicated by the (") character above the formula sign of the respective parameter.
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Print Form: Printout where the measurements of the MMS® are printed in a format defined in the
print form template.

Print Form Selection: Menu page to select the desired print form template for the printer output or
data transfer via the R5232 port.

Print Form Template: A print form temp!late can be designed on a PC with the print form software
and then imported into the MMS®. The design of the print form template is defined in a print
form template. Variables (for measurernnet data, standard deviation, date and other informa-
tion) can be entered in the print form template as well as explanatory comments,

Probability Chart: g Normal Probability Chart
Probability Paper: & Normal Probability Chart

Probe: Transducer that delivers an electrical signal to the instrument based on a pasticular test
method. This signal is proportional to the coating thickness and is converted to a correspond-
ing coating thickness value in the instrument according to the probe characteristic.

Process Capability: Statistical Process Control (SPC) often uses random samples 1o control a pro-
duction such that the production process is under statistical control. The capability factors that
the specifications can be met. The process capability is cvaluated with the factors Cp and Cpk.
Process capability is a measure for long-term: influences stemming from the so-calied 6 Ms
(marnkind, machine, material, method, measuring instrument and miliew). To determine the
process capability, a longer sequence of cyclical production steps needs to be employed (same
product, same production line, same conditions, but different orders on different days).
Machine capability is met when the process capability factor meet the following conditions:

Cp z 1.33 and Cpk 2 1.0. gl Capability Factors

Process Capability Index (Cp and Cpk): g} Capability Factors

Process Control: g Statistical Process Control

Process Control Chart (SPC Chart): Quality control chart, control chart. Process control charts
{mean value or standard deviation charts (x-s charts), or range chart (X-R charts)), provide a
graphic comparison of a measured characteristic (of random sample) against computed con-
trol limits. They plot process variation over time and help to identify the causes of variations.
The control Himits are used as guidelines to determine when action should be taken in a proc-
ess.

Quality Assurance: All measures taken by a producer to ensure a controlled production process
within the established quality criteria. One agpect of it is quality control, specifically, coating
thickness measurements where coating thickness limit specifications are involved.

Quality Control Chart:

B8 Process Control Chart

R: Range g

R, R.: Mean range of all subgroup ranges is calculated as follows:

- &:  Estimated standard deviation & of the base total
o-d P

d2:  SPC chart factor (for more information see Ford Guidline Q101). The factor that is
dependent on the random sample size can be obiained from published Tables.

Random Measurement Exror: & Measuremernt Error
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v n,

L) Randoem Sample: A small portion of a production batch taken in accordance with random statisti-

cal methods. The results of the random sample are exfrapolated fo the entire batch.
Random Sample Size: Number of parts combined to one random sample.

Range: Difference between the maximum and the minimum of a test series.

R = Xinax ™ Xemin Xmax: Largest reading = thinax, Guaxs Femax

tmin:  Smaliest reading= thuin, Grdn, Femin

Reference Measurement: Measurement on a reference part with a known coating thickness {elec-
trical conductivity, or ferrite content) to check the normalization or calibration which was per-
formed before.

Reference Part: Part with a known coating thickness (el. conductivity, or ferrite content) at a de-
fined measuring position that can be used to check the calibration. Part with properties (ge~
ometry; material, permeability, etc.) that correspond to the parts of the current {control) meas-
urement application, and with coating thickness (ferrite content, el. conductivity) close to the
production parts which have be measured accurately. The reference parts may be from in-
house production or may be from external sources. The coating thickness (el. conductivity, or
ferrite content) of a reference part should been determined using a reliable and precisely cali-
brated instrument. (Important because of its use to monitor the measurement accuracy of the
measuring equipracnt).

Reference parts are subject to wear and tear cause by the tractile measurement. The wear and
tear is dependent on the coating material and on the probe which used for measurement. For
this reason, reference samples if the wear and tear becomes significant.

Relative Standard Deviation: § Coefficient Of Variation

Repeatability Precision: Repeated measurements under consistent conditions at the same measur-
ing position have random deviations of the measurement data. The capability to achieve the
same results with repeated measurements is called repeatability precision. The standard devia-
tion of the measurement data obtained under repeat conditions is 2 measure for the repeatabil-
ity precision. A large standard deviation (scatter) or measurement uncertainty of an instru-
ment means poor repeatability precision.. The repeatability precision is dependent on the test
method and the quality of the instrument, but often also on the properties of the specimen (for
instance, surface roughness), Repeatability can be improved by generating the mean value of
the measurement series (i single readings). g Accuracy

Reproducibility: The ability of different operators of the same instrument to achieve practically the
same measurement, when taking measurements at the sarme measuring position of the same
specimen und equal measurement conditions. g Comparative Precision

Report: User-defined compilation of codes refating to the measurement (¢.g., mean value) and ex-
planatory text, during an evatuation, the actual measurement data are entered into the print
form. & Print Form

= Print Form Selection

Report Selection:

Right Value: 5 Correctness

RS232 Interface: A serial interface protocol standardized originally in the United States. Em-
ployed, for instance, to connect a PC to the FISCHERSCOPE® MMS®,

..........
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$a: [ Deviation of the Subgroup Mean Values
Saturation Countrate: Countrate measured on a coating with at least saturation thickness.

Saturation Standard: Coating thickness standard with the coating thickness exhibiting saturation
thickness, corresponding also for el. conductivity (100 % IACS), or ferrite content (140 FN).

The saturation standard may be also labeled with the e character {e.g., Nieo),

Saturation Thickness: The thickness of a coating where an additional increase in coating thickness
no longer produces a change in the probe signal, It determines the end of the measurement
range for a particular application or testing method. When measuring near safuration thick-
ness, the measurement precision s usuaily lowest, A saturation thickness on a calibration
standard may be also labeled with the symbol o,

SIGMA: Measuring type, indicates thickness measurement according to the eddy current test
method. Corresponding to the coating material, the following distinction for the measuring
types will be made: SIGMA (Ni/Fe), SIGMA. (N¥/Fe), SIGMA (NF/Iso), SIGMA (Ct/NF)
and SIGMA (DUPLEX). The last listed measuring type constist additional to the eddy current
the magnetic induction test method.

SIGMASCOPE®: Measuring type, indicates the electrical conductivity measurement according to
the eddy current test method. Measurement of the electrical conductivity of non-ferrous
metals.

Significant surface: Area on the surface of a measuring ogject containing the coating to be meas-
ured. All properties necessary for the use and appearance of the product must occur at this sig-
nificant area.

Single Reading: Measurement result as displayed by the instrument after a single measurement at
the measuring position.

Skewness: A measure for the asymmetry of a one-peak probability distribution around its mean
value. A positive skewness indicates a distribution where the peaks stretch towards values
greater than the mean value. A negative skewness indicates a distribution where the peaks
stretch towards values smaller than the mean value. With a symmetrical distribution, the
skewness is Zero {(e.g., at normal distribution). B DIN 55350, Terms in Quality Assurance
and Statistics

SPC: &) Process Control Chart
SPC Chart:

Specification Limits: The upper specification limit (USL) is the maximum coating thickness (el
conductivity, or ferrite content) allowed on the measurement area of the specimen. The lower
specification limit (I.SL) is the minimum coating thickness {(el. conductivity, or ferrite con-
tent} allowed on the measurement area of the specimen. Specification liraits are usually set by
engineering requirements to assure proper functioning or serviceability of the product.

&} Process Control Chart

Speeifications: Requirements according to which production is defined within certain limits for fea-
tures of the finished products, e.g., upper and lower specification limits for the coating thick-
ness for an applied coating. Quality control monitors adherence to these requirements.

Specimen: Object (product) on which the measurements are to be performed,

Stability: As with every process, a measurement process has deviations as well. This may lead to
systematic measurement errors (e. g., due to drift) regardless of the handling. One can ensure
stability by examining the stability and through regular checks.
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Standard Deviation: The standard deviation s is a measure of the deviations of single readings of a
measurement series from their common mean value, It is equal to the mean square deviation
of the single readings from the mean value and is caleulated in the folowing manner:

7
i

5.

\'\\'-\.“

" J 7 i (%~ %) x..  Mean value of all single readings = 1h, O, Fe
i o Xy
(n-1) iz xx Single readings = thy, oy, Foi
a Number of single readings
x x The left figure shows two very
2z wae s different measurement seties
” x . can have different standard de-
viations even with the same
X, = 20 mean value,
18
R e o Left figure: Measurement series

123456788981 " 1234567691 " Wwihthesame meanvalue x. and
different standard deviations s.
Start Bit: With asynchronous serial data transfer, the start bit is transmitted prior to the data word
to be transferred. With the logic One to logic Zero transition of the start bit, the receiver can
be synchronized to the following data bits,

Statistical Evalaation: Calculations based on the measurement data using statistical mathematical
methods.

Statistical Process Conirol (SPC): A statistical method to analyze and control the quality of a
process. In high volume productions, only random samples are taken instead of 100 % inspec-
tion which would be too costly. The measurement results of the random samples are extrapo-
lated for the entire production lot with mathematical-statistical methods, and then used to con-
trol the production process.

Statistical process control can only be used for quality control, if normal distribution of the
measurements can be found.

This modern method of quality control ensures constant good quality, with a minimum level
of rejection paits.

Statistics: The result of a measurement series, that is the compression of a large number of single
readings into a few characteristic properties (¢.g., mean value, standard deviation, maximum,
minimum, range, coefficient of variation, efc.).

Subgroup: Random sample size, n measurements on one specimen or on n spectmens.

Mean value across the single readings belonging to one subgroup.

Subgroup Mean Value:

Subgroup Size: The number of single measurements used to form a point on an SPC chart. §J

Broup

Subgroup Separator: Markers for the end of a block (end of a subgroup) that are transmitted to
the PC along with the measurement data. Default marker is the ASCI character 029,

Substrate: Material of the part to be measured {specimen) without the coating to be measured.

Artisan Technoloayv. Groun.--Qualitv Instrumentation. Guatanieed.l.(899) 22 SO IRCE |y artisanta.com
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Stop Bit: With asynchronous serial data transfer, the stop bit is added to the data word to be trans-
ferred. 1 to 2 bit logic Ones are used. After the stop bits, the transmitter remains at logic One
until the start bit of the next character arrives.

Student Factor: The student factor (t) can be obtained from popular published tables and is speci-
fied as follows:

r( ;e ).f Examiple: At a confidence level of 95 % and n > 200 {and thus, degree of freedom f = 199 (because
2/ f=n- 1}), the student factor toy 57109 = 1.96

Sum Frequency: The sum frequency is a portion of parts (in percent) where the thickness (for ex-
ample) is smaller or equal to a particular measurement. In a sum frequency chart {probability
chart) the sum frequency can be viewed as a function of the thickness for example. Example:
one realizes, for example, that 9 % of the parts have a thickness smaller or equal to 70 pm. A
straight line in in the sum frequency chart indicates a normal distribution of the measure-
ments. Conclusions about the deviatiion range can be drawn from the gradient of the line.

Sum Frequency Chart: &} Normal Probability Chart

Systematic Measurement Error (Bias): Generally speaking, a bias error which leads to a differ-
ence in the measured mean of a series of measurements and the true value of the quantity
measured. More specifically, it is a measurement error that can be traced back to: (1) faulty
calibration, {2} operator related errors {reproducibility), or (3) changes in test condirions (inho-
mogeneities of the substrate, aging, etc.). Bias errors tend to lean in one direction. With appro-
priate care, causes (1) and (2) can usually be avoided or corrected. Causes of the third kind
can sometimes be eliminated by using an appropriafe correction technique.

& Student Factor

Test Method: Procedure and process to obtain information from the specimen about its charac-
teristics. The test method is based on scientific knowledge and is determined by the applica-
tion. For coating thickness measurement, the test method must be capable to separate the coat-
ing to be measured from all other coatings and the substrate (§] DIN EN ISO 3882).

Test Point: A limited and clearly defined point within the reference surface of the measuring object
where the coating thickness is to be determined.

Test Series: A series of single readings between two final results.

th: Single reading of the thickness measurement. [ Single Reading

th., th: Mean value of the thickness measurement. 8 Mean Value

th.., th: Mean value of all subgroups (blocks) mean values (thickness measurement), g Mean Value

Tolerance Limits:
= Baud Rate

5} Specification Limits

u:  Formula character for the measurement uncertainty. & Measurement Uncertainty, Confidence
Borders

u-Scale: Scale on the right ordinate in fhe printout of the probabilify chart. Linear transformation of
the measurements into standardized feature values u. The transformation serves comparison
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and analysis purposes. The standardized feature values are without dimension, their arit-
hmetic mean is Zero and their Standard deviation o(u) is always 1.

UCL (Upper Contrel Limit): g Control Limits

UCE(R) (Upper Control Limits of the Range): g} Control Limits

UCL {s) (Upper Control Limits of the Standard Deviation): &) Control Limits
Unit: E) Measuring Unit

USL, (Upper Spectfication Limit):

9 Specification Limits
Yariance: Mean squared deviation. The square root of the variance is called standard deviation.

81 B
» =

%X : Mean value of one block, one subgroup or application. @ Mean Value

Couéztmte

¥, X.. : Mean value of all subgroup mean values (block mean values). B Mean Value

Xg:  Zeropoint of the calibration curve. Countrate obtained when measurements are taken on the
base standard or uncoated substrate.

XN:

Xg:  Saturation value of the calibration curve. Countrate obfained when measurements are taken
on the saturation standard or a saturation coating.

&l Normalized Countrate
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