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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 content measurement 

Electrical conductivity measurement 

Statistical Evaluation 
various statistical data for process control (SPC), customer specific 

documentation of the measurement result 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 al} required 

entries, or for selection of the individual menu functions (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 setting 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. !I See Chapters 4 and 5 for further infor­

mation. 
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t:mucture or ma vperaror Manua1 

1.1 Structure of the Operator Manual 

• 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 instrument-specific overview of the entire 
FISCHERSCOPE® MMS® measuring system and Chapter 3 con­
tains start-up and connection instructions. 

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

• Chapter 5 offers more detailed 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. 

• 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. 

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

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

~ If no specific measuring types are listed, the description, for instance of a 
menu function, applies to all 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 or on a 
printout does not indicate that a procedure was wrong. 
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Structure of the Operator Manual 

, "', 

I ' •~J 1.2 Warranty 

0 

0 

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

• Use of instrument and accessories for a different purpose. 

• Im.proper handling of instrument and accessories. 

• 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 by a 
third, not authorized party. Great care has been taken in creating this 
manual. However, a liability due to ordin_ary negligence, e.g., mis­
prints is excluded. 

Helmut Fischer GmbH + Co is not liable for damage or tnalfunctions 
caused by options or accessories that are not original Fischer products 
or are not expressly approved by Helmut Fischer GmbH+Co. 
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Environmental conditions 10r operating ano storing me insrrumem ana accessories 

1.3 Environmental ~onditions for operating ;') 
and storing the instrument and accesso-
ries 

• Instrument and accessories are designed for use at temperatures be­
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 avoid damage to the instrument or the accessories by heat, do 
not keep or store the instruments in sueh places. 

• The instrument complies with the regulations concerning electro­
magnetic compatibility of instruments (BMVG). 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 61()()()..4-2 (IECJ000-4-2), EN61000-4-3 (IECl000-4-3) 
and EN 6 I OOQ..4-4 (IECI000-4-4)). 

• The instrument and accessories must not be operated in an ex~ 
plosive atmosphere. 

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

• Do not open the instrument and line adapter! 
Only qualified personnel authorized by Fischer are permitted to 
open the lnstrument! 

• The instrument may not come in direct contact with liquids to 
prevent damage to the instrument! 

Operator's Manual FISCHERSCOPE.® MMS® 
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Warnings 

1.4 Warnings 

• Working with Beta isotopes is subject to radiation protection 
regulations. It is imperative to observe the enclosed 'Instruc­
tions for handling aperture rings (platens), and calibration 
standards' !! 

• Only specially trained personnel are permitted to 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! 

r"~) • The ESLOSA probe tip is not acid-resistant and can be damaged 
\,_ by contact with electrolytes and plating solution. 

0 

• The tip of the probe ESLOSA is very sensitive to 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 according to DIN 
1319. To integrate a PC, basic computer and programming knowl­
edge or knowledge of the respective software used is required. 
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Instrument Versions/Application Selection Chart 

2 Instrument Description 

2.1 Instrument Versions/Application Selec­
tion Chart 

Instrument Versions 
$ 0 .,., "' r-- 00 "' r-- -N "' -.,., .,., ,,., ,,., --~ 

.,., .,., 
N -- - - - C/ N 

~ 
N 

' 8 ' ' 8 ' 8 ' ' N § N N N N N 

Application g g g g g g 
"' "' "' "' 

Coating thickness 
measurement 

Coating thickness on 
alirninum food and bev- • erage containers 

Measurement of non-
conductive coatings on • • • • • NF substrates 

Measurement of noncon-
ductive and NF coatings • • • • • • on steel or iron 

Measurment of plastic 
or metal coatings • • • 
Measurement of NF 
coatings (Cu, Zn, Cr, • • • • • Ni) on iron or steel 

Measurement of NF 
coatings (Cu, Zn, Cr, • • • • Ni) on non conductive 
substrates 

Measurement of 
paint/zinc coatings (Du- • • • p1ex) on steel or iron 

Measurement of 
chrome coatings on • • • • non-ferrous metal 

n ... ,.,.,tru'o: M,m,mJ FISCHERSCOPE:0 MMs® 

Chapter 2: Instrument Description 

" 
.,., "' .,., .,., ,,., 

N "I ~ Measuring Type °' 8 0 g (test method) "' "' 

ISOSCOPE® 
(eddycurrent 
(DINEN!S02360)) 

IS OSCO PE® 

• • ( eddycurrent 
(DINENIS02360)) 

PERMASCOPE® 

• • (magneticinduction 
(DINEN!S02178)) 

BETASCOPE® 

• • (betabackscatter 
(DINENIS03543)) 

SIGMA (NiJFe) 

• • • SIGMA (NF/Fe) 
(eddy current) 

SIGMA (NF/NF) 

• • • ( eddy current) 

SIGMA(DUPLEX) 

• • (magnetic 
induction + eddy 
current) 

SIGMA (Cr/NF) 

• • • (eddy current) 
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Chapter 2: Instrument Description COntents ot Shipment 

Instrument Versions 
"' 0 "' "' N "' v; t-- 00 t-- - "' ... .,., 
"' - v; 

"' 
v; v; -- ~ ~ 

v; 
"' 

.,., 
~ N - - - - - N N N N N 

' ' ' <'> ' ' ' ' <'> 8 ' ' ' ~ Measuring Type 8 8 N 8 8 N N N g N 
@ @ @ 0 0 @ @ 

Application "' "' "' "' "' "' "' (test method) 

Measurement of CU-SCOPE 
chrome copper thick- (eddy current) 

ness on PC-boards, 
even under solder re- • • • • • • • sist, and the copper plat-
log thickness in PC-
board through holes 

Measurement of plated NICKELSCOPE® 

nickel coatings on non- (magnetic) 
conductive or non-fer- • • • • • rous metal substrates 
does not cover Ni/Fe 

Ferrite content meas-
urement 

Ferrite content in FERITSCOPE® 

austenitic and duplex • • • • • • • • (magneticinduction) 

stainless steel 

Electrical conductiv-
ity measurement 

Measurement of the SIGMASCOPE® 

electrical conductivity • • • • • • • • (eddy current) 

of non-ferrous metals 

NC: Non-conductive substrates 

Standard Contents 

Paae 2·2 

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 c1airns against the carrier. 
It 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: 

• MMS® base unit with integrated test method modules as ordered 

• A!C line adapter, input: 230 V +10 %, -15 %; 50 Hz or 
input: 115 V +10 %, -15 %; 40 ... 60 Hz 

, Output: 11 Vac/0,9 A 

• Operator Manual, English 

Operator's Manual F!SCHERSCOPE® MM$® 
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Accessories 

2.3 Accessories 

24-Pin Printer F3100 
(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 I I.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 AC, 50 Hz; 
Dimensions (W x H x D): 382 x 121 x 282 mm 
(15" x4.8" 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 aluminum containers (according to 
D1N 5061) and on aluminum cans. Adaptable to various 
diameters by single-point calibration without foil. 
Range: 0 ... 1000 µm (0 ... 25 mils) 
Length of cylinder up to 260 mm (10.2") 
Inside diameter of cylinder: 11 ... 82 mm (0.43" ... 3.2") 
Aluminum wall thickness of cylinder: ;?: 0,07 mm (2.8 mil) 
Accessories: AC line adapter, connecting cable between 
measuring system and instrument 
~ To operate the FIB measuring system TM85, either the F1SCHERSCOPE® 

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

AC line adapter MMS 110 V (115 V Ad40 ... 60 Hz) 

AC line adapter MMS 220 V (230 V Ad50 Hz) 

Dust Cover for the FISCHERSCOPE® MMS® 
to protect the instrument front pane] from dust and humidity 

lnterfaee Cable Set MMS®IPC-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®IMPl-4 
Connecting cable for data transfer between the RS232 interface 
of all hand-held MP instrument models, except MP 0, and the 
FISCHERSCOPE®MMS® 

Ooerator's Manual F!SCHERSCOP~ MMS® 
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Accessones 

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

FCC Software 
PC Software to manage, document and archive all application 
related measurement and customer data. 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
quirements: MSWindows®95, MSExcel®95 (7.0) or later software 
version. 

Report Software MMS® 
PC Software to create printer report templates in 5 languages 
for the FISCHERSCOPE® MMS® for user-defined documentation 
of results. 
The templates are transferred from the PC to the MMS® via the 
RS232 interface. • 

I@? Interface MMS®IPC-AT Set is required! 

Support Stand V12 
Stand for reproducible positioning of axial probes on 
specimens. Accessories included: 3 adapters for the various 
axial probe models. 

Right Angle Probes Adapter 
Adapter for using right angle probes ( e.g., probe EGABW 1.3) 
with the support stand Vl 2. 

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 Mtiller 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 series C 07 .03.xxx 

Universal Measuring Table Z6NGB2 
To measure pc boards, sheet and strip specimens using the 
beta backscatter method (Geiger Miiller counter tube). 

Operator's Manual F!SCHERSCOPE® MMS® 
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Accessories 

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

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 Measurements with External 
Start 

Calibration Standard Sets %Fe-WRC ~'N 
Calibration standard sets each with one base and several standards. 
Dual markings in %Fe and WRC FN. 
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2.4 Options 

Plug-in testing modules and connector modules to expand the 
FISCHERSCOPE® :rviMS®. Depending on the version of the instru­
ment, the unit can be expanded for new measurement applications: 

Available Instrument Versions 

0 "' 
r--- on on N - on - °' ' ' 8 -' 8 0 

8 "' "' "' ® --"' ® on 

g: - g] N 
' " g] 8 .,. 

0 g] r- 00 "' 0 "' N "' 
on 

0 N u on on -u "' on 
0 u - ' Plug-in testing modules/connector mod- --N 

~ 
N N N 

i u i ' ' °' ~ °' ' 0 

ules needed for the expansion U) g 8 ~ 
N 

"' 0 :is 0 

i'S "' "' "' -
1& 
---I~ 

-- U) 

Connector modules Plug-in testing til: I~ g; 0., ~ 
;:, 0., U) z 

"' 10 0 "' "' for the plug-in testing module ® " " " • " ® ® ® • • 
module(s) 

U) "' i i i i i 
U) U) U) 

i i i i i :. :. 
Connector module TM85MMS® 

.I .I .I .I • MMS® 8/8 602-263 - - - - - • 
602-272 PERMASCOPE® 

MMS® 0 •' •' 0 0 0 •' •' 0 •' •' 
602-264 

Connector module BETASCOPE® 
MMS®5!2 MMS® • 0 • • 0 • • • • 0 0 
602-271 602-267 

Connector module NICKELSCOPE® 
MMS® 14119 MMS® • • • • • 0 0 • • • 0 
602-273 602-265 

SIGMASCOPE® 
MMS® • • 0 0 • • • • • 0 0 
602-266 

DUPLEXMMS® • • 0 • • • • 0 0 • • 602-268 

0 Plug-in testing module(s)/connector module(s) installed in this instrument version 

• Instrument version expandable with appropriate module/module board 

not expandable 

"' on on 
on <'/ N N 
' 0 g "' -- 0., 

0., z z 0 
0 "' ® ~ 

i i 
- -

0 0 

• 0 

0 0 

• • 
0 0 

°' "' N 
' N 

:is -on 
00 

~ 

' 0 

-

• 

• 
• 
• 

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

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

I& Expansions must be performed by Fischer or an authorized service representative! 
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Probes Probe ESLOBA 

2.5 Probes 

All probes that can be connected to the FISCHERSCOPE® MMS®, ex­
cept for beta probes, include a memory chip in their probe connector 
(probe names beginning with B .. ,.). These memory chips store probe­
specific information ( e.g., probe model, test method, calibration coeffi­
cient~, etc.). The instrument imports these data after every power-up 
and 'recognizes' the probe based on these data. 

Different probe mode1s are available to measure objects of different 
shapes as well as for the various measurement applications ( coating 
thickness, ferrite content, e. conductivity). Information regarding 
available probe models or the model 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 

• 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 

G) • El conductivity probe 
- EL conductivity standard, Cu 58 MS/m - 100% !ACS 

2.5.1 Probe ESLOSA 

Shipping 
The ESL08A probe tip is extremely sensitive to mechanical stress. 

~ Please make sure that the probe cartridge is always shipped in the protec~ 
tive plastic tube! 

White cap (with 
foam cushion) to 
open the plastic 
tube 

Operator's Manual F!SCHERSCOPE® MMS® 
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Probes Replacing the cartridge SLOBA 

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

ill 

Warranty 

Please remove all electrolyte residue from the 
hole to be measured in prior to making the 

measurement! 

Fischer does not accept warranty claims if the probe is handled im­
properly, e.g., shipping the probe cartridge outside of the plastic tube, 
damage due to contact with electrolytes, bent tips due to forcing the 
probe in or out of holes, etc. 

2.5.2 Replacing the Cartridge SLOSA 
If the probe tip is damaged, only the front portion of the probe (re­
placement cartridge SL08A) needs to be replaced. 
The replacement cartridge is plugged into the back portion of the 
probe, the probe holder. 

• Pull the replacement cartridge in the direction of the probe tip to re­
move the cartridge from the probe holder. 

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

~ Do not twist the replacement cartridge while removing it from the probe 
holder! Twisting the cartridge in the holder will damage the connector. 

() 

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

• 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. 

ill 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 ESLOBA. 

I] See Chapter 7, Section 'Master Calibration', beginning at page 
7-32. 
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Technical Data Replacing the Cartridge SL08A 

) 2.6 Technical Data 
Power Supply: 

Power consumption: 
Fuse for power supply: 
Battery: 

Dimensions (mm): 

(inches): 
Weight: 

230Vac+ 10%,-15 %,50Hz 
1!5Vac+ 10 %,-15 %, 60Hz 
connection via external A/C adapter, length 
of cord approx. L70 m (6 ft) (included) 
max. 9,9VA 
Replacement by Fischer only 

memory backup, life expectancy approx. 
8 years, replacement by Fischer only 

350 x 140 x 200 (H x W x D) 
13.8 x 55 x 7.9 (H x WxD) 
3 kg (6.6 lbs) (maximum configuration) 

Operating temperature: + 10 ... +40 °c (+ 50 to+ 140 °F) 
Operating humidity: 30 ... 90 % RH, non condensing 

(' .,j Display: LCD graphics display, 126 x 70 mm 

() 

Measuring range: 
Measurement methods 
Coating thickness: 

Ferrite content: 

Et conductivity: 

Types of presentation: 

Evaluation: 

RS232: 

Printer port: 

(5" x 3"), backlit 

dependent on the probe connected 

magnetic induction, eddy current, beta 
backscatter, magnetic 

magnetic induction 

eddy current 

Numeric display, specification limit display, 
SPC chart, simple operating mode 

Statistics: mean value, standard deviation, 
coefficient of variation, range, minimum, 
maximum, histogram, probability chart, 
SPC control chart (Statistical Process Con­
trol): lower/upper control limit,;, specifica­
tion limits, Cp, Cph Si, Sa 

9-pin MinD connector, data format is menu 
selectable 

25-pin MinD connector, Centronics parallel 

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

Coating thickness measurement ( except BET A): 
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 $ XnStandard $ 0.95 
Calibration foils: 0.1 $ XnFoil $ 0.7. 
When using two calibration foils, the difference between the two foil 
thicknesses must be .6.XnFoil < 0.1. 

Operator's Manual FISCHERSCOPE® MMS® 
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2.7 Instrument Components 

Fll!U::HSFISC:O? ... mms 
.... """""""""""""" 

1 

r ~a 9 M1cAS 

CJ CJ CJ c::J 
<4 5 &> MSNU 

CJ c::J CJ CJ 
1 -2 3 APl'l 

CJ CJ CJ c::J 
0 . ,/. Doi.. 

CJ c::J c::J c::J 

2 3 4 5 6 

FISCHERSCOPE® MMS® Front Panel 

I Display (see Section 'Display Description') 
2 Softkeys, the functions activated by these keys are indicated on the 

right side of the display (li!I see also up from page 6-35 ) 
3 Keypad (see Section 'Keypad Description') 
4 HELP key, to call a help function 
5 ON key, to switch the instrument ON 
6 OFF key. to switch the instrument OFF 

Operator's Manual FISCHERSCOPE® MMS® 
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Instrument Components Display Description 

2.7.1 Display Description 

Sl"ec.,, i 
!'loth,o ,;. 

~ 
fga,ti"'9 3! 

191 66. 4,111-• 
P!Sl"L j!Ltotl 

' 

111 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. 

IJ] A description of the simple operating mode can be found in Chap­
ter 5, page 5-19. 
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0 ---
9 

, .... -
+I-

• -
T2 ◄4 6► 

-·-·-· .... -
ZERO -
CAL -

ENTER -
DEL -

APPL -
MENU -
MEAS -
Page 2-12 

2.7.2 Keypad Description < ) 

.,_ 

Number~, llllill - and- keys for alphanumeric Entries. 
+/. 

- key to Print the menu screens in the normalization function. 
+/. 

- key to Switch between capital and small letters in the character 
fields. 

Number keys with .1,. to move the cursors (highlights) in the entry and 
selection windows of the display . 

Hot Key Functions: 

ZERO k 
- ey 

''" - key 

ENTER k 
- ey 

'"-
- key 

AP" k 
- ey 

MENU k 
- ey 

"""' - key 

to 00 the normalization function. 
to Print the display screens, menu pages of 
the menu functions and the measuring mode. 

to call the calibration function. 

to Confirm the Entry/Selection, 
to Move the Cursor (highlight) from one entry/selection 
window to the next in a menu screen. 

to delete the last measurement in the current 
measurement display screen or the last entry with the 
keypad. 
Also used to delete parameters in menu function I. 

to call the application selection menu. 

to call the selection menu of the menu functions 
(I for greater details on the menu functions see 
Chapter 6, page 6-43). 

to call the measuring mode of the current application. 
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() FISCHERSCOPE® MMS Back Panel 

7 8 9 10 11 

[:e:;:e ~ ~·~-e 
,;.,,:-;;i. _,;;; "00 

0 

0 . 

_, 

' 
- ----

--,em,s ,.,,,, MULTIFUNCTION 

0 .·t::·::.·::.~;; \\ Vo') '111//:,:;,WI© l'i5'i /G::::::0 1\ IO 

I 
' ' 

JI I 
17 16 15 14 

7 Two 8-pin sockets for connecting probes for coating thickness 
mea')urement according to the magnetic induction and eddy cur­
rent methods, and for connecting probes for ferrite content meas­
urements. 

8 19-pin socket to connect probes for measuring Nickel and 
thick non-ferrous coatings. 

9 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), 

10 5-pin socket to connect measuring tables and probes for coating 
thickness measurement<:; according to the beta backscatter method. 

11 BNC-socket to connect measuring tables and probes for coating 
thickness measurements according to the beta backscatter method. 

12 Connector for the A/C adapter. 
13 Socket for external start switch. 
14 Speaker opening. 
15 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. 

16 9-pin MinD socket, RS232C interface to connect to an external 
computer. 

17 25-pin MinD socket, printer connector, Centronics paral1e1 (pc com­
patible printer output). 

OoeratDT's Manual FISCHERSCOPE® MMS'I' 
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ConnectiOns 

3 Start-Up 

3.1 Connections 

Capability to connect 

• Probes to measure the coating thickness (magnetic induction, eddy 

current, beta backscatter, magnetic), the ferrite content, and the elec­

trical conductivity 

• External devices: printer, PC 

• Temperature sensor (PtlOO) used only for el. conductivity measure­

ment) 

• Signals: upper/lower limit violations, measurement ok. 

• Switch for external start of the measurement 

Connections PERMASCOPE® BETASCOPE® SIGMASCOPE® 

2 X 8-pin 5-pin BNC 

• @ ® @ @ 
Probes 

Coating thickness 

EG .. ., EK ... • 
ET ... , EA ... , • 
ED ... • 
ESD .... ESG ... , • ESCl, ESL. .. 

EN3 

Beta probes • 
Ferrite content 

EGABl.3-Fe, • EGABWl.3-Fe • 
El. conductivity 

ES. .. • 
e: possible probe connection to corresponded socket 

Ooerator's Manual FISGHERSCOPE" MM$® 
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OFF -
PERMASCOPE® 

((@@ 
Plug Socket 

BETASCOPE® 

O)@ 
Plug SOCket 

SIGMASCOPE® 

(i) 
Plug Socket 

MAGNA/EDDY 

~ 
Plug Socket .. 

Pane 3-2 

1,;0nnoc:oons 

Probe connections 

II? Change probes only when the instrument is turned off! 

~ The two PERMASCOPE® sockets are alike. 

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

~ Allowed: magnetic induction probe e.g., EGAB 1.3 and eddy current probe, 
e.g., ETA3.3. 
Not allowed: two eddy current probes, e.g., ETA3.3, or one magnetic induc­
tion probe to measure the coating thickness, e.g., EGAB 1.3, and one probe to 
measure the ferrite content, e.g., EGABl.3-Fe or one dual probe, e.g., ED10, 
or a dual probe EDlO and a eddy current probe, e.g., ETA3.3. 

Connecting a Probe 

• Switch instrument OFF (if not off already) 

• Plug probe connector into the correct probe socket: 

PERMASCOPE®, 8-pin sockets 

BETASCOPE®, 5-pin socket and BNC socket: 
BNC socket: for Geiger-Miiller counter tube connector. 
5-pin socket: lighting and start button connector for the measuring 
table Z6NGB2. 

SIGMASCOPE, 14-pin socket 
The temperature sensor for the el. conductivity measurement is con­
nected to the multifunction connector. See page 3-4 for the pin-out. 

MAGNA/EDDY, 19-pin socket 

~ When plugging in the probe, ensure that the keyway of the plug i,; aligned 
with the notch of the socket, Do not attempt to plug in the connector in 
any other way. Doing so will result in a faulty connection between the in­
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. 
~ The instrument recognizes and displays the connected probe model. If the ap­

plication displayed has not been normalized (calibrated) with this type of 
probe, the message uwrong" will appear on the display. When connecting an­
other probe type (other test method), the message "Missing" will be displayed. 
If two of the same probe types (same test method) are connected to the PER­
MASCOPE® sockets, the message "equal" will appear. 

Operator's Manual FISCHERSCOPE® MMS® 
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Connections 

Printer Connector 

Connector: 25-pin MinD socket 
Pin-Out: 

Pin 1 Strobe- Pin 10 ACK Pin 18 GND 

Pin 2 Data Bit 0 Pin 11 Busy Pin 19 GND 

Pin 3 Data Bit l Pin 12 PE Pin20 GND 

Pin 4 Data Bit 2 Pin 13 Select (SLC1) Pin 21 GND 

Pin 5 Data Bit 3 Pin 14 Auto Feed XT - Pin22 GND 

Pin 6 DataBit4 Pin 15 ERROR - Pin23 GND 

Pin 7 Data Bit 5 Pin 16 !nit - Pin24 GND 

Pin 8 Data Bit 6 Pin 17 Select IN Pin25 GND 
(SLCTIN)-

Pin 9 Data Bit 7 

l@f' The printer port is a Centronics (parallel) inter-face. The data format is set 

through menu function 30 of the Supervisor menu OI see Chapter 6, Section 

'30 Printer Selections', page 6-89). 

RS232 Connector 

Connector: 9-pin MinD socket 
Pin-Out: 

Pin l open 

Pin 2 T x D (Transmit Data, ➔) 

Pin 3 Rx D (Receive Data, E-) 

Pin4 DSR (Data Set Ready, <-) 

Pin 5 GND 

Pin 6 DTR (Data Terminal 
Ready,->) 

Pin 7 CTS (Gear To Send,<-) 

Pin 8 RTS (Request To Send, ➔) 

Pin 9 open 

D&' For safe operation, a shielded connector cable with a total length according to 

DIN 47100 should be used 

I!? The data format is set from menu function 31 of the Supervisor menu (ii see 

Chapter 6, Section '31 Serial Port Configuration', page 6-90). 

iJ See also Chapter 12 "RS232 Data Transfer". 
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MULTIFUNCTION 

EXTERNAL START 

?Jug o! tne AC Power sockat ol 

llneadaplor tnaMMS® 

Multifunction Connector 
Connector: l 5-pin MlnD socket 
Pin-Out· . 

Pin 1 1 (temp. sensor TF 100) 

Pin 2 3 (temp. sensor TF 100) 

Pin 3 open 

Pin4 External start 

Pin 5 Measurement impulse 

Pin6 Signal output indicating 
that the measurement is 
within the set limits 

Pin 7 Signal output indicating 
that the measurement is 
above the upper limit 

Connections 

Pin 8 Signal output indicating 
that the measurement is 
below the lower limit 

Pin 9 2 (temp. sensor TF 100) 

Pin IO 4 (temp. sensor TF 100) 

Pin 11 GND 

Pin 12 Control line1 

Pin 13 GND 

Pin 14 open 

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

l@f" Pins 1, 2, 9 and 10 are provided for a PtlOO temperature sensor, which can be 
used for t.emperature compensation during the electrical conductivity 
measurement. 

II:%" The external trigger switch must have normally open contacts. 

l@r' All signal outputs and the control lines supply a signal at TTL level 
(5 V/5 mA) 

External Start 
Connector: Socket, which has the same function as pin 4 of the 

multifunction connector. 
II:%" The external measurement trigger switeh must have normally open contacts. 

ENTER 
Also the - key of the MMS® can be used. 

~ Foot pedal for external measurement start can be ordered. 

~ The external start function must be activated in menu function 18 of the 
MMS® (ii see Chapter 6, page 6-70). 

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

e\ 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 result in faulty connections! 
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Battery 

3.2 Battery 

The FISCHERSCOPE® MMS® includes a battery for memory backup 

(when the instrument is switched off). Life expectancy approx. 8 

years. 

~ Replacement of the battery 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
tion probe or an eddy current 
probe to the 
MAGNA/EDDY socket. 
The adapter must be enabled 
in menu function 40. In this 
case, the second magnetic in­
duction probe or eddy cur­
rent probe, respectively, 
should be connected to the 
outer of the two PER~MS­
COPE® sockets (see figure 
to the right). 

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

Probe 
connection 

Probe 
connection 

Adapter 19/8 
(602-479) 

MMS® 

~---------- back 
-~ffl~•:%:;,;;;;:---:;;;;•~m:;;: v~w 

I~-~"'"'"• I)> ~ 
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Switching the MMS® ON/OFF Operating Principle, General 

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 .. key to switch the instrument ON. The instrument 
goes immediately to the measuring mode of the application last 
used. 
~ Peripheral devices, such as printers or computers, can be connected while the 

instrument is switched ON. 

• Use the A key to switch the instrument OFF. 

lki" Connect or change probes only when the instrument is switched OFF! 
Ii 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 numeric 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. ii 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. 
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New Measurement 
Application 

Measurements in 
existing applications 

Paae 4~2 

1-pole 
probes 

Quick Path to Measurements 

4.3 Quick Path to Measurements 

New Measurement Application (general procedure): 

• Connect the Jnstrument to AC power 
( 253 ... 190,5 or 110-120 VAC, 50-60 Hz, depending on country; 
I see also Chapter 3 Start-Up, Power connection). 

• Connect the probe to the instrument (I see Chapter 3, Connecting 
a Probe). 

ON 
• Switch the instrument ON-). 

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

• Calibration/Normalization, 
I 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; 
I 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-). 

• Select the desired application (if necessary). 

• Measurement 
{Exception: with the BET A. always normalize before the actual 
measurement, 1x per day). 

W Handling of the hand-held probes 

• Always place the probe gently on the specimen and 
perpendicular to the specimen. A void impacting the probe. Do 
not scratch the surface. 

• Do not Jet the probe float above the surface. Doing so leads to 
erroneous measurements. 

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

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

Operator's Manual F!SCHERSCOPE® MMS® 
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Examples 

,, 

() 4.4 Examples 
Starting on page 4-7, various examples are presented to demonstrate 
operation with the MMS®. 

Coating Thickness Measurement, 

Example l PERMASCOPE® 
Application: Zn/Fe 
Define a new application 
Numeric display 
Normalize the measuring system for the application 
Document the single readings 

Example 2 PERMASCOPE® 
Define and assign features 
Numeric display 

Example 3 PERMASCOPE® 
Application: Cr/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 
Document block results without single readings 

Example 4 PERMASCOPE® 
Application: Cr/Fe 
Copy an application 
Change parameter settings 
Document block results includlng single readings 

Example 5 PERMASCOPE® 
Application: Zn/Fe 
Define a new application 
Specification limit display 
Reject outlier measurements 
Specification limit monitoring 
Normalize the measuring system for the application 
Document the single readings 

Qperalor's Manual FISCHERSCOPE:'1' MM$» 
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Chapter 4: Introduction 

Page 4-30 

Page4-35 

Page 4.-38 

Page 4-43 

Page 4-47 

Page 4-53 

Example 6 PERMASCOPE® 
Application: Zn/Fe 
Define a new application 
SPC Control chart display 
Calculate the upper and lower control limits using the MMS 
Nonnalize the measuring system for the application 

Example 7 PERMASCOPE® 
Application: 4 paint coating layers on metal sheet 
Define a new application 
Difference measurement 
Nonnalize the measuring system for the application 

Example 8 SIGMA (DUPLEX) 
Application: Paint/Zn/Fe (Two coatings on steel) 
Define a new application 
Specification limit display 
Normalize the measuring system for the application 

Example 9 SIGMA (NF/FE) 
Application: Zn/Fe 
Define a new application 
Numeric display 
5 Measurements 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 

~ 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 Bela Probes: 

Example 1 BETA 
Application: Measurement of the coating thickness of gold-plated con­
tact pins (Au/Bra<;s) 
Define a new application 
Numeric display 
Specification limit monitoring 
Evaluation with automatic printout 
Automatic block result 

Operator's Manual FISCHERSCOPE® MMS® 
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() 

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

Example 2 BETA 
Application: Paint/CU 
Define a new application 
Specification limit display 
Specification limit monitoring 
Automatic block result 
Calibrate the measuring system for the application 
Document the single readings and the block results 

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

Ferrite Content Measurement: 

Example 1 FERITSCOPE® 
Numeric display 
Specification limit monitoring 
Normalize the measuring system for the application 

~ Procedures presented in the PERMASCOPE® examples (such as defining/as­
signing features, copying applications, and defining parameters) apply also to 
ferrite content measurement<;, 

Electrical Conductivity Measurement: 

Example 1 SIGMASCOPE® 
Numeric display 
No temperature compensation 
Nonnalize the measuring system for the application 

Example 2 SIGMASCOPE® 
Numeric display 
Temperature compensation 
Normalize the measuring system for the application 

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

Ooe.rator's Manual FISCHEASCOPE® MMS® 
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Chapter 4: Introduction 

Paga 4·6 

Simple Operating Mode - Example 

Switching from the standard operating mode to the simple operating 
mode and switching back to the standard operating mode. 

Operator's Manual FISCHERSCOPE® MMS"' 
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Example 1 PERMASCOPE"' Lll"lapter 4; 1mroaucnon 

/ '\ 
'-) Example 1 PERMASCOPE® 

0 

0 

Measurement of a Zinc coating on steel. 
Application: • Numeric Display 

• Documenting single readings 
• 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). 

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

tion "Numeric Display". • 

IJI For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions, and softkeys see Chapter 6. 

Preparation: • A model EGAB 1.3 magnetic induction probe is suitable for this measurement ap­

plication. 
• Connect the probe to the MMS®. 

ON 

• Switch the MMS® on, - key. 

i 
I 

Key Sequence 

MENU 

~ 0 ENTER 
a.--; 
I 

Display 

8 Set U,. ~ A~1>licati<>n 
1 Ch~n"" Af'/>Ucation 
j ~le 2~h~:;reMer,t Data 

4 Delete AFi"liCal.ion 
5 D<tl,/Rcc..,.t l'lea,;. Data !Ho~ 
6 Sel01ct Feature 
7 Charl•e Feat....., 
e e......- OWDFF 
'i' S<tlect Fr..., Qi,wl.,._, !fod~ 

Af'l>l l•APl'L.NO. 1 !,!..tot: 0 

Set YP n~"' a.-.-lfoation 
1 A?PL.HO. 1 HFIFe EGAS1.3 

l 
i • p,....., 1 of' 7 
i:t-l 1HWP!..HO. I H-t<>l• 0 

Operator's Manual FISCHERSCOPE'® MMS® 

Comments 

Calls the menu function screen, 

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

Enter the Number Oto open the 
menu function "Set Up New Applica­
tion". 

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

Page 4•7 
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Chapter 4: Introduction 

Key Sequence 

T2 ENTER --

_ft_ .... -·-· 

m 

Page 4-8 

Display 

EGAB1. 3 

APl>l lHlPPL,00. 1 tLtot; a 

E§;RDA5COPE"'' 

SC 

Er1ter aPJ>lic.!rti<:m name ! ,,,_ a12 
"ie1!;;llk:ll :.456789 A...,l.Ha.,..: IRP!'!..t<O, z! RSCDEFG 

HIJKt..11Jj 
Of'Ql!:STU 
\!WXVZ--

A,,,ol 1HlPPL.t{(), 1 ILtot: 0 

AP!>l,t!a,,,e• jHPPLHO. zl 

pEFlfff'lsc;ope;'"' 
H<>r~ah%"-lion 

Pl.,as;e ...-asure n-tl!'!I/$ on !>Ast: I 

0.00 
,;; • 0,00 s l !!1.00 r1 l 0 

Al>Pl 2111U!'IERIC tLtoH 0 

Example 1 PERMASGOPE"' 

Comments 

Enter the number for the new 
application. 
The instrument searches for con­
nected probe models and displays 
them in a list. 
Q"' If the :M1:1S® contains a BETA­

SCOPE® MMS® plug-in testing mod­
ule (602-267) Beta (for beta emitter) 
will always be displayed in the fa,1:. 

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

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

In our example: NUMERIC. 
,,2 ,« _ 6► 

Use the arrow keys (-, -. -• 
.. ) 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 

II 
PEC 

~ Use the - key to delete erroneous 
entries or unnecessary characters. 

I On how lo enter names see also Chapw 
ter 6, 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~ 
tine. 

Operator's Manual F1SCHERSCOPE® MMS® 
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C) 

Example 1 PERMASCOPEil> 

Key Sequence 

Measure n times on 
the uncoated speci­
men (steel). 

Display 

2.9 
rn , 2.es " : 0.0? " , 4 

Rf'Pl 2•HLll1ERIC 

~RSC:~.~ 1 996 1~fflhi 
F<iatl.ll"<'I 

6lkNo: i 

tLtou 0 

Chapter 4: Introduction 

Comments 

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

Save the application, change to the 
measurement mode of the newly cre­
ated Application Number 2, NU­
MERIC. 

~ We recommend to make reference measurements prior to the actual measurements to prevent measurement errors, 

II For greater details see Chapter 6, page 6-34. 

Ooorator's Manual FISCHERSCOPE;'& MMS'I' Page. 4-9 
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Chapter 4; Introduction 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. 

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

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

Preparation: • Application Number 2, NUMERIC, is used as a basis for this example (see Exam-
ple I PERMASCOPE®). 

eProbe model EGABl.3. 

• Switch the MM:S® on, .. key. 
• Call Application Number 2: a, a (if not already active on the display). 

Defining a feature: 

-~ 

Key Sequence 
MENU -

~ 7 ENTER ~--
1 
,!; 
~ 

~ 
ENTER -

Page 4-10 

Display 

n"ll"'l!!.5COPE:m 

0 Se-t u,, H .... AFPlicalion 
1 Chan9e- fip,pli~tlon 
2 ll1>lete AFPl. Mea~ Data 
3 licstion 
4 lication 
S t ~as. Data Block ' ~ ' ~ 
' 9 1 .. ~ Modi> 

jH-tot• 01 

F RSC:OPE:<•> 

FT I IJ'>;mM re-.. tur-e 
) ", ) FT 3 z) F...rture , [ITJJ 

' "' ) fl 5 
) fl \i-

i ~ i 
) FT10 

AM>l 2<HUMERIC 

•) FT I 

' " , Hf I 
) Fi i; 

' " ' ' n ' ( ) Fl 9 
( ) FT10 

' Ch~n~e- f""t""" 
"> F!mur<:> I lli.] 

11,,-,.1 2HIUMERIC It.tot• 

Comments 

Calls the menu function screen. 

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

Enter the number 7 to open the 
menu function "Change Feature". 

Toe respective menu will open. 

Confirm the selected feature 
(FT I) and highlighted alphanumeric 
character of the character selection 
field. 

Operator's Manual FISCHERSCOP~ MMS® 
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Example 2 PERMASCOPE"' cnap1er 4: 1mroaucuon 

( Key Sequence Display Comments 

I T2 ◄4 pE'.B[!JASC ESAB1. Enter the desired name of the lea--,-. 
I 

•) FT 1 =~" fe.ohir" 
> FT 2 

") F<>ature , IPVR I ture. 
) FT 3" 

I .. .. > "' .-. > ", = ✓• 812 
l ()FT(, ii~tii T2 ◄4 .. ( > FT 7 Use the arrow keys(-,-• , 

II 
( > FT 8 HlJKlMH 
( > FT 9 OPG!RSTU 

> FT!8 Vt;Xl'Z-- .t.) of the keypad to move the high-- Rl>f>l 2•Nl.lMERIC N-totl ' ~ light in the alphanumeric character 
I t: I - field to the desired character. Accept 

I 
~ the character with the softkey II. e 

I 
~ "'-- ~ Use the - key to delete erroneous 

' ~ entries or unnecessary characters. 

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

0 ~ ENTER 
C - =- ,oo, Accept the name of the feature 

Pl/A Cha""" r.,.oture into the list shown on the left. ( > FT 2 
.,> Fl!-..t'-ll"e ' IPl ✓A I ( > FT 3 

( ) FT 4 

> "' ~ If no other names of features are to be 
) FT 6 
> FT 7 

entered, continue with a, > ". > " , ( > FT!0 I see also page 4-13. 
A,.,.l 2tHUM£lUC H-lot• • 

a F'ERmFLo::;i;;;;:OPEW mB!i'il .~ Select FT 2 from the list shown on 
( ) Pi/A Chan11<> f~ture 

the left > ", "> F1><1l\!l"e • fil] 
> "' 
> "' - ) FT 5 

"' > "' t: > FT 7 
( ) FT 8 
( ) FT 9 - ( > FT18 

"' e Ai>Pl 2•NtJMERIC l!Ll<.U 

i 
IL ENTER .. - ® Confirm the selected feature 

0 ,c 
~ ) f>i✓R Ch.m~ fealur1> .. •) Fi 2 

"> Fe.;,ture I [Ii::]] (Ff 2) and highlighted alphanumeric 
C ) FT:,, 

" 
> FT 4 character of the character selection .. > FT 5 1/, 012 

C ( > FT 6 3456789 
field, ( ) FT 7 'l:111'"" ( > FT 8 HI rm 

> FT 9 
_,,, 

) FT18 UWXYZ--

A,,,, l 2 Hll.1M£1< l C f.Ltotl ' 

Ooorator's Manual FJSCHERSCOPe' MMS® Page4-11 
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Chapter 4: Introduction 

Key Sequence 

"' ... -· ' ... ... , 
.-, 

o1 II 
[;: -"' e 
~ ;; 
,!: 
• .c -• C 

i 
C 

ENTER -
a 

-"' [;: -"' e 
~ ;; 
• u. ENTER 
• -.c -• C 

ii 
C 

Paoe4-12 

Display 

Chari,e featl.!NI" 

"> feat...-., , ~ 
,..,_ 012 
3456789 

:ll'ili"'' ~Jli 
Vt.lX'i'Z--

jfl..toll 

PEFl!TlASCDPE"" 

Chm"" feature 

"'> Fealu,.., • !rvB I 

APFl 211.UHERlC 

( > l>VA 
( > PVB 
(•> FT 3 
( ) FT 4 
( ) FT s 

~ ! ~ ! 
( ) FT 9 
( ) FT!0 

A>Pl 2=tM'1ERIC N..toH 

Example 2 PERMASCOPE® 

Comments 

Enter the desired name of the fea­
ture. 

YZ ◄4 6► 

Use the arrow keys(-,-.-• 
&0 
-) of the keypad to move the high-
light in the alphanumeric character 
field to the desired character. Accept 
the character with the softkey Ill. 
~ Use the A key to delete erroneous 

entries or unnecessary characters. 

ijl 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. 

~ If no other names of features are to be 

entered, continue with fll, 
!I see also page 4-13. 

Select FT 3 from the list shown on 
the left. 

Confirm the selected feature 
(FT 3) and highlighted alphanumeric 
character of the character selection 
field. 

Operator's Manual FlSCHERSCOPE® MM~ 
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) 

0 

() 

Example 2 PEAMASCOP~ 

Key Sequence 

"2 ◄4 -. -· .. .... .-. 
Ii 

"' t: -"' e 
~ 

1ii • IL ENTER 

• -.c -• C 

'ii 
Q 

Display 

,. EGl'$l,i, 

> PVA Chan!)(! f!Nltwe 
) PVB 

"'' Feature ' !PVC I •) FT :S 
> n , 
> FT 5 v. 012 
> FT 6 ~t > n' ( ) FT e HJJKLMH 

( > FT 9 """'"" > FT10 ---
fll>i>l 2:NUMERIC H_totl ' 

PeRffiASC:OF'EW 

) P1"9 Chan!li> f<>alure 
> P1'1'! 

C> P1-'C ~> Featwe ' IPVC I 
> n' > FT S 
> n' 
> n' 
> n' 
> "' C > FT10 

H_tot: 0 

PEFVnF!SCQF'Effll EGA!'•' 
Ft: 16,01.1996 1414 :00 

FtM,tur<>• 

Slkt.o: l 

Chapter 4; Introduction 

Comments 

Enter the desired name of the fea­
ture. 

T2 "4 6► 

Use the arrow keys(-,-.-• 

.a.) of the keypad to move the high­
light in the alphanumeric character 
field to the desired character. Accept 

the character with the softkey II. 
"" W Use the - key to delete erroneous 

entries or unnecessary characters. 

!I 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. 

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

Change to the measurement 
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. 111e selected feature will 

be assigned automatically with the first measurement of the block. 

Key Sequence 

MENU -
Display 

Operator's Manual FISCHERSCOP~ MMS® 

Comments 

Call menu function 6 "Select Fea­
ture". 

The respective menu will open. 
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Chapter 4: !ntroductlon 

Key Sequence 

? 
~ 

e, 
~ 

Ja 

•► -
-ra .!!' 

.i 

Pmrn 4-14 

MENU -

Display 

F'ERITTF!SCOFE'"-' aeAB;,3 
Ft•f't/ll !6,0i,19% M•43t43 

H-tol> 0 

pERfT1FISlCOPEOO E:8>181.3 
FHPVJ:I 16.01.19% 14•<1415B 

F .... tur-e: 
PJ..-A 
Blktlol 

m, 527.':II-,,-.~, ----,-,,­
s , 0.00 

528 
~Fl 2<Htlt1ERlC N...tot> 

Feat .... .-, n~4 s,w,.,., 
PVA n~s 528"" 
Blktlol I n ~ 6- 52':I un 

ffil 528. 7 µ,.; .":c:1---""""':"".'---
s • 0,57 
N l 8 528 
J:11»>1 2•HUMERJC tLtotl 8 

Block Ho.I ... Feat""'-' •Pl-'>I 

M&,an value th,• ~.7 ""' 
Standar-<:I ""'-'iaUon s • 0.57 ""' 
Coeffici'""'t of' var-.V I 0, 11 ¼ 
Rani,,;, R , l,64 un 
Htnirn.in nln , 527.9""' 
MS><in~n ""-'< , l.129,5 l'M 
Ho. Heasur.,nents n , 8 

N..tot: e 

F'EfjlTlASCQPE'"' EfillBI ,::; 

J:IF~l 2HRIMERIC jtLloU 

Exa!T£le 2 PERMASCOPE® 

Comments 

Confirm the selected feature 
(Pl/A), changes to the measurement 
mode of the active application. 

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

Continue making measurements to 
the last reading of the block. 

Concludes the first block. 

The block result for block no. 1 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 second block 
(number 2). 

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

OperatO(s Manual FISCHERSCOPE® MMS® 
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Example 2 PERMASCOPE® 

Key Sequence 

-.. MENU --I,! 
~ 

!!:. 
"' Q 
~ 

~ 

1ii 
,ill 

"' .5 

• C 

J 

Display 

F'EATIF\SC::Of""1EC"<' E6!181, i 
Ft>Pi ✓B 16.01.1996 14•51'4 

Featu~• ".' ~, -
PUA ". ' 528 ... ~ 
8lkNo.• ' " . ' 529 "M 

n = 7 529 "M 
TI,: 528.7 n" 8 "" ., '·" 528 " ' ' 
R!>f>l 2•HUMO:RIC ;;_tol< ' 

Feat<.1re• ,., "'~ P1✓8 ".' S29 "" 
Blktk>l ' n"' 7 529 "II 

n = 8 "' -ffi• 527,2 ". ' "" " '·" 527 " ' 
A,,,-1 2<Nl111ERIC N_totl ' 
F'EAITlFISc:Clf'>E<"> EeA!H ,3 
FUPl-'B 16.01.19% 14<53<43 

Featu.-.,, ". ' '" -"~ ". ' 526"" 
BlkHo• ' ".' --".' '" Tiil ""·' ,., -" 0.94 

526 "' ' 
R,>,,l 2<HUl1ERlC tLtol• " 

1?1/8 

lu@ th., 526-. 7 ,..,. 
dlw!ation s • 0, 94 ,..,. 

ient of var,V, 0,18:: 
R , 2,S6 "" 

!'lin , szs.a ""' 
..... ~ • 528,3 ""' 

renerrls n , 8 

ILlot• 16 

EERmf:\SCDF'E"'' 

Ar-Pl 2:tllkf£1UC tLloU 

f"E;'.FIIDASCOF'=='"> 
( ) Pl/A 

> PIIB 

"~ > FT 4 
> FT 5 

( > FT 6 
( > FT 7 
( > FT B 

i i ~h~ CUrr,mt f@aturel 
P!✓B 

Onerator's Manual FISCHERSCOPE® MM$® 

S,hapter 4: Introduction 

Comments 

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

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

Continue making measurements to 
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 (Pl/C) that 
is to be assigned to the second block 
of the NUMERIC application. 

Page 4-15 
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Chapter 4; Introduction Example 2 PEAMASCOPE® 

Key Sequence Display Comments ') (~,. 

e f<IE.'.F\fnFls=Pe:<R> l'/fli', S Confirm the selected feature <Pl/C 16.0).19% l • •42 

Feature• ' .. 528 "" (Pl/C), changes to the measurement PVB "., "'"' Blkliol , '.' 526 ~M mode of the active application. ,. ' "'"' .,;, 526.7 "= 8 "' .. 0.94 

526 ' ' ' 
Al"l"l 2•HIMER!C H-tot• " 

11 -.. -"' ri:~~h1996 1~ffilh! With the first measurement of the e Feature• ' . , 526 "" third block (3), the selected feature ~ WC ' . ' 526 "" - Blktlol , 
'1"' 7' '""' Pl/C is automatically assigned to m 

If. " " 8 526 "" m, "'·' '. ' "' block number 3. "' .. 0.0a 

534 C " '2 
·! l'lt>Pl 2•fllll'IERIC H_lotl " C) :i 

Ill 
~s,)Rl'llASCOFE<•> EaABl.Z Continue making measurements to n• 1,-c 16.01.1995 14,59,:z:, 

i: .. ,,t,..,-e, 
" " 4 "' "' the last reading of the block. PVC " " 5 "' "' BlkH<i• , 
" = 6 527 ...., 
" = 7 526 U/<I m, 529'.1 
' " ' "' .. 2.6! 

526 " ' 
APl"l 2•HUMEP.;lC IL tot> 

IJl For a description of menu function 6 "Select Feature" .and 7 "Change Feature" see Chapter 6. 

() 

Page 4·16 Operator's Manual FISCHERSCOP~ MMS® 
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Example 3 PERMASCOPE® 
Chapter 4: 1ntroduc!KITT 

lJ Example 3 PERMASCOPE® 

0 

. 0 

Measurement of the coating thickness (chrome) on connecting rods (steel), The expected coating 

lhickness is approx. 9 µrn (0.36 mils). 

Application: • Mark outlier measurements 
• Monitor specification limits 
• 13 measurements per block 
• Combine 3 blocks for an evaluation with automatic printout 

• 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 uncoated connecting rod. 

1)1 For a description of the measurement presentation mode "Numeric Display", see Chapter 5, Sec-

tion "Numeric Display". 

iJl For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions, and softkeys see Chapter 6. 

Preparation: • A model EGAB 1.3 magnetic induction probe is suitable for this measurement ap­

plication. 
• Connect the probe to the MMS®. 

. ® 0,. 

• Switch the MMS on, - key, 

Key Sequence Display 

MENU -
I 

Iii 
:§" 0 ENTER 

0,--
F>E::FlfflASc::OF'EW E§ffi/1. 3 

St,\ UP m-1< a!'PliC!ltion 

c 

I 
~ APPi..~. 1 HF-'F" 

' ' , • 

El:ifiBt.3 0 

Pa..,.icf7 
Al>pl i>APPI..NO. l N_toto e 

Comments 

Calls the menu function screen. 

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

Enter the number Oto open the 
menu function "Set-Up New Applica­

tion". 

A screen with page 1 of all pre~ 
viously created applications appears. 
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

phapler 4: l~uctlon 

Key Sequence 

! •2 ENTER 

I --I 
l 

I 
l 
I 
I 

I -m 
E • I z 

l 
C) 

l .§ 
l .!l 

C 
w -C 
0 T2 ◄4 
'fl ---· .!l • (/) ... .... • .-. " e 
Q. II -C 
0 

] 
15. 
0. .. 
C 
m 
0. 
::, 
• 
"' ~ • • <I) 

Display 

PER~'"' 

<•) NFIFe 0-2eoo.,,,, ESAB1.l 
( ) Beta 
( ) ~!~l'ltS fror, RS232 

~Pl UAP!'l..,HO, I It-tot• ' 

f'§'.RffiSCDP§;'.1•> 

EM.er aFPlic.,Uon nami- ! 
,1. 012 
3456769 

@±L,HO. 2/ Rma APPl.NaMe• 

"' "" ""'"" IJWXl'Z--

A,.,, l I, R!'f'L. fW. 1 tLtolo ' 

PS'.RmF!SCPE'E;'Rl 

Eoter .WPliGatl.on l'la!')I! ! 

11 .... 1.tl~roe= \!>!< t©. ia I 

RPI-1 1'AP!'l...HO. I !Llot• ' 

"' 
<•> tw»<-ric dis,>!;;,,. 
( ) S,..,cHicatiol'I lil'lit di,,,.bs> 
< ) SPC <::C!'llrot <::hart 
( ) !)i/'f@r-,mee M3""re-

:I. ir,dividual valu<-1 OJ 
[ l Outlier Control "'°'tiV(> 

A,.,,l !IAPPl.,ttO. I H_tot: ' 

PE;fl[DFISCQE§;"" 

(e) Hu"""ie dhwla" 
( > S.,e,;ifieaHon i;,..;t di""h"' 
( > S!'C eonl.rol <Oh~r--t 
< > Diff<-r""c"' ""'"'~~ 

i if<dividual .,,.1,..., [Il 
txl OiJtl;er Control adiue 

R!>Pl IHlPf'!...HO. 1 H-tot, 

Example 3 PEHMA:::11,;Ut't:-

Comments ( ') 
'---

Enter the number for the new ap-
plication. 

The instrument searches for con-

nected probe models and displays 

them in a list. 

~ If 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 NO. 1 
TO .. •► 

Use the arrow keys(-. , -• 

.al.) of the keypad to move the high-

light in the alphanumeric character 

field to the desired character. Accept 

the character with the softkey 111. 
DB. 

IJJ.1r' Use the - key to delete erroneous 
entries or unnecessary characters. 

iil1l On how to enter names see also Chap-

ter 6, page 6-24. 

Open the next menu page to make 

additional selections. 

Activate outlier monitoring. 

Operator's Manual F!SCHEASCOPE® MMS® 
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Example 3 PERMASCOPE® 

Key Sequence 

0 i 
~ ENTER .. 8!. -"' ~ 
"' i!l -8 

ENTER 1 "' m --J! 
a. •• ~ -iii 
a. ::, 
• 

f en 

• 

0 

Display 

F're[)ASC 

la] Lll'!it r,,mltorin,. OWi.lfF 

L°"'.,,... Li"H • 0.00j 

u,,,,.,.,.. Lir,lt > j 2000.00} 

[X] U."H t\Ol'litor-1",; C!tMJFF 

L"""'r li,.,it : 

UP..« LiM!t ' 

A,,pi t<APf>L.NO. I fLtot: 

FJe'.AIDRSCOFs-"" 

LXl LiMt rior,Horin;, OWOfF 

' 

LC>llel' Lir,it : 

U- Llo,it • 
I "I 
I i@i.@l 

fl,,pl t•APPL.W'.!. 1 N_toll 

PE;FlfDFjSCQEE;"<> 

l"""'r Liv,il : 

llPPer Li"it 1 

FERITIRSCQFEi?} 

la] Print Rulo...tic Evalu,.tion 

n Block.,,...,. Ev,.lu~ion : C}J 

t J Aulom,Uc Ba\,;h Re-""lt 

n M...,,,.,.....,,.ems ,...,. Block• []] 

Offset! ~ 

RP»l l•RPPL.NO. 1 H-t<>l• l:I 

PER/l1RS'COf"E<lll-

(XJ Print AulOl'lalic EYalu,,Hon 

n Block,;,...,.. Ev,.lual,ion • CJ] 
t l Rut01'latic Batch R@,;ult 

n Mea~"enlg Per Block: G.J 

Ofr'1<!t 1 ~ 

A,,,.1 tlAPPL.rlO. l N..toU 0 

Char,ter 4: 1mroau,;u1J1• 

Comments 

Open the next menu page to make 
additional selections. 

Activate specification limit monitor­

ing (audible signal for upper and 

lower limit violations). 

Enter the lower specification limit 
(6 µm). 

'" ~ Use the - key to delete erroneous 

entries. 

Enter the upper specification limit 

(12 µm). 

'" ~ Use the - key to delete erroneous 

entries. 

Open the next menu page to make 
additional selections. 

Activate automatic evaluation 

printing. 

Paga 4-19 
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Chapter 4: lntrodu_ctlon 

Key Sequence 

ENTER 3 --
j 
faa 

C 

I 
1 
- Measure n times on 

.

.. _! the uncoated speci­
t.> men ( connecting l rod). 

a 
C. 

ie 

Display 

F'igRfDRssc:gPE«<> E,(jfl!li. 3 

IXl Fr-int A~tonatic e:,.,atuation 

n Block,:; N>r- E""luation l []I 

t l Aut.,,.,aHc Balch Rm<ult 

r, MeasW'-nts M!I" Bloci<.• []I 
Offse-t> ~ 

RPPl 1:FIPPL.NO, 1 !Ltot• 0-

Fl AB!. 

txl Pr-inl FlutonaH« EY,.ll>ation 

n Blocks M!I" Eval...ation • C]] 
tXl Aut.,,.,,.t!c Batcli f(<!SIJlt 

n l't<,asu~w,ents Pm' B1Qcl<I uj 

0/'fset: O:;]ID 
APPl l>APF'l,NO, I H~toto 0 

Fl 

tXl Pr-ir>t -oMaUc Evakalion 

r, Block<, M!I" E=hiation • CJl 
IXJ A'-!tOMtic Bsrlch Res'-!lt 

r, Mearu~,:; PIM' 8locU [ll] 

orrsei.• o:;:m 
RPl>l 1>A!'Pl.,HO, l H..tot• 0 

,. 
l-k,r•1,aliuit ion 

0.00 

" 

,i::; < 0.00 s; I 0.00 n I 0 

~ 2,oK HQ. 1 IL.tot= 0 

tful"Mal l:z~tion 
p1,...,.,., M"""'-"'<' n-u .... ,, on BRSE l 

Fli 17. 1,1\>% 1 ::, •03 

Feat,..,-,.: 

BlkNo• 1 

n = 0 

~l :.!IOI( NO. 1 ,Ltotl 0 

Example 3 PERMASCOF'E® 

Comments 

Enter the number of blocks (3) to 

be combined for an (automatic) evalu­

ation printing. 

Activate the automatic batch result. 

Enter the number of measure­

ments (13) per block (batch). 

A new block and block (batch) result 

is generated automatically after 13 

measurements. 

Finish parameter definition and 
change to the normalization function, 

Repeat the measurement until the 

reading changes only slightly or not 

at all. 

Save the application, change to the 

measurement mode of the newly cre­

ated Application Number 2, DK NO. 
]. 

You are now ready to start the measurement process. If the printer is ON, an evaluation result will 

be printed for each 3 blocks. 

Ooerator's Manual FlSCHERSCOPE® MM$® 
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Example 3 PERMASCOPE® 
-=-

ll@r' We recommend to make reference measurements prior to actual measurements to prevent measurements errors. 

II For greater details see Chapter 6. 

C) 

0 
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Chapter 4: Introduction 
Example 4 PERMASLlUl-'C-

Example 4 PERMASCOPE® 

Measurement of the coating thiCkness on connecting rods in example 3, but with different parame­

ter settings. 
Application: • Mark outlier measurements (same as in example 3) 

• Monitor specification limits (same as in example 3) 

• 39 measurements per block 
• Evaluation after every block with automatic 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. l, must be copied and the parameter settings 

changed according to the above measurement application. 

~ A copied application contains the normalization and calibration parameters, probe characteristics, and all settings 

of the original application. The measurements, however, are not c.:opied. The application should be given a new 

name. 

~ The same probe used in the original application must be used in the copied application, since the probe charac­

teristics and the calibration parameters are copied as welt 

IJI For a description of the measurement presentation mode "Numeric Display", see Chapter 5, Sec­

tion "Numeric Display". 

!II For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions, and softkeys see Chapter 6. 

Preparation: eConnect the same probe to the MMS® that was used for example 3 (EGABl.3). 

• Switch the M1v1S® on,.;. key. 

Key Sequence 

a ... 
ENTER -

Display 

D '" 
Co,,s, ,.,.,.t;c»Uon 

1 APPl,tlO. 1 NF✓F,. EGA!:11.3 
2 OK NO. l Nf✓F,, ESAIH.3 

' ' , 
' : 

AF'Pl 2:!)K NO. I tLtot: 26 

Comments 

Calls menu function 3 "Copy Appli­

cation". 

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

Enter the number of the application 

whose parameters etc. are to be cop­

ied. 

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

Operator's Manual F!SCHERSCOPE® MMS® 
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Example 4 PERMASC0Pe1' 

() Key Sequence 

3 ENTER --

T2 -
() 

(if) I!! 
.I! 1 MENU .. - -E e m .. .. 
C 

~ -C 

i 
.!! • 1i 
"-< .. 
"' C 
m .c 
0 

0 

Display 

FEsE¥!'!~"' 

FtEFlfl"IASCCIF"5'Rl EGABI 3 
Ft• l7,0!.19% 1Z•~•i9 

Blkt,10: 

m, 

(0) 1-!u"""lc dis,,la;, 
< ) .S,,,...::Hicati<ll'I lil'lit dfs;pla;, 
( > Sl'C control chart 
( ) Oiff&l'ence Ma..urer;ent 

i Individual valu~• [TI 
O(J outuer Control ac.tive 

Cilll Linlt "°"it<>!':inu OWOFI" 

\.II>...,,- Lirdt : 12.00/ 

r..;naJ)ter 1.1: 1mruuu,;uu" 

Comments 

Enter a new number for the (cop­

ied) application to save the copied pa­

rameters etc. in. 

A screen to enter the name of the 

new application appears. 

~ The name of the original application is 

displayed automatically by the MMS®. 

Enter the name for the new appli­

cation (DK NO. 2). 
T' ~- -'"-­

Use the arrow keys(-,-•-, 

ala) of the keypad to move the high­

light in the alphanumeric character 

field to the desired character. Accept 

the character with the softkey B. 
'" ~ Use the - key to delete erroneous 

entries or unnecessary characters. 

rlJI] On how to enter names see also Chap-

ter 6, page 6-24. 

Initiate the copy procedure, change to 

the measuring mode of the newly cre­

ated application number 3, DK NO. 2. 

Opens menu function 1, "Change 

Application". 

The first page of this menu function 

appears. For this example. the pa­
rameters will not be changed. 

Turn to the next menu page. For 

this example. the parameters will not 

be changed . 
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Chapter 4: Introduction 

Key Sequence 

1 -

I•• 
- 3 9 

t-­
ti 

1 0 --MENU -'$ 
0. 
'$ 
0 

! 
C 
~ a ,5 
~ 
C 

i 
C 

Display 

' 
LXJ Pr-int Flut<II'atic &.><1luation 

n Bloc;~" Per Ev,.\.....tiOl'I : □ 

t)O RutOl'latic Batch Result 

n Me-a"'-""".,.,,.,;;" ,,.,.... Block! [ill 

Off•s.,t, ~ 

AN>l l,Dt< HO, 2 H-lot• 0 

[Xl Print A"'toea<1Uc Evaluation 

n Bloci<s ,,.,,.. Ev,,lu,,u..,.. , CJ] 

tKl AutoMlic Balch R@$1Jlt 

n Me-asur.....mts l'el" Bloci<• @ 

Offset, i:::J:;]fil 

ll!>i>l 3<1)l( NO. 2 rLtoU • 

~ 

tXl Print Autcw,.,tic. Evalu<1tion 

n Blook,. Per EvaJl,Uillion , CJ] 

(Xl A'-'lo.,ali<; Bat<;h R,,,;ult 

n Jfo"""',....,.,.r,1.,. """ Blockl § 
Offset, ~ 

• 

PEl3fDA~' 

rint.ovt for sin!lle ~in•" 

) no pdntoot 
( ) Print sir111le re,adinl>S 

) Print !>Jock reSl.!ll 
Si sle ..ad, + block 

INFO , 
Prinl Rul<»>alic Evaluation 

RM>l J:!)K HO. 2 H....totl 

p A 

rinlwt for s-ir,gle r,1..dir,11$ 

) no PrintoYI. 
( ) Print ,;in•l" N>adin,s 

) Print blocl: .... suit 
•> Si ,le ad, .. block r-e.;;<-11 

lHFO I 
Pl-irit A.it=atic Ev,;,JuaUon 

Ap~l :;,oc HO. 2 H-tot• 

Example 4 t't:;Kl\llA.c,Vv,-,::;-

Comments 

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

ments 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". 

~ Another selection, e.g., "Print single 

readings" can be made, if so desired. 

Operator's Manual FISCHERSCOPE"l' MMS® 
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Example 4 PERMASCOPE® 

Key Sequence 

Ja 
~ 
m = 
i 

Display 

PEAITIFI COPE:a.> EGl'll31, :S 
Ft: !7.al,1996 12•23•19 

Fe,rtur-~• 

SlkHo• 1 

Comments 

Save the settings of menu function 

10, change to the active application 

(DKNO. 2). 

You are now ready to start the measurement 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 

blocks. 

~ We recommend to make reference measurements prior to actual measurements to prevent measurements errors. 

\I For greater details see Chapter 6. 

~ The settings of the menu function 10 apply to all applications, The function settings can be changed at any time. 
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Chapter 4: Introduction Example 5 PERMASCOPE"' 

Example 5 PERMASCOPE® 

Measurement of a Zinc coating on steel 

Application: • Specification limit monitoring ( display presentation, acoustical) 

• Documenting single readings 
• Mark outlier measurements 
• Normalize measuring system for application 

A new Application will be created for the measurement application mentioned above. parameters 

must be entered according to the above measurement application. Normalization is performed di­

rectly on the substrate material (uncoated piece of steel). 

I For a description of the measurement presentation mode "Specification Limit Display", see 

Chapter 5, Section ''Specification Limit Display". 

11]1 For a description of the instrument operation (calling menu functions, etc.), instrument func- () 

tions, and softkeys see Chapter 6. 

Preparation: • A model EGABl .3 magnetic induction probe is suitable for this measurement ap­

plication. 
• Connect the probe to the MMS® 

• Switch the MMS® on,.;. key 

Key Sequence Display 

a 

ENTER -

0 Se-l UP """' APPltcation 
t Chanve RP,.licatiQO 
2 Del,.te RP,.l. 11(,a'"""""ent o.,ta 
:s c°"" !fl>lic.,uon 
4 Delet,. A,,..llcalior> 
5 Del,-'l'lc"""l Meas. t;at_. Block 
6 S..leet F...,t,.....,. 
7 °"'""" Fea,\uN> 

' -""""' 9 Sel=t F.-.,~ p;,.,.J,w Mode 

Set ..,. ~ ,.,..,Ueation 

1 APf't.,HO. t HF✓Fe EGAB1.3 
2 llUMERlC Nf';Fe EGABt.3 

' • i 
' ' 

Comments 

Calls the menu function screen. 

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

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

A screen with previously created ap­
plications appears. 

Operator's Manual FISCHERSCOPE® MMS® 
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Example 5 PERMASCOPE® 

e 
~ 
E • ~ • .. 
C) 
C 
·2 

~ -m • E • z 
g, 
·c 
l!! 
C 
w -C 

~ 
l!! 
m 

<I) 

.!l e .. -C 
0 
'; 

i a. .. 
C • a. 
"? 
"' I 

Key Sequence 

3 -

• 
... 2 ◄4 

ENTER -

-·-· 
6► .&.8 

-·-· 

• 

m 

• 

Display 

PEBIDAsc;oeE"" 

m ,., 

Ent<>r ,...,.lication naiw ! 

App\,14aMel 

v. 012 

'le" jAPfl, • HQ. jj ~ 

---
/lpp} l•AM't..,HO. 1 ILtot• ' 

p ' 
Ent...- ,...,.i;c,,tion n- ! 

1/, 012 
345676'] 

llPPLH.me: fi.HO. jl IIBC,ma 
I' 
1JWX\'Z--

-· !•APPL.HO, 1 H-tot, ' 
p ' • 
Enter ,11•plicatiw, nam, ! 

'"· 012 

jLPej:,HO. 31 
3456-789 

fl,>p},H"""' = ru u~xvz-_ 

APPl !IAPPl..,HO, 1 H_tot• ' 

Fs:F!/TIASCOf"'EU'l 
(0) H'-""eric disPl"" 
( ) SPeC!fica\ion lil'>it diSf'l"" 
( ) $PC contr<>l d'>ar-t 
( ) Nff'er,me.e ne~nt 

i individv1>l ""lue: [jJ 
t l Oc.lller Control <•di,.,,. 

!¥pl 11APPL,HO. ' N..lot= ' 

p m ., rn 

~ t;,
,,,,,,r-ic di$1>l,a;; 

) SP<>Cification li1'it di,wl"" 
< ) SPC <-0nlr-<>l char't 
( ) Di ffer-,mce 1>9a,;w-1;,i;1mt 

i indi<lidr.tal val.,.., [jJ 

t l Ovtlier- Contr-ol l>C-ti"e 

Ar>pl !•APPL.HO, ' ,Ltot: ' 

Chapter 4: Introduction 

Comments 

Enter the number for the new ap­
plication. 

The instrument searches for con­

nected probe models and displays 

them in a list. 

~ IftheMMS® 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: LIMTf 
'r2. <f4 6► 

Use the arrow keys(-.-.-• 

.;.) of the keypad to move the high­

light in the alphanumeric character 

field to the desired character. Accept 

the character with the softkey Ill. 
'" ~ Use the - key to delete erroneous 

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. 

Select the measurement display 
mode "Specification limit display". 
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Chapter 4: Introduction" 
Example 5 PERMASCOP~ 

Key Sequence Display Comments 

ENTER ENTER "' ' ' Activate outlier monitoring. - - < ) N<.,...,,-1(; dis,>l"" 
<•> Sf>eeific.atlon linit c:lisFh" 

• 
( > SPC ,:;ontrol <.had 
< ) Diff.,,.,nce .. .,,....,,..,,.,.,.,rt 

i lnc:li vidiao,1 valwo• OJ 
[Xl O,,.,lli&r CoMrol active 

i:l,,,.1 UAF'!'L,HO. 1 H~toh ' 

Ill 
p COP ,., ~ Open the next menu page to make 

tll U>1it =itorin~ OWOFf .additional selections. 
L01<er Unit l 0.001 

UM>er Lil'>it , I ii@.001 

A,.,,l J•;!PPL.HO, I H.,..t<>t: ' 
() 

~ 

t 

• 
R w =• Activate specification limit monitor~ 

E ; ml Lil'>il 1'\0l"liloriM OH-1lFF ing (audible ~ignal for upper and 

0. tower Lil'lit , 0.001 lower limit violations). 

"' 200@.00J 

.5 
llP .. ...,.. u .. n , 

i 
Cl AM>l 1<APf't,HO, t iLlot: ' -C 
0 

~ ENTER 1 
~ - - w Enter the lower specification limit 
0. t)(J Linil "'""itorln~ Ol</OFF (10 µm). .. 0 C - Lo,,,,.,- Unit • "' oee 
~ u,-...,... Li1<1il I I 2@8,00j ~ Use the - key to delete erroneous 

0. 
:::, 

entries. 

I,, 
C 

~ 
Al>Pl l<RPf'L,NO, l tLtot: ' 

"' 
ENTER - = ' Enter the upper specification limit 

[Kl Li1<1it mmltorin~ OWOFf' (14 µm). .. L<ruer LiMit I 10.001 DSC 

U"1"er LiMit : !4j BF Use the- key to delete erroneous 

entries. 

APFl 1:Al'f't..MO. I ILtot, ' 

• 
F'E!:F-lfT'l/':"E]g'"' Finish parameter definition and 

HOl'l<l>lli:z.atiOl'I 

pi..,,,... ""'""""'" n~U>\es "" BASE ! change to the normalization tune-

tion. 

0. 00 
"" 0.00 " 

,.oo 0 • ' 
Al>Pl 3>LlMIT tLl,;,tt ' 

0 

Ooerator's Manual FlSCHERSCOPE® MMs@ 
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Exam£1e 5 PERMASCOPE® 
vna!.:'_1.,, '+, ""'""'"u"u" 

Key Sequence Display Comments 0 

i -
Measure n times on 

the uncoated speci­

men. 

lie 
; 
a. ; 
! ..... 

MENU -
laa 
j 

f 

p~-, 
N01"r,a1!,:ation 

Please 1Wi!lliHJre n-U""" on ~ 

2.9 
;;; , 2.'N s 0.13 n 4 

n,,.,,l 3•UM!T H_tot: 0 

~~inRSCcl~.'m.\996 i~ft~ 

BlkHo> 1 'm• 0.00 s 0.00 

, .. ,------------------, 
.. :. ------ .. -- --- . --.. 

n=0 th= µv, 

11P>'l 3•l1MIT \N-loH 0 

EIEFlffieJSi;;;QEE:'"' 

'rinl.out for sfo,le rea,dino: 

( ) no Pr-itll.o..it 
) Print sin9le readln115 

( ) Print block r,,sult 
(•) Si Bl<! read. + bloc ,-..,,,_,H 

APPi 3>lll1IT ii-toll 

"=:<Ii,-

intout fOI' ,;;in9le r<!adin, 

) ru, ffintOIA 
•) Print $inol<.> r<>adiMs 

) Print bloc!< r<!-<>Ult 
> s1n,1e read- + ),loci< r, 

1'11»1>1 3•UMIT 14...lot• 

• 

' 
~~;~~'¼96 1~h~ 
Blt<No: 1 ffil 0.00 s • 0.8' 

Repeat the measurement until the 

reading changes only slightly or not 

at all. 

Save the application, change to the 

measurement mode of the newly cre­

ated Application number 3, LLI\AIT. 

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". 

.W Another selection, e.g., "Print block re­

sult" can be made, if so desired. 

1~1 
V 

e .... ,--- --------------1 

Save the settings of menu function 

10, change to the active application 

(LIMIT). C'' ~J 

te.e ------------------
,., "- 0 th"' \JOl 

l'tl>Pl :S•tIMlT /!Ltot• 0 

You are now ready to start the measurement process. If the printer is ON, a block (batch) result will 

be printed after every 13 measurements. 

~ We recommend to make reference measurements prior to actual measurements to prevent measurements errors. 

I For greater details see Chapter 6. 

~ Tue settings of the menu function 10 apply to all applications. The function settings can be changed at any time. 

r· 
' , __ , / 

. ---• ,,.....,,..,.,,.,.,,c:® HU.C,O 
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( 

Cha_e.ti.ir 4; lf}trOdtJCtion 
Exam_e.le 6 PERMASCOt-'t.= 

.~ 

'l:Jample 6 PERMASCOPE® 

Measurement of zinc coating thickness on steel in a production line. By measuring a previous sam­

ple lot it wa'> determined that the plating process has a normal distribution, 

Application: • SPC control chart Display 

• Upper and lower control limits calculated by instrument 

eNormalize Measuring System for Application 

A new Application will be created for the measurement application mentioned above. Upper and 

lower control limits are calculated by the MMS® using a pre~trial measurement series. Nonnali­

zation is performed directly on the substrate material (uncoated product). 

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

Section "SPC Control Chart". 

() For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions, and softkeys see Chapter 6. 

( 

Preparation: • A model EGAB 1.3 magnetic induction probe is suitable for this measurement ap­

plication. 
• Connect the probe to the MMS®. 

• Switch the IvIMS® on,.;. key. 

i 
l 

Key Sequence 

a 

1i "'I O ENTER 
'?--
"' I 

Display 

;~ 

Ill Set U1> ije1,1 APf>liGl:lti<>l'l 
I Chanse P,,t>lic.ati<m 

ii 

2 ll<!le-te APt>l, Me..--l Oat.a 
3 Cc,1"',1 Al»>liGation 
4 Delete FlPPHcaUo,; 
5 0..1./AGGffi't Meas. Dat.n 8loGk 
6 Set.,Gl Fe-al.,,..,. 
'I' Cl-,l!,r;oe Feature 
8 ~et> OH-'{)f'F 
') s..te-et Fl'""1 OhPlW Mode 

APPi 1:APf'L,t-lO. \ !H-tot: 0 

f'E~ffili\i" 
s.,t ...,. ...,.,., """!le;,Hon 

1 l'.PPl..t-l(l. 1 llf/fe EGAB1.3 
2 truMERIC HF✓f., EGAB1,3 
3LIMlT HFIFe- ESl1B1.3 

• ' • ' • f>a,reiof'I' 

Al»<>l l•APPL.1-!0, 1 /tt...tot.: 

Comments 

Calls the menu function screen. 

A list of all menu functions is dis­

played covering several pages. 

Enter the number O to open the 

menu function "Set-Up New Applica­

tion". 

A screen with page 1 of all created 

applications appears. 

Operator's Manual FISCHERSCOPE® MMs® 
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Example 6 PERMASCOPE® 

/ '\ 
•. _) Key Sequence 

l 
j 
I .. ENTER 
! 
• -I 
j 
• 

I 
I 
I 
I 

I 
e 
! e H .. 

() 
.. 

I "' .!i 

I { 
C 

I -m 
~ z 

l "' "2 .. C -· . ] 
i 
I 

C 
6► AS UJ 

I --·-· C 
0 

II "' j 

I 
• 
~ .. -! 

(c") 
C 
0 

¾.J "' i .. 
C 

• .. 
0. 
::, 
• 
"' I 

•• 

Display 

f'EFlfDf:'!ffiCQEE"" 

(0 HF/fe 
c ) Beta 

8~2000µM 

( ) M.,a;;ur,e,,,er,b fr<>!'I RSZll 

APP l 1' APPL. flt). ' tLloH 

R ' 
Enter a,>1>JiC:;,tior, """" ,,,_ 012 

Al"f>l.H""'e' Ifft.~. 4! ' ' "'ID "' "' OPQ STU _, __ 

l'll>i>l ioll?Pl,HO. ' !Llot, ' 

~c w 

Erlter ;w1>H•ati01> n!Ol'te l 
1.-. 012 

~ l'll>i>t.tl-1 Ji:,/5:.tio. 4! t:J~ 

' --

Al>,>l t:APPL.tlO. 1 t...t<>I.• ' 
FmroB§C□F'E<n> 

Ent...- ,.,,.,.1 i<,Mion na,,e ! 
,,,_ 012 
3456-78'.l 

AP!>l.~• &ff.NO. 4! ~l)Ef"G 

~ 

llPl'"I toRPP\..HO. I 1Ltot1 ' 
PsA!D9;5CPEE® E§f!B1,3 

!C> 1/1::eriG dillf>l"" 
( ) eGlfication 1;,..,tt dimoh1a 

0 ii} =trol ,;.hart 
< > o rrer1mo-e ,..,.,,,,....,..,,,,.,rn 

i tnd!vidrJe1 val""' OJ 
t l 0"1.lier CQl'lt.-.:,l acti'le 

;;.,;Pl !<APPL.HO, 1 i'l_tot, ' 

P~OPE:<"' 

< > Nu-I,:; diSPlW 

~-~ ~~t~i~h~~it di,wlw 

( ) [)ifferrmce i.easuNment 

;: individual va1,.,.,, OJ 
r l o,.,t lier Control a<.li'-'$ 

>IM>l 1'A1'P\.,tID. 1 ILtot, ' 

Comments 

Enter the number for the new ap­

plication. 

The instrument searches for con­

nected probe models and displays 

them in a list, 

~ IftheJ,,4:MS®containsaBETA~ 

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: SPC 
T2 ~- &► 

Use the arrow keys (-. -• -. 

.. ) of the keypad to move the high­

light in the alphanumeric character 

field to the desired character. Accept 

the character with the softkey Ill . 
ma. 

If§"" Use the- key to delete erroneous 

entries or unnecessary characters . 

Ill On how to enter names see also Chap• 

ter 6, page 6-24. 

Open the next menu page to make 

additional selections. 

Select the measurement display 

mode "SPC control chart". 

Page 4-31 
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Chapter 4: Introduction 

Key Sequence 

I 
8'. 9 

·-
all 

5 
~ 
I 
~ Measure n times on 
-.. the uncoated speci­i men. 

'a 
~ 
~ 
C. 

i111 
I 

Display 

PERfORso:::l!""l$'"' 

LCL I C::e;:iiilLSll ! 0.@I 

UCL , { z@.80jUSL• j 2000.00! 

UCL(s)• [ 1.00] 

Al>Pl 11RP!'I...NO. I tLlot,' 8 

□ 

HorMaUzation 

Pl..ase r>I'""'-"'" n-tiMeS on BAS~ ! 

0.00 
tti l 8.00 SI 0.00 fl• 0 

2.8 
tti , 2.as ,. , a.as ,,, , 4 

fl_tot• 8 

ft~C:~.~1996 1~f~ 

l 
l TTil 0,00 : 0 

l 
m, 

Comments 

Open the next menu page to make 

additional selections. 

Enter the number of parts for the 

subgroup size and the type of chart to 

be displayed (X./R or X./s). If 
known. control limits or (if so de­

sired) specification limits may be en­

tered/selected. 
OB. 

~ Use the - key to delete erroneous 
entries. 

iilJ On how to enter names see also Chap­

ter 6, page 6-24. 

Finish parameter definition and 

change to the normalization func­

tion. 

Repeat the measurement until the 

reading changes only slightly or not 

at all. 

Save the application, change to the 

measurement mode of the newly cre­

ated Application Number 4, SPC. 

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

Operator's Manual F1SCHERSCOPE"' MMS"' 
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Example 6 PERMASCOFF' - '-''""I-'""' .... "'"~~~-.. - •• 

/\'"> 

(_) 
Key Sequence Display Comments 

~ 
~RfllAS~ 9% 1SIWil;,f Measurement,; from a minimum of 5 

1= 

! ' 23.2 5 rn1 n 15 si a subgroups are needed to calculate the 

~ ' ~
. ----,-------- "" 

~ ' 
., n; control limits. 

' 23,l --------- '·" ' ----·-----·--
~ ' 

,., 
0 -"-1 ' 
m ' 

' 

:11 - n,I 23,08 '1-• 0. 19 "" 

j ' 

e ilPPl 4•Sf'C ILtot; "' .. 
II 

If you want the MMS® to calculate 
Enter Sf'C i,..,.,..,.,i.t,;M 

" (]] < ) X,/R new control limits push the II soft-
<•) l(,/;; 

i: l SPec;ifical.ion Linits key. 
"" I I 0,ei!:!Lstl [ M@I 

"' 
,! 2000.00!ust.= 1 2@0.00] 

0 
UCL<n• I t.!%1 

A,,,,l 4•SPC It.tot, "' 

Ill 
PgF\(l"f9?CQPi:<Rl - Press the softkey II and the MMS® 

m 

" 
Enter SPC f"a~anrlers 

E ' 
[J;J ( ) x.~R will calculate the control limits from 

<•) X,/s 

::i t J Spe,<;;fic;l>tion lii,ils the previous measurement series. 

e LO. • I 

- oci ' l 
C 
0 UCL(s>• l 0.s1/ The limits will be displayed in the 

CJ 

fJ 
APPl 4:SPC It.tot I " menu. 

;; 
~ If so desired, changes to the SpC pa-

~ 
rameters can still be entered. 

CJ 

e ~~"' Save the control limits to the applica-
16. 1,1996 l 

' "·' 
5 ffi• 23,1$ sl tion. 

' 
23,2 

...A,,,lf 
' 

23,2 You are now ready to start actual 

' 23.1 ----i---------, N ......... process control. 0.:s7 

0 
• 
' 

. "' 23,08 !l'I 0,i'l'· ~ 

Al>,>l 41SPC !Ltot, " 

. 0 .. 

Page 4-33 
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Chapter 4: Introduction 

Key Sequence Display 

Delete the pre-measurement readings: 

m llllil a 
g> 

J WARtmlB ! 
All .....asur_.,t data oT 
thi,;; a..,.Hca,tiOJI will 
b<l' cl@l..t<><I ! 

ILt<>t< 2S 

PERrnFISCOF'E:<•> 
Ft• 16.01.1 

1 tti• 0. 

.,;:, 0.00 li/1 0.00 "" 

A""'l 4<SPC f,i_toU 0 

Example ti t'l::HMAl>lAJ!-°1:;-

Comments 

Calls menu function 2 "Delete 
Appl Mea,;urement Data". 

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

~ We recommend to make reference measurements prior to actual measurements to prevent measurement errors. 

II For greater details see Chapter 6. 

Paoe 4-34 Operator's Manual F!SCHERSCOPE® MMS® 
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I 

I 

Example 7 PERMASCOPE® 
Chapter 4: 1mruuuullU11 

Example 7 PERMASCOPE® 

Difference Measurement 

Application: • 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 parameters need to be entered. Normalization is carried out directly on the sub­

strate material (uncoated piece of sheet metal). 

JD For a description of the Difference Measurement mode see Chapter 5, Section ''Difference 

Measurement". 

11} For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions. and softkeys see Chapter 6. 

Q Preparation: • A model EGABl.3 magnetic induction probe is suitable for this mea,.,;;urement ap­

plication. 
• Connect the probe to the MMS®. 

• Switch the MMS® on, .;. key. 

Key Sequence Display 

,. 

A 
~ 

U)
I 0 ENTER 

i--

i 
p .. 

Set w n..., ;,,l'l"lication 

t APPL.HO. t IF/Fe E6RIH.::I 
2 N:L«El<lC KF✓Fe EGRl!l.3 
3 LIMIT NF.-f'e EGR8t.:; i Sf>C NF,.Fe E6R81,:; 

' ' 

la 5 ENTER 

0.--

'& 
F 

C 

I 

Comments 

Calls the menu function screen. 

A list of all menu functions is dis­

played covering several pages. 

Enter the number O to open the 

menu "Set-Up New Applications". 

A screen with page I of all created 

applications appears. 

Enter the number for the new ap­

plication. 

The instrument searches for con­

nected probe models and displays 

them in a list. 

II&' If the M1YIS® contains a BETAS­

COPE® MMS® plug-in testing module 

(602-267) Beta (for beta emitter) will 

always be displayed in the list 

Page 4-35 
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Chapter 4: Introduction 

Key Sequence Display 

,,,. 012 
3456789 

&ffl.oo. :,j !9FG 

kJtJ 
UWXV2--

"' '. 
Enter aPi>lication """''" ! 

1 ✓• 012 

lliffiJj;;J;J 34SG71ll9 
IRf'f'b.Ho. s! AeefiE:'a 

HtJRi..MN 

At>l>l !:APPL.HO. 1 H..tot• 

p~., 

Enter ,.....licaUon ,...,,..., ! 

<C> t!u!'lll'l"ic <liw1a" 

'''""" IJWXYZ--

( > St>»eification li!"lit diwla" 
( ) SPC control ch¥t 
< ) Ditrerer,ce M'1<1SU,._,..l 

i indiv!d~al v.,lve• [II 

t l 0...Ui'1r Control acti~ 

" 
( ) flu.er-ic diSPlll\l 
( ) S,,ecification li'l!t diwla" 
( ) Sf'C control ~hart 
(Q) Diffe~ ~eMnl 

i in<>ivi<;!u,,t vat.,.,, [Il 
t J O~tli'ilf" Control active 

HOM'l<llization 

Pie""" """""""' 11-tiM<>S on BASE ! 

0.00 
,i; • 0,00 s • 0.00 n , 0 

APPi 510IFF tlEAS H-lot> 0 

Example 7 PERMA::.L;Ut-'t:-

Comments 

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

A screen to enter the name of the ap­

plication will be displayed. 

In our example DlFF MEAS. 
Y2 _M__ 6► 

Use the arrow keys(-,-•-, 

lliiil) of the keypad to move the high­

light in the alphanumeric character 

field to the desired character. Accept 

the character with the softkey \llll. 

"'" ~ Use the - key to delete erroneous 

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. 

Select "Difference measurement". 

Finish parameter definition and 

change to the normalization function. 

Operator's Manual FISCHERSCOPE"® MMS® 
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0 

Example. 7 PERMASCOPE"' 

Key Sequence 

Measure n times on 

the uncoated speci­
men (sheet metal). 

Display 

f'EF\!Df'lSCQpe'.<ro 
Hornal ;,:..,t;on 

Pleau """""""" .,....u.,es on BASE ! 

3. 0 

~ W,(R> EG!!' l 
, 1.199& 10• ,!s 

$Pee,,> ' Un;t ' -~lh,• ' Offset : .,, - '·" ,. 0,08 H= 
eo,.un~ 2, '·II! ,. 0.00 H" 
Co<>tin, 3• ,. ' ,. 0.08 "" 
Coatin9 4> '·" ,. e.ee H--

T<>lal 0.00 ,. '·" 
RP!>1 5:DifF HERS H_tot.• 0 

Chapter 4: lntroau~uuu 

Comments 

Repeat the measurement until the 

reading changes only slightly or not 

at all. 

Save the application, change to the 

measurement mode of the newly cre­

ated Application Number 5, DJFF 

MEAS. 

~ We recommend to make reference measurements prior to the actual measurements to prevent measurement errors. 

I] For greater details see Chapter 6. 

Page 4·37 
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Chapter 4: Introduction Example 8 SIGMA (DUPLEX) 

·[ 
I Example 8 SIGMA (DUPLEX) 
' 

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

Application: • Specification limit monitoring (Display presentation, acoustical) 
• 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 carried out on 
the substrate (uncoated piece of iron) and on zinc (saturation). 

IJl 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-

• ti-.~~- - ~ ~ 0 

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

• ON 
• Switch the MMS® on, - key. 

C 

i 
i .. 

Key Sequence 

MENU -
ii 
c. 0 ENTER 

i--
c 
'13 
/J! 

Display 

0 S<>t UP ~ APPlieaU:OI'> 
1 Ch~n"" RPl>lication 
2 !.><,lete AP!>l. l'le-t Data 

l ~;t .. :~m:H~ 
:5 ~l./Accer>t !'lea.a. Data Bloctc 
6 Select Feature 
7 Chan!!<! Feature a Beiw OWOFF 
9 Select F,..,e DiSl"la;, t1od"' 

APPl l>Al"l'L,HO. I H_tot• 0 

EEArnRSC::OFE'"' EGRBI,;:; 
S.-t ,... """' a..,,licaUon i APPL.HO. l NF'IF"' EGl'lel.3 0 

, 
! 

J>""e1of7 
RP~ l 1, l'll'l'l, HO. l tLtotl II 

Comments 

Calls the menu function screen. 

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

Enter the number Oto open the 
menu "Set-Up New Applications". 

A screen with page 1 of all created 
applications appears. 

On~rntor's Manual F!SCHEASCOPE® MMS® 
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Example 8 SIGMA (DUPLEX) 

C 

~ 
C 

"' • C 
~ s • E e 
~ .. -ill 
E 
~ z 
"' i! 
s 
C 
w -C 

~ 
~ 
(I) 

.8 e .. -C 

i 
.2 
0. 
0. 
<( 

C 
w 
a. 
::> 
' "' C 

~ 
(I) 

Key Sequence 

1111 
II 

T2 ◄4 --

Display 

P§Fl!T)ASCgpE"'> 

f\l>!>l UAPPl.HO. l ILtotl 

FERffiASC:qF'E'"' 

scsmA t□Uf"LEl::::Q 

Enter a1>1>lie1>H<>r> """" ! 
;✓• 012 
3"45&78\1 

jLPPl..ilo. 2j r:f~ 
OFCIRSTU 
uwxvz-_ 

SIGfTIA _tQUPb,EH) 

SIGmA (DL.IFLEHJ 

i individual valu<>• [il 
t l Outlier ContN>l ,.~u,.,., 

Chapter 4~ Introduction 

Comments 

Enter the number for the new ap­

plication. 

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

~ If the M1v1S® contains a BETA­
SCOPE® MM:S® plug-in testing mod­

ule (602-267) Beta (for beta emitter) 
will always be displayed in the list 

Select the probe model 
(NC+NF ... ESG2) 

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. 
Y2 ---~L G► 

Use the arrow keys(-,-•-, 

..a.) of the keypad to move the high­
light in the alphanumeric character 
field to the desired character. Accept 

the character with the softkey lil!I. 
'" ~ Use the - key to delete erroneous 

entries or unnecessary characters. 

!II On how to enter names see also Chap­

ter 6, page 6-24. 

Open the next page to make addi­
tional selections. 

Page 4--39 



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

Chapter 4: Introduction Example 8 SIGMA (DUPLEX) 

Key Sequence Display Comments 

• SJ@DR c□UPLEHl Select the measurement display 
( ) Nu...,,..;,:: dis,,la,;1 
(•) S,,ec:ifie<lti<>fl lil'lit dis:F"-1"" mode "Specification limit display". 
< ) S?C c:o"t,.,,1 eh,,rl 

i iridlvidt.iel ""luel DJ 
t J Qt.ii.lier COl'rtr<ll aeti'.I<' 

FIPPl 1•APPL.NO. 1 tLt<>H ' 

Ill 
SIGffiR (Pl,JF;>l.....EH ES62 Open the next page to make addi-
UfJ Li.,it ""'1itorir>II! OWOFF tional selections. 
L- Li.,it " 0.001 

IJl"Pel" Lil'llt ' ' 250.001 

LOW<>r u.,;t , ' l!l.001 

u,,,.,,,. li!'\H " I 100tiCool 
i:t,,,,I UAPPL.NO. 1 IH-tot, ,. (; 

" 
'-._,,, 

0 

"' Activate specification limit monitor~ ; M s= = 
[XJ Li.,it !'\Ol"lilof'ifl~ 0W0FF ing (audible signal for upper and 

C L- Li.,it ' ' lower limit violations). ~ 

J!l lll><>er li!'lit " 
" Lower lil'lit , ' E 
~ u,,,,,,,-. Lil'llt , ' 
m 
"-

A,,r, l lO APPL. f!O. 1 rLl<>t• ' -" ~ ENTER 9 Enter the lower specification limit u - - Sl§ftlf'l COLJPLEHJ 

Q. 
"' nn Li"it !'lonitortn, OWOl'F (96 µm/3.8 rruls) of coating 1. 
<( 6► Loi.rer Ll!'lit ' ' = !11 
" - IJMaer Lil'lit ' ' 

2se.ool ~ Coating 1 = Paint coating 
m 

"' 0.001 
DEL 

Lo=r Lio,it " ~ Use - key to delete erroneous en~ 
% llP""1" Lil'lit " 1000.00! tries. 

" 
Al>rl HRPPL.HO. 1 14..t<>t• ' ;; u ell 

ENTER 1 - - IGmA ( sa Enter the upper specification limit 
no Lil'lit ,wriilor-in~ O!vOFf' (104 µm/4.2 rruls) of coating I. 

0 ◄4 lo.....- Lir>it ' ' %.001 W Coating 1 = Paint coating - - l/PPer L io>i\ ' ' 1041 

0.00) 
DEL 

l""""'r- liMil 
' ' ll@r' Use - key to delete erroneous en-

l.JM>er llMH 
' ' 

1000.001 tries. 
R""'l l•APM..f«l. 1 jH_toH 

ENTER 1 Enter the lower specification limit - - rxl LiMit .,.,,.,;tot'ins OH/Ol"I' (12 µm/0.5 rruls) of coating 2. ..,, 
t...,..,- Ut\H ' ' - 1.Jp.,..,- li.,it ' ' 

~ Coating 2 = Zinc coating 
DEL 

Lo.,.,,- Lil'lit , ' ~ Use - key to delete erroneous en-
l)pper- Li.,it " tries. 
Al>P l 1 •APPL. WO. 1 14..tot• ' 

u 
C1ni;mtor's Manual FlSCHERSCOPE® MMS® 
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Example 8 SIGMA (DUPLEX) 

'!i 
Q 
~ 

JI 
Q 

e 
f! 
m 
0. 

C 

I 
i e 
~ 

0 z -C 

i 
" 'a 
C. 

" C m 
C. 
::, 
• "' C 

lJl 
<J) 

Key Sequence 

ENTER 1 - -.. 
• 
Place probe in air 
and press softkey 

Ill. 

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

(II 

Measure n times on 
the Zn-saturation 
standard. 

Display 

SJG[)A tDUELEHJ 

tXJ Li,iit 1>0nitel'in~ 01-VOFl" 

L°"""' LiP>it " lj,-p,.,- Liriit ' ' 
L.,.,.,,- tiriit ' ' 
u.,.,..,- liri!t ' ' ,.,., HA?l"L.NO. 1 tLtot= ' 

~ " 

HON'>alizalion 

hlith U...,. P~ in ai!', 
l'ress Softkl;¾I "BET x,i:• 

Al>!> 1 2• LOCruJER-'2H f!_tot, ' 
SIGf!JA CDLlF:'LE;H) 

~lizaHon (BASE) 

n- Meas\.lre n-Hrii,s on BFISE ! 

0. 00 
Phi, 0.00 " '·" 

A1'1'1 2•LAClilllER/ZH H_t.oU 

SJGrnF! (DLJF'b$:-Q 
Horl'lali,;ation (IM'JSID 

Pl<>aM ""~ n--u.,.,., on Ell'lSE ! 

11. 1 
Phi, 29.19 s: 31.16 "' ' Al>Pl 21L~ZN !Ltot• • 

5 
f!orr.alizat ion (SATI.IRATION ~, 
Mea,,we n-tl.,es or, SATURATION ! 

0. 00 
Phi, .. , " 0.00 "' ' A..,.1 2:LOCQUER/Zfl jH-toto ·• 

Sl§fTlA tpWELEf:H) 
HOl"Malization (SATURATION 

l'l<>a"1.1,-,, n-t i!'>es on SRTURATIOH ! 

Chapter 4: Introduction 

Comments 

Enter the upper specttication limit 
(16 µm/0.64 mils) of coating 2. 

~ Coating 2 = Zinc coating 

ll? Use A key to delete erroneous en­

tries. 

Finish parameter definition and 
change to the normalization function. 

Accept the air countrate (probe in 
air). 

Repeat the measurement until the 
reading changes only slightly pr 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 
coating material measurement ( = ma­
terial of coating 2, in this example, 
Zinc). 

l@f" The saturation standard(<><>) for Zn is in­

cluded as a standard accessory. 

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

ti& Lift the probe approx. 2 inches (5 cm) 

off the specimen before making the 

next measurement. 
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Chapter 4: Introduction 

Key Sequence 

l 

Display 

Slt.SITlFI {OUF'LE'.l-0 ESS2 
Ft• 17.01.1~ 16t54•3S 
Blkr!ol 1 r, = 0 

.:: I:::::::::::::::::: I 
1~0 ------------------

12.0 ------------------
lht,.. th2=""' 

SIGITlFI tOUPLEHl ESS2 
Ft: 17,01.19% 1710?•55 

":::'~·-'=··-~-c"'.I 
~:g ~:-:::::::::::. 
U.0 ------------------

th! 10~ th2. 13.6 "" 
A,>i,l 2•lACQUER~m !LtoH 14 

Example 8 SIGMA (DUPLEX) 

Comments 

Accept the saturation readings. 
Finish the normalization function and 
change to the measurement mode of 
the new application number 2, LAC­
QUER/ZN. 

You are now ready to start the 
measurement process. 

l@f' We recommend to make a reference measurement to verify normalization. 

nn<>rmt"lr'!!. Manual FISCHEASCOPE® MMS'i" 
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Example 9 SIGMA {NF/Fe) Chapter 4: Introduction 

Example 9 SIGMA (NF/Fe) 

Measurement of a zinc coating on steel. 
Application: • Numeric Display 

• 5 measurements will be averaged and grouped to a 'single measurement value'. 
• 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). 

I] For a description of the rnea.<;urement presentation mode Numeric Display, see Chapter 5, Sec­
tion "Numeric Display". 

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

Preparation: • A model ESDl probe is suitable for this measurement application. 
• Connect the probe to the MMS®. 
• Switch the MMS® ON ala. 

Key Sequence Display 

MENU - f"E:ATIRSCOFE"'' E:(;l:IB!, l 

0 S.,t I.IP 141>1,1 APPHcatior, 
l Char,..., R,,,-H,:.at ion 
2 Delete R,,,-l, Me;,..w...,em Oab 
3" CoPv R,,,-H~lon 
4 D<,late t!P,-lication 
5 Del./llcceFt l'lea:1'. Oata Block 
6 Select Feat"""' 
7 Chan,;e Feat"""' 

C e BeeP OJ-I/OFF 
0 '.1 Seleo;t ft-611 Di!!lf'laS! Mode 

il A...,.l t>A?PL,HO. 1 j,i_t<>H ,1 
.!! m 
"' m 
.c 0 ENTER e - - = ,. 
0. 

Set w ru,w ,..,.,lfoation - 1 RPPL.NO. l NF/F" EGA81,3 

C ' ' g ' , m ' £ ' a. ' a. p,.,., ' o, 
' .. Af,,pl 1•AP?L.NO. ' fLtot• ' 

C m 
a. ::, 
• TZ ENTER .. - - PERmFl,SCQPE:"'' 
C 

i (O> HF/F" 0-28001,,i,, EGA81,:S 
( ) So,ta 

"' ( ) HF/fa 0-790 MS '"" ( ) Hi-'f',;, 0-100 i.il'I E:501 
( ) ~SUl'eM&nt:1< fron RS2l2 

Operator's Manual F!SCHERSCOPE® MMS"' 

Comments 

Calls the menu function screen. 

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

Enter the number Oto open the 
menu "Set-Up New Applications". 

A screen with page 1 of all created 
applications appears. 

Enter the number for the new ap­
plication. 

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

Page 4-43 
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Chapter 4: Introduction Example 9 SIGMA (NF/Fe) 

Key Sequence Display Comments ) 

l ~ IftheMMS®containsaBETA-

I 
SCOPE® MMS® plug-in testing mod~ 
ule (602-267) Beta (for beta emitter) 
will always be displayed in the list. 
Probes listed here serve only as exam-

I ples. The actual list depends on the in-
strument combination and the con-

! nected probes. 

I C I ~ •• == ,. Select the probe model (NF/FE ... 
I 

C ( ) HFri'e ~~- 0-1111,ESDI). 
'Ii () a,,t,, 

(•) Hl'-'Fe (H'80 l'l'I ES1>1 
C • 

< > Niri'e 8-180 l'l'I ESM 

• < > &asurer,rm1.$ ;...,,,, RS2l2 

1 
E 
E fif>t,l t•APPl.HO. l ILtoH 

() • 0. '<-. -fil • SlGmA (OE/ EE? Determine the connected probe 
E • Enter appljr;ation n8T'll'/ model (must be ESDI) . z 
g, fif>t, I ,lla!>lfH lrwPL.110. 2\ 

;: A screen to enter the name of the ap-
Jll 
C plication will be displayed. 
w - RPPl !OAl'f>l..NO, I N_loU ' C 
.!! 
1l 

! .... (f7F/F' In our example : EX! ZN/FE. 

.ll Enter ai>l'li<:alior, n,;r, .. ! 
'1"2 ◄4 6► 

e .... "'· 012 Use the arrow keys (-, -• -. -- .. ) of the keypad to move the high-0. A..,.l,t;aMel jEPPL.NO. 2j ffl' - HIJ MIi 

"""'" C 

II 
=-- light in the alphanumeric character 

.!! 
1il field to the desired character. Accept 
.!! 

A..,.l l<Al'f'l,HO. l ll_toll ' the character with the softkey II, 1!. 0 Ii" SIGITIA (OE/ FED '" ~ Use the- key to delete erroneous 0 

C Enter """'li,;;atio" nar, .. ! • entries or unnecessary characters . 

,g- A,...l,Hl,,,t<>• jEX l ZN-'FEI I On how to enter names see also Chap-
g> ter 6, page 6-24. 

~ 
"' APP! ;:APPL.NO. 1 14..tot< ' 

• $1(,l;;fl]Fl; Cnl"'I FE/ 50< Open the next page to make addi-
<•) lluner!r; d!SPl""' < > $per;ifir;ation liMit diwl'"" tional selections. 
( > Sf'(: ,;;onk<>l <::.hart 

i lridl.'lidual v.olue• [j] 
t l Outli,... Co!'ltrol =tive 

Al>Fl l>Al'Pl.NO, I !N-lot• 

Operator's Manual FISCHERSCOPE® MMS® 
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Example 9 SIGMA (NF/Fe) 

Key Sequence 

-~ ENTER 5 ---'c 
~ 

I 

5 
~ 

Place probe in air 
and press softkey 

Ill. 

J Measure n times on 
.... the substrate (iron 
Is piece without coat­
~ ings to be meas-
a. ured). 
~ 
C 
~ 

a. 

i~ ! limn 

Measure n times on 
the Zn saturation 
standard, 

Display 

SGmF! (QF/FEl 

(•> N....,.,...;c di,...la\l 
( ) S....eific,rlfon lii,it dl,,,,.la\l 
( > $PC GOt\trol ~hat't 

i individual val..,.,.= (I 
r l Outlier Contr<:>l ac,Hve 

APl"l UAf'P!..NO. ) t-Ltot, e 

Non>ieli;<atl,m 

With t~ ProM' in air-, 
""""'" Sotlke\l 'GET X"' 

( FEl 
NoNaali:urti<m (BASE) 

Plea"e Ii!>-<> n-UMS Ofl MS.: ! 

0.00 
Phi. 0.00 s I 0.00 n 

Rl>f'l 2tEX I ZWFE t-Ltot• 

G /F 
Nor...,llzatior, <BASE> 

76.4 
Phi. ?6.08 s , 8,45 n • 

IGmA l"'lF/FE) ESl>l 
Non>ali:tation (SAHIR!!TlON) 

M<N!SUN! n--u ....... Cl'> SRTI.l~HON l 

0.00 

-53. 7 
Phi.--53,83 " C 0,04 n ' 

A~l 21EX t ZWFE N .... toH 

iln<>r.<:1t,.,,.,_~ M,:inu:;il F!SCHERSCOPE® MMS® 

Chapter 4: Introduction 

Comments 

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

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

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

Accept the air countrate. 

You will be prompted to measure on 
Base (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 
wm be prompted for the saturation 
measurement(= coating material). 

~ The saturation standard for Zn is in­
cluded as a standard accessory. 

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

II@? Lift the probe approx. 2 inches (5 cm) 
off the specimen before making the 
next measurement. 
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Chapter 4: Introduction 

Key Sequence Display 

SlGITlf9 Cf7F'/ FED 
FU 17.en.1~ 17• 

Fos,t'-'r"' 
BlkHo: 

Example 9 SIGMA (NP/Pe) 

Comments 

Save the new application with its 
parameters and normalization. 
Change to the measuring mode of the 
newly created application number 2, 
EX2ZN/FE. 

& We recommend to make reference measurements prior to the actual measurements to prevent measurement errors. 
fl See also Chapter 6. 

Page4-46 Operator's Manual FlSCHERSCOP~ MMS® 
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Example 10 NICKELSCOPE® Chapter 4: !ntrodllcfion 

() Example 10 NICKELSCOPE® 

C) 

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

Application: • Monitor Specification Limits 
• 3 measurements per block 
• Combine 10 blocks for an evaluation with automatic printout 
• Normalize measuring system for application 

A new application will be created for the measurement application of example 10. The respective 

parameters need to be set. Normalization is carried out on an Ni saturation standard (Ni Sat., 

included with the probe shipment as standard accessory). 

Ill For a description of the measurement presentation mode "Numeric Display", see Chapter 5, Sec­

tion "Numeric Display". 

Iii For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions, and softkeys see Chapter 6. 

Preparation: • A model EN3 probe is suited for the measurement of nickel coatings on copper. 

i 
} 
a 

• Connect the probe to the MMS®. 

• Switch the MMS® on, .. key. 

Key Sequence Display 

MENU - F'E6rnASCQF'EW ESABl.3 

0 ENTER ,--
A1>1>l 1HIPPl.NO. 1 «..tot• 

Ooerator's Manual FISCHEASCOPE® MMS® 

Comments 

Calls the menu function screen. 

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

Enter the number Oto open the 
menu function "Set Up New AppJica­
tion". 

A screen with page 1 of all pre­
viously created applications appears. 
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Chapter 4: Introduction Example 10 NICKELSCOPE® 

Key Sequence Display Comments 
·,. 
) 

T2 ENTER -- ffiFl/'l'lAS!:;OPE"'' Enter the number for the new ap-
<•> tlF?Fe 0-20001,,M EGA81.3 plication. < ) tlF?Fe 0- 4.0,m "" ( > tl!/1-F 0-121'1 IJI'> "" ( ) Bet;. 
( ) Measure<'lents tror,, RS23Z 

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

Ar>,>l UAPPL.IIO. 1 lfLt<>t• •I a list. 

~ IftheMMS®containsaBETA-
SCOPE® MMS® plug-in testing mod-
ule (602-267) Beta (for beta emitter) 
will always be displayed in the list. 

0 
Probes listed here serve only as exam-

~ pies. 1b.e actual list depends on the in-

~ strument combination and the con-

0 z nected probes. 
0) 

i 1111 Select the probe model (Ni/NF ... E'"' 
C 
w < > HF✓Fe 0-2000.,., EGABl.3 EN3). - ( > HF✓F" 0- 4.0r;,,, ~, 
C (O) Ni✓HF 0-120 IJ!'> ~, 
j ( > Beta 

( > l'leaSW'eMents frM l!:5232 

• <I) 

• Ar>,>l 1'APPL.NO. 1 !-!_tot• ' ~ ._ - - Determine the connected probe C 

~ Ent.,.,. aPl"licatior, n"""' ! model (must be EN3). ,,.., 012 

.!! A»pl,N-• jf!l>PL.HO. 21 Lfi 
C. A screen to enter the name of the ap-0. uwmz-_ .. plication will be displayed. C 
~ APPl HAPPLHO, 1 !Ltotl ' 0. 
:::, 

¼
67!)<: ' "' C . 

~ T2 ◄4 rllc:::HELSC:OF'l:E In our example : EX NICKEL. 
<I) -- Enter aPPlicatiQl'l M"'(;I I Y2 ◄4 6► 

•► ... Use the arrow keys(-,-.-• -- A!-Pl.Her,e! 1iai.1I) of the keypad to move the high-

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

An>l HAPPL.HO, 1 H_totl ' the character with the softkey ll!!i. - "' 
Ei,t.,.,. a..,.Hc..tion na,,,,,_ ! 

~ Use the - key to delete erroneous 
u. 0:12 entries or unnecessary characters. 

AP!>l.HaMe: !EX NICKEL ! ~fE ~ On how to enter names see also Chap-
OPQRSW 

ter 6, page 6-24. vw:-wz-_ 

firpl Hffi'PL.HO, 1 H-tot: ' 

Paae 4-48 Ooerator's Manual FlSCHERSCOPE1' MMS® 
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Example 10 N!CKELSCOPE® 

Key Sequence 

~ 

O
C ENTER 7 --1 
~ 
C. 
::, 
I» 
C 

0 -
! ENTER ._8 --• 

Display 

n 
(tl> f.k.n,,eric <li,n<-1.,, 
( > S1>ecif'ication li.,it <lh1>l""' 
( > SPC co....tr<:\l ch~rt 

i individual vahiel [I] 
r J O,>llier Com.N>l acUve 

Qlc,:l::IE] SCOPE'. 

[ l Lh1it rionitorin9 OWOFl" 

Lo..er Li,.it , 8.001 

120.eel_ 

AFl'l UAPP!..HO. 1 ff-lot• 

O)CHEL5c;opE: 

l1ll Liv.it "onilorin, OWOFF 

Lo-.r UM.it • 

U-...- UM.it • 

0.001 

120.ee! 

f'!,.,.l llllPPL.HO. 1 N....lot: 

no Lir>it l'!Ol'litor;n~ OH/OFF 

Lo<Jer LiMit : 

UP1>er u .. tt , 

A~!>l !<APPL.HO. 1 !Llot: 

nu:::HEL=OF'S: 

tXl LiPlit l'!Ol'litorins Q!l,"Off 

Low.,r u .. tt : 
Ul"f'<>r L!Plit ! 

>IPP1 1:APPt.HO. 1 !Llot: 

70.001 

ill 

tll Print Rc,t,,,.alic Ew,l,.,,.liw, 

n Sleeks 1>er Evalij,nlion • D] 
t l r:\\.ltoM~lk Saleh Result 

n Mea,;Ul"..,..,nts Per Bloc.!<: [ID 
or;,,.,t: ~ 

A~!>1 1'Af'Pl..fl0. 1 N_totl 0 

Operator's Manual FISCHERSCOPE"' MMS® 

Chapter 4: lntroouction 

Comments 

Open the next menu page to make 
additional selections. 

No parameter selections on this menu 
page. 

Open the next menu page to make 
additional selections. 

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

Enter the lower specification limit 
(70 µm/2.8 mils). 

Enter the upper specification limit 
(80 µm/3.2 mils). 

'" ~ Use the - key to delete erroneous 
entries. 

Open the next menu page to make 
additional selections. 
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Chapter 4: Introduction 

Key Sequence 

ENTER 1 --0 -
-. ENTER -

ENTER 3 --

Measure n times on 
the Ni saturation 
standard. 

Paae 4-50 

Display 

nlCI-IEL..SC□pe; 

t!l!J Pl"int Al,lonati<> Evaluation 

n Bloclts ,,.,.._ 1,;,;,.luat iOl'I : [J] 
t J Auto,,,atic B;:,tch Result 

n Mea!>UN!t-1ents P!!'I" Blockl [§) 
Offset I ~ 

Al>t>l HAPPL.HO. 1 lt..tot, 8 

n1CHE;l..,5CQE:e; 

CXJ Pf'int l'M.oMtfo E"aluation 

n Bloc.ks ,..,,. E"aluation , [:Ii 
( J /:lulol'l<!tic Balch R1!$Ult 

l'I Mel<$W",:,,aents Pel" Block! [§I 
IJff'set< ~ 

Fl,>pl l>APPL.HIJ. 1 N_tot, 0 

00 Print f'lllton:aH<> E'-"'l'-"'Hon 

n Blocks ....,.. EW1.h.1at Ion • [}ID 
tXJ AutO>lat.k B:atch Result 

n MeaiiW!"el'>e!ltS per Block: [§) 
Offsetl ~ 

' 

r:<J Pr-int Aulo,,,,rti<> Ei,,alualiO!'I 

l'I Blocl<s ,,,.,.. Evaluation , []ID 
tXl Autc,m,Uc Batch Rilsull 

n M...,sure"""'ls "'"" lllock• []"I 
Offset• ~ 

nlCl:iE:L.SCOPE 
NO!"l'lali:zat.!on 

' 

?la-a$.- l'leasru~ n-tine$ on Ni"! 

0.00 
X!'I , 0,00 -"' : 0,00 n I a 

A,..,l 21EX NICl<El lt..lc;t, ' 
Qlg-jEL...SCDF'E 

NO!'-..alizaticn 
PlNse ,,,..asur-,:, n--tlne,11 ® Hi""! 

1. 4 
lei) : 1.41 S : 0,01 fl I 

Example 10 N!CKELSCOP~ 

Comments 

Activate automatic evaluation 
printing. 

Enter the number of blocks to be 
combined for an (automatic) 
evaluation printing ( 1 O). 

Activate the automatic batch 
(block) result. 

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

A group with batch (block) results is 
generated automatically after 3 meas­
urements. 

Finish parameter definition and 
change to the normalization function. 

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

Ooerator's Manual F!SGHERSCOPE:'1' MMS® 
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0 

Example 10 NICKELSCOPE1' 

i 
I 

Key Sequence Display 

n!CH~C:Ol"'S: 
Fl• Hl.01.19% 

" "' (l 

n1cHEL...scc:F'E 
FH 18.01,19% 

Featwel 

BlkHo> 

73.4 

Chapter 4: !ntfOOUCilDn 

Comments 

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

You are now ready to start the 
measurement process. 

~ We recommend to make reference measurements prior to the actual measurements to prevent measurement effors. 

I For greater details see Chapter 6. 

Onerator's Manual F!SCHERSCOP~ MMS® 
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' ' I 

I .. 
I 
I 

I 
I () I 
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I 
I 
I 

! 
I 
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0 
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Example 1 BETA Chapter 4: Introduction 

Example 1 BETA 

Measurement of the coating thickness of gold plated contacts (bronze substrate). Expected coating 

thickness: approx. I µm ( 40 µin). 

Application: • Specification limit monitoring (acoustic signal only) 

• 5 measurements per block 
• Combine 5 blocks for an evaluation with automatic printout 

• Document block results without sirigle readings 

• 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 Au/Ni standards followed by nonnalization on 

the substrate bronze. 

Ii] For a description of the measurement presentation mode Numeric Display, see Chapter 5, Sec~ 

tion "Numeric Display". 

Iii For a description of the instrument operation (calling menu functions, etc.), instrument func~ 

tions, and softk:eys see Chapter 6. 

Preparation: eFind a suitable probe in Table 8_2 of Chapter 8. page 8-8: The Promethium Source 

PM-147 offers a suitable measurement range for a gold coating with an expected 

coating thickness of 1 µm (40 µin). 
• 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, Section 

"Handling of a Probe). Measuring table used: Z14NG. 

• Connect the measuring table to the :M:MS® (BET AS COPE® terminals). 

• Switch the MMS® on, .;.. key. 

The detector (GM-tube) installed in the measuring table will need at least 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 

_, -MENU 

? 
Q. 

i 

Display Comments 

Calls the menu function screen. 

A list with all menu functions is dis­
played covering several pages. 
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Chapter 4: Introduction Example 1 BET A 

Key Sequence Display Comments \ 

' \, __ _/ 

0 ENTER -- F'EAmASC:PE§:<•> !wflllJ,$ Enter the number Oto open the Set ..,,. new ....,.licl!tion 
l APP!..NO. 1 NF-'Fe EGABL 3 menu function 'Set Up New Applica-
' ' tion'. ' , 
' ' ' A screen with page 1 of all pre-p,.,., 

' 
,,, 

' RI."?! !IAPP!..tiD. 1 fLtot• ' viously created applications appears. 

T2 ENTER FEAflJASCOF'E"" Enter the number for the new ap--- <•> HF,'f"e 0-200B<>M ESABt.'l plication. ( ) Beta 
( ) M<,""",...,_.,h fl"Ol'I RS23'.2 

The instrument searches for con-
nected probe models and displays 

0 Rl>Pl URPPL,NO. t N-tot• ' them in a list. C) ~ = ~ In this example, a magnetic induction z 
"' probe, model EGABl.3, is connected to 
C the instrument, in addition to the bet.a 'C 
J!l probe. 
C w -C -- Select the probe model (BETA). 
~ Erlter 3PPlkaHon r,a,,e ! 

i 
,,.. 012 

APPl,Wa,.,..l lm>PL.HO. 21 m345678l A menu page to enter the name of the 

.8 
~l MM application will be displayed . =--e .. APF'l i<APPl.,NO. 1 - It.tot• 

C ,g 
= .!! --'i:i. Enter the name for the new appll-
C. .. Enter ,.,,.,,.lfoati.on ,.,...,., ! cation. 
C s► .... a ,,,. ~ 

C) = -- A~l.Na,.,.., IB§TA"wl] ~~ For our example: BETA EXl, 
C. HIJKLMN ., .... ::, "'""'" use the arrow keys (- , , - , 

"' - =--
C •) of the keypad to move the high-
i APP I 11 APPi.. flO. 1 tLtot• light in the alphanumeric character 
"' field to the desired character. Accept 

the character with the softk:ey II. 
"" ~ Use the - key to delete erroneous 

entries or unnecessary characters. 

~ On how to enter names see also Chap-
ter 6, page 6-34. 

m (•) N,.,i,,erfo diSi>la" 
Open the next menu page to make 

< ) SnciticaHon l bit di!wl""' additional selections. ( ) Sl'C e;<mlrol chart 

Tneas• , 
i lno!luldu<1l w,lue> ' No selections are made on this menu 
[ l outli<>r C-ontr<>l act!"" 

page. 0 A,,i,l llAPPL.flO. 1 N_toU ' 
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() 

Example 1 BETA 

Key Sequence 

ENTER 0 --
-
j 
!!: . 5 

<( -­a 
a. 

~ 
j 

Display 

l3EJ:A 

C l lie,it Pl0flilorin9 Oi'f✓OFF 

LO\,Jer LiPlit < 0.001 

UN>er ti,.i t ' 

[ffll u.,;t !'lonitorin7 OWOFF 

l_., LiMit I 

u,....,,.. ti!'lit I 1200.00{ 

/:1,-,,l 1'Al"Pt.HO. 1 ,Ltct: 0 

lOtJel" Lil'lit I 

l.1?"'1" Lil'lit ' 

0.!!ll 
I 120@.00! 

R,,,,l 1,l'IP!'I..I-IO. I ILlott 0 

[Xl Lb,il !'tOnitorin" OIVOFF 

L_,.- LiMil O 0.501 

U?,-...- Li,.it • 1,1 

S§;'T'A 

C l Pr-int Aul<>l'>atic. Evaluation 

n Blocks !'er Ei.>alw..tion : [J) 

C l RutoMatic. Bat,:,h Res"lt 

n Meas;ure...mts !'er Bleck• []I 

till Print M=atic. Eval,.,,.\icn 

n Blocks ..w- E<.1,.luaUon • D] 
[ J Mtr>'>atk B~tch R""ult 

n 11-""'ents f',,,.. Block! [l1l 

Ooerator's Manual FISCHERSCOP~ MM$® 

vnap1er <t; 111u uuuc;"u" 

Comments 

Open the next menu page to make 

additional selections. 

Activate specification limit monitor• 

ing (audible signal for upper and 
lower limit violations). 

Enter the lower specification limit 

(0.5 µrn, 20 µin). 
'"-DW Use the - key to delete erroneous 

entries. 

Enter the upper specification limit 

( 1.5 µm, 60 µin). 

"' ~ Use the - key to delete erroneous 
entries. 

Open the next menu page to make 

additional selections. 

Activate automatic evaluation 

printing. 
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Chapter 4: Introduction Example 1 BETA 

Key Sequence Display Comments 

ENTER ... ae::rn Enter the number of blocks to be -f on Print AYto,,atic E"alt.talion combined for an (automatic) evalu-

* n Blocks Pe!' E,,..lt.taUon I []} ation printing (5). 
E t l Rutor.alic Batch Result 

E n Measur.>mints per Bloekl Cl] 
ffl .. 
'Ii 

APi>l l>APPl,HO, 1 H_tot< ' 
g 
ci. • C. Activate the automatic batch " ENTER 
C - tlO Print A\.ll=mtic E"aluatior, (block) result. ffl 
C. n Blocks ~ Evaluatior, • []} 
::, 
' ml Aut<ll'latic Batch Result 

"' i 
n Mea!IUl"!>l"""11.S PW' Block• Cl] 

"' Al>!'>l HAPPL,HO. l H...tot• C) 

• No additional parameter selec-
tions. Change to the specification 

C ~14 ,. 0.32"" menu for the source. 
Cd-189 "0,40 I'll'> 
Ptl-147 ,, 0.50 "" 
n-204 ,, 0.63 ""' 
Bi-210 ,, 0.80 Vol'> 

Al>pl 2•BETR EX! H-tot1 ' i 
w i e •• ~R Select the source in use. 
~ I 0 

"' ~ The source type is engraved on the 

i • 
C -14 ,. 0.32 !'II" packaging. 
Cd-109 ,. 0'.40"'"' 

ENTER 
..... 11 0.58 ""' 

"' Tl-204 11 0.63 "" 
~ - Bi-210 /I 0.00 "" 

C 

~ 
A,.,,l 2tBETA EX! ILtotl " < 

:-';' 

.9 C) ,;:_; 
C. 
C. •• Select the aperture platen in use. 

" C ~ The size of the aperture platen (diame- f ffl 
C. 

•• 
C -14 ,, 0,32 "" ter, slot width) is engraved on the aper-

::, Cd-109 JI 0,40"" 

"' 
..... JI 0.50 """ ture ring in metric and USA units 
T!-204 www.m 

i 
E:11•2:l!:I ,, e.se ""' (inches). 

APPl 2:•BETR EX! H_toO ' "' 

• = p,,,,, 0.~ Finish parameter selection and 
Calibr»Hon with 1 st""""'rd 

_, 
CalibratJon with 2 St»ndards -> change to the calibration function. 

Calibr~Uon with S StmO'idards -> 
A menu to select the number of cali-

C..lil:>ratior, with 4 Starldards -> 
bration standards appears. 

t!P!>l 2:IBETR EX1 H_toU 
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C) 

0 

Example 1 BET A 

Key Sequence 

• 

Position Base from 
the calibration 
standard set. 

• 

! 
-
~ Position the satiira-

tion coating mate­

£ rial standard ( oo) 
i from the calibration 
a. standard set. 

1, llilmi,· 
j m.D 

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

• 

Display 

B 
calibra-li,:m .,ith 3 St<1r><hird" 

Pl<>as<! Positi<>I'! llASE. 

Teal " 5 Heal ,. S 

0. 0000 
X • 0,0000 s ,0,0000 " : 0 

~•BETA EXl ILtot: 

BE:TA JI 6:;: 

CalibraU"" "ith :;: Sta!'lclards 
Pl.,a!!<> P<>siH,m BASE. 
Tc.al "5Hcal .,_5 

3901 
;c: lsl24, I'll 3 

RPI>! 2•BETA EXl ILtotl 0 

A 
CelibraUot> with 3 $.lMdards 

Please ,,.,,.-j.Uot> nt. co<1Uns. 

kal =5Ht:-al ,.5 

0.0000 
X • 0,0088 s 10,0000 

B A 
CaHbr;;,ti"" .,ah :;: Starnlards 

Pleas<> Position sat. eo3Un9, 

Teal "' 5 Neal "' 5 

5927 

SETA 
calibrat!or, "'ith 3 Standards 

Pl<N>Se Pc,;-iti,m Standard 1, 

T,::al "' 5 111:al "' 5 

0.0000 
xr'I 1 0,0000 s ,0.00 

A 
Calibratiot1 wHh 3 $.tat>dards 

Ple..n- POsiti= Stand;lrd 1. 

Tca,l = 5 111:al " 5 

0.3553 

Chapter 4: Introduction 

Comments 

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

Change to the calibration routine. 

~ The softkey Ill opens a menu page 

for changing the measuring time fTca1) 
and the number of measurements (Neat) 

for the calibration 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 standard. 

Reposition the saturation COating 
material standard after each meas~ 

urement 

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

Reposition the standard alter 
each measurement. 

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

~ Enter the thicknesses of the standards 
always after measuring. 
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Chapter 4; Introduction 

-~ 
~ 
~ 

Key Sequence 

0 . --◄4 7 --

I .... Position the second 
~ ( coated) standard 
- from the calibration 
;,

0

: standard set. 

~ ,~ 
C .. 
0. ,---
w A,,8 7 --
II 

Paoe 4-58 

Display 

Calibration with 3 st..-,<1ards 
Plea$e ?Osition St~d 1. 
foal 0;5fk:.al ,.5 

0 "'"'nA --! Stantlard 1 ; j 
Xr, : 0 

RPPl 2:BETA EXl tLtot• 

=re Pm e e;,63 
CalibraH<:>n with 3 St=dar-ds 

Please po.-ition staru:ll!ll'd 2. 

Teal '"5Ncal .,5 

0.0000 
Im , 0.0000 ., ,e.00$0 

AM>l 2•8£TA EX! fU.ot• 

Fl P"A0. 
C<>l ibratior, "Hh 3 SlandaN!s 

Phu~ l'OSition Standard 2. 
Teal ,. 5 Nw>l " 5 

0.5193 
Im , 0,5136 " •0.0187 n , 3 

0.63 
CalibraHOI'> with 3 Standard$ 

Please P<>Sition Standard 2. 

Tcal = 5 t!<;;al "" 5 

0 1'!""1n,. ~! Shnd&r<! 2: ! 0.871 I 
Al>Pl 2:BETA .:Xl l!Ltot: 

TA P!S1'0.6 
Calibration with 3 St.indards 

Pl<NJse l"OSition Starnlard 3, 
Teal ,.51¾:';al .,5 

0.0000 
XI'> • 8.0090 " :0.0000 

Example 1 BET A 

Comments 

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

'" ~ Delete erroneous entries with the -
Irey. 

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 µm). 

'" ~ Delete erroneous entries with the -
key. 

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

Operator's Manual FISCHERSCOPE1" MMS® 
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0 

() 

Example 1 BETA 

'S' 

Key Sequence 

Position the third 
standard from the 
calibration standard 
set. 

Ii 
§ 1 ~---
1---
8 

.-. ZERO 

i-
i 
"' C 
0 

I 
i 

Measure n times on 
the Substrate mate­
rial ( uncoated 
bronze piece). 

Ii 

Display 

Calibr'ation (;ilh 3 Sh"d""ol,; 
Pl"""" ,..,sition Stancla~ 3. 

Teal " s t.co1l " s 

0. 7454 
'"" • 0.7438 s ,0.0021 "c 3 

Calibration (;ith 3 St,.,.,dards 
Pl"""" ..,,sition Standard 3. 
Teal ~ S Ne.al ,. S 

0 ..,.,,.,,. .. 
--/ st,,,.,clard ;, , ! 
~" 

A!>Pl 2>BETA EXI ~tot: 0 

Ci0libr•11.i.on P¥arwt.er-s 
Ko , zest s • 17.28 

~~al ; 
589

~ Neaf i 23•eg 
XNI. • 0,34 thH 0.47 
XN2, I 8.52 th2: 0,87 
i<N~ I 8. 74 th3• l,5 

F<:.al I S,56 

.,;, 

" " ' 
0 ' 

n= 0 

A.,..l 2:BETA EXl ILt0t• 

Hor .. ali.oat Ion 
Pl'i!ase """ition SASE, 
Tr,or., = S Hoo~r,, " S 

3881 
l< ' 0. " ,0.0000 n • 0 

NOl"!Sllli:talion 
Pl"""" ,.<>dti<m ~SE. 

Tt\ON'l " S lmorl'I " S 

2655 

nnArAtor'i; Manual FlSCHERSCOPe' MM$'!' 

Gnapter q.; lnlJOIJU(.:\lUI I 

Comments 

Reposition the standard alter 
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, 1.47 µmin 
this example). 

DSC 

l@r Delete erroneous entries with the -
key. 

The menu changes and the calibra~ 
lion 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 EX!. 

Calls the normalization function. 

~ The softkey !II opens a menu page 
for changing the measuring time (Tm,mJ 
and the number of mea..<mrements 
(NmmJ for the normalization routine. 

Reposition the substrate standard 
after each measurement. 
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Chapter 4: lntroouction Example 1 BET A 

! 
Key Sequence Display Comments 1) 

' SEIB After the fifth measurement, the I Hor,,,a,Hzation 

! i 
f>l"'""'" f'Osition sat, wi.tin!I. menu changes automatically and you 
TnoN0~5NnOJ"'1'1"5 

I C will be prompted to place the satura-
2 5898 I !!!, 

tion coating material standard. 

I " 0.0000 .,- ,0.0008 

I 
ENTER 

fil,pl 2•81.ITA EXI H_lot: 

" - R Confirm the countrate for the satu-
0 lfoN1aHzaH<>l'I f>ar,.,.,,.ters ration thickness displayed. "' C '" '"' " I "" "" " I I 0 
C TnoNO• , 

The displayed value need only be ac-I 0 141",or-r,: ' I ] Fnorn ' i.61 cepted, since there are no changes in I 
I 

Fnorna~• 0.01 ' 
m R,>,-I 2, BSTA EXl rl.t .. t, the coating material. I 

I E 
~ 

• 
I 0 

• I 

I 
z The normalization parameters wil1 be I -C displayed. ·:i I ~ 

i 
le ... 

• ~'f'T"F'I Finish the normalization function, ' I 
0. F<>atu,...., change to the measurement mode of I .. 
C BlkNe>< application number 2, BETA EXl. m 
0. 

..,, •• ' • • 
:, • • 
• "' "' C " = Al>Fl 2•BETA E>!I N...t<>t• ' :ii 

1 0 Call menu function 10, 'Printer Out--- B 

into,,,l for sin!ll!I re-adln put'. 
MENU ( ) no Pf'intcrut - •> Pr-int sin!lle N,adlnl>S 

( ) Pl"ir>t ble><;k result > Single r9ad. + blocit res,,tll 

'"'' ' f>rinl >lutOMati,;. Eval..,,.ti<>n 

i'll>Fl 2•BErn EX! !!-tot> ' 
- 0 I , . 
0 

. 

0. • Select the desired output mode, -0 ir,lo,,,l for sirfgle re11din 'Print Block Result' ( document block 
0 } n<l Prir>l<>ut 

~ 
( ) Prir,t "ir,sl9 re~in"" results without single readings). (•> Print bloct< ,,.,,..,a 
( ) SinWll' N>aol. ,. blocl1 rem,ll 

& '""' . 5 f>rint Aut"""'tiG Ev.ilu11tion 

"' A!"Fl 2tBETA EXl jH..totl 

.5 
C 

" & 
Q • ~fTA You are now ready to start the 

Feature• measurement process. 
Blk«o• 

m •• ' .. 
" . 
°' Al>!"l 2•BErn EX! IL.toll 

C) 

Operator's Manual FISCHERSCOPE® MMS® 
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Example 1 BET A 

i 
J 

Key Sequence Display 

u 
Feature: r," 2 

Blkt!OI ' 
r, = i 
". ' ".' rn, '·" ""' 

" '·" "' ' " ''" A.,,.l 2•BETA EK1 

0.~ µp, 

1.0 "" 
1.0 "" 
1.e "" 

"" 
1. 0 

!Ltoll ' 

vnap1er q; !J!ll UUUVIIVH 

Comments 

Position the coated connector contact 
on the platen and start the measure­
ment with the softkey ST ART or 
with the GO key of the measuring ta­

ble. 
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 printed . 

~ We recommend to make reference measurements prior to the actual measurements to prevent measurement er -

rors. I] For greater detail, see Chapter 6. • 

n? If a different measurement precisioll is required, ·e.g., a better calibration un~ainty (F00), than in this exam­

ple, a longer measurement time <Toorm, Te.n1 or Tmea,) or a new number of measurements CNoorm, Neill or Nmoas) need 

to be calculated prior to normalization or measurement. Use menu functions 1, 22, or 20, of the MMS®. !I For 

greater detail, see Chapter 6. 

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

~ 'The settings of the menu function 10 apply to all applications. The function settings can be changed at any time. 

nn"mtor's Manual F!SCHERSCOPE® MM$® 
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C~apter 4: Introduction Example 2 BET A 

Example 2 BETA 

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

Application: • Specification limit monitoring 
• 5 measurements per block 
• Calibrate measuring system for application 

A new application will be created for the example mentioned 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. 

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

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

Preparation: • Find a suitable probe in Table 8_2 of Chapter 8: The Thallium Source Tl-204 of­
fers a suitable measurement range for a paint coating with an expected coating 
lhickness of 140 µm (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 Melhod"). 

• 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, - key. 

The detector (GM-tube) installed in the measuring table will need at least 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. 

l 
ii 
a. 

::::, 

;ii 

Key Sequence 

MENU -

Paoa 4-62 

Display 

R ' 

Comments 

Calls the menu function screen. 

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

Operator's Manual F!SCHERSCOPE® MMS® 
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0 

Example 2 BET A 

Key Selection 

0 ENTER --
3 ENTER --

Display 

"Fl 
S<>t up r,e,.,, aPPlicatior1 

1 APPL.HO. 1 NF✓Fe EGABt.l 
2 OCTA EXt BETA 

' ' ! 
' Pa,,..1<:>f'? 

Ap,,-l 2lllliiA EX1 H..tot• 

-= 

AF'>'l 2•B£TA ElU jtLlotl 

""'°" (C) """""'i<> diula11 
( > SP~<>ificatlor, tir,H diSPla11 
( > Sl"C control cl>art 

T-• S 
i indiuidual ualue; l 

[ l out Her Conti"Ol ..:.tiu~ 

nn,,.to,tnr's:. M:mua! FISCHERSCOPE® MMS® 

l,Tlapter 4; irnrouuc:uun 

Comments 

Enter the number Oto 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 instrument searches for con­
nected probe models and displays 
them in a list. 

l@f In this example, only a beta probe is 

connected to the instrument. 

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 

•2 ◄4 6► 

use the arrow keys (-. -• -. 

ailil) of the keypad to move the high­

light in the alphanumeric character 

field to the desired character. Accept 

the character with the softkey M. 
"" ~ Use the - key to delete erroneous 

,;,\ii 
ls1II' 

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. 
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Chapter 4: Introduction 

Key Selection 

• 

I II 
"' .5 

I -C 

i ENTER 1 

i--
- 3 3 
Iii--
a. 

i ENTER 1 --
◄4 A.8 --

Display 

T"""""' i iric:!ividual value, 

Lo""" LiJ'IH I 

IJJ>P<1!"" Li,.it > 

a.001 
! 121:10.001 

tXl LiMit "oriitorir,5 OWOFf' 

Loo.er liMil , 

UM>er Lh,it • 

RM>l ZIBETA EXl H..tot• 6 

tXl Li"it m,r,itoriri~ O!¥Ol'F 

Lc,...,r Li"it : 

IJJ>P<11"" Lil'lit ' 

1331 

1200.00) 

tXl UJ'lit f'>Onitm-in~ OK/OFF 

tower Lil'l!l : 

U,,per LiMit ' 

SETA 

t l Prir,l A<>tor,aH,:. EV<11'.1alion 

n Blocks per Evaluati01'1 • [J] 
[ l Ruto,.rtic Batch R""'-'H 

n MMsurm,er,l1< ,..,r Blod<; []l 

APPl ZIBETA !:'.Xl tLtotl 6 

t:::xarnpfe ~ !::It: IA 

Comments 

Select "Specification limit display". 

Open the next menu page to make 
additional selections. 

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

Enter the lower specification limit 
(133 µm, 5.32 inch). 

''" ~ Use the - key to delete erroneous 
entries. 

Enter the upper specification limit 

(148 µm, 5.92 inch). 

'" ~ Use the - key to delete erroneous 
entries. 

Open the next menu page to make 
additional selections. 

Operator's Manual F!SCHERSCOPE® MMS® 
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Example 2 BET A 

Key Selection 

ENTER ENTER --

-5 

I 
fa Press the. 
0;, key 4 times. 
~ 
j_ 

ENTER 
- and press the 

.key4 
times. 

• 

Display 

r l Print Aut.,..,,.Uc £w,luaH<m 

n Block., ,....,. (va!uati= t [J] 
t:-<l Aulo=Hc Balch R""ult 

n MeMUr<>r>MtS ...,,. Block• [§] 

BE;TR 

C-14 
Cd-1011 
P>'l-147 
n-.204 
Bi-218 

" ~. "" " a. "" ,, 0, """' 
,, 0, ""' 
"a. "" 

Rl>l>l :S•BETA EX2 ILtot• 0 

C -14 
Ct:1-109 r= 
Bi-218 

JJ 0.32 I'll'\ 
JJ 0.40 r11'! 
,. 0,.50..., 
t.lOOll!Mrll'I 
J' 8.80""" 

C.,libr<>lion with t Standru-ol -> 

CaHbration .,,th 2 Stand<!Nls -> 

Ciiilibration o,ilh 4 Stamlar<I,; -> 

CalU:ration with 2 Stanolardi 
!'lease Position l!!<SE, 
Teal ~ 5 tlcal = 5 

0.0000 
s. , 0.0000 s ,0.000e n , 

n""""'w" M,m1m1 F!SCHERSCOPE® MMS® 

Chapter 4: muooucuon 

Comments 

Activate the automatic block re­
sults. 5 Measurements per block is 
the default value and need not be 
changed. 

No additional parameter selections. 
Change to the specification menu for 

the source. 

Select the source in use. 

~ The source type is engraved on the 
packaging. 

Select the aperture ring in use. 

~ The size of the aperture ring ( diameter, 
slot width) is engraved on the aperture 
ring. 

Finish parameter definition and 
change to the calibration function. 

A menu to select the number of stand­

ards appears. 

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

standard set. 
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Chapter 4: lntroducilOn 

S-

Key Selection 

Position Base= 
uncoated copper. 

Q Position the satura­
l tion coating mate-
c rial standard ( =) for 

i 
~ -C 

i 
J 
C 
ffl 
Q. 

measurement. 

i 
c Position the first J standard from the 

ca1ibration standard 
set (any order). 

5 9 --

Display 

SE,Tf9 Tj " jl;, §3 
CalibratiP!'I "'1th 2 Standards 

PllNISa P<>siti<>n Bl'lSE. 

Tccal " 5 fucal = 5 

4013 

Calibrati® wHh 2 Shnd.irds 
Pl"""'" ,.o,;iU<>l'\ "'"t• coalifl9, 
Tc.al = 5 Hc:.a1 "' 5 

0.0000 
X • 0.0000 s •8.8080 n : 0 

A!>Pl 31BETA EX2 N..tot• 0 

SE.TB Tl " ll,63 
c,.libration with 2 Standards 

Pl"as" Position sal. o;oatin9. 
Tc:.al "'5Nc:.al "'5 

2196 
ii• 2205 s • 9.100 

RP!>l 3:ll!EHI EX2 N_lot• 0 

BEIS PM 
Ca!ibr-alion with 3 Standards 

Pluwa l'><lsition St.md,,rd 1, 

Tc:.al "'51-k;al "'S 

0 """n" ~I Stand""'" 1 • ~ 
A,,,-.1 21BETA EX1 IH-totl e■ 

§eTR Tl A 0.63 
Calibration with 2 Standard(;: 

Plea~ PP!'ition Standard 1. 
Teal ~ 5 H<:al " 5 

0.4488 
xn = 0.4681 s :0.0212 n • :i: 

r:w,,-.1 3•BE:TA !D:2 H-tot• 0 

E3 Tl A 

C,,libratior, >1ith 2 StandardS" 
Pleasa P<>Sition Standard I. 

T,;.al " 5 fk,al "' 5 

E:xampie ~ tit:: 1 A 

Comments 

Reposition the Base standard al­
ter each measurement, or reposi­
tion the platen opening (depending 
on the measuring table in use). 

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

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

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

Reposition the standard alter 
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, 59 µm, in this example). 

"'"-
~ Delete erroneous entries with the -

key, 

Operator's Manual F!SCHERSCOPE"' MMS® 
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() 

C' ) 

Example 2 BETA 

~ g 
0 
u. -C 

i 
.0 

'iii 
0 -C 

~ 
.!! 
C. 
C. .. 
C 
m 
C. 
:::, 
I,, 
C 

~ 
"' 

Key Selection 

Position the first 
standard from the 
calibration standard 
set. 

T2 0 --.. 

Display 

Fl Tl,. 0. 

C..lil>rl>tion with 2 St,mdards 
Pl""""' f'OS-iUor1 standard 2, 
Teal ., :S H,;.al = S 

0.0000 
s ,0.&000 r1 , 0 

ILl<>U (I 

Ci>HbN,Uon with 2 Shndllrds 
Pleaoro P<>siticm Standard 2. 
Teal ,. S Ne.al m ::; 

0.9020 
l<r, I 0,9025 S 10,0045 n I 3 

APP! 3=!lETA EX2 ILtotl 0 

T ,. 63 

C..lii>r<>tion "'ith 2 St..-.dards: 
Plea"" ,..,,at ion Sl-""<latrd 2. 

Ra! "5Hi;:.al m::; 

,. 0.63 

~ 1u1. 1~/bf42,ti 
Blkl-lo• 1 ;-;:;, !.02 s : 0.02 

'" 1----------·---····1 

1:s!. ------------------. 
n -' 0 th" ""' 

Appl 31BETA EXZ N..tot< 0 

_ Chapter 4: Introduction 

Comments 

Accept the coating thickness 
value entered - 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 
second standard (coating thickness 

is noted on each standard,, 206 µrn. in 
this example) . 

--""'-
~ Delete erroneous entries with the -

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. 
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Chapter 4: Introduction 

Key Selection 

1 0 --MENU -
'5 
3-• • 0 

~ 
~ 

. 5 
E 
" * Q 

II 

I 

Display 

intout ;or si,,sle readin9 

> no Printout 
) Print sinole readiMs 

Pri,,t bl<>ck N!SYH. 
) Sino!" ~. + bl<>ek """"'H 

intout f'"or sin•l" read;nn 
) r,o Printout 

( ) Print sin~te N!adinl!S 
( ) f>l"int block =sult 

' 

<•) Sin,le t"i!ad. + blo~k result 

'" 1- - -- - ----- --------

!33 - - - - - - - - - - - - - - - - --

" me th " ""' 
Appl 3•BETR !oX2 N..tot• 0 

~ 

::GY::::::::::1 
nm:,; th" 139""' 

Al>,>l :,;,a.:TA EX2 N..toU 13 

Example 2 BET A 

Comments 

Call menu function 10, 'Printer Out­
put', to select the desired output data. 

Select the desired output mode, 
'Single read. + block result' (docu­
menting all single readings and block 
results) . 

Accept the settings, change to the 
measurement mode of application 
number 3, BETA EX2. 

You are now ready to start the meas­
urement process. 

Position the coated copper pieces on 
the platen aperture and start the meas­

urement with the softkey II or with 
the GO key of the measuring table. 

I& We recommend to make reference measurement<:: prior to the actual measurements to prevent measurement errors. 

!I For more details, see Chapter 6. 

~ If a different measurement precision is required, e.g., a better calibration uncertainty (Fca1) than in this exam­

ple, a longer measurement time (T00rm, T cal or Tmea,) or a new number of measurements (Nnom,, Neal or NmeaN) need 

to be calculated. Use menu function 1, 20 or 22 of the MMS®. I For more details, see Chapter 6. 

~ Cancel the measurement by pressing the GO key on the measuring table a second time. 

II& The settings of the menu function 10 apply to all applications. The function settings can be changed at any time, 

Operator's Manual FJSCHERSGOPE® MMS® 
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Example 1 FER1TSCOPE,'l' Chapter 4: Introduction 

"\ 
ij Example 1 FERITSCOPE® 

0 

Measurement of the ferrite content. 

Application: • Numeric display 
• Specification limit monitoring 
• 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 appHcation. Normalization is carried out on a Base standard with 

approx.140 WRC-FN ferrite content. 

IJl For description of the measurement presentation mode "Numeric Display", see Chapter 5, Sec­

tion "Numeric Display". 

Ill For a description of the instrument operation (calling menu functions, etc.), instrument func­

tions, and softkeys, see Chapter 6. 

li]ll Further Infonnation about the measurement of the ferrite contents will you find in Chapter 10. 

Preparation: • A model EGAB 1.3-Fe probe is used for this measurement application. 

• Connect the probe to the MMS®. 

• Switch the MMS® on, .;. key. 

Key Sequence 

0 ENTER --

Display 

FeatYre• 

BlkHo• 1 

8 Set UP !4eb1 AP!>lie<>tion lllllilllll 
l Chanse RPPHe-a,\.101'1 
2 !/\tlete R,-,.1. /wo1SUr.,.,ent O,,.t,i 
3" Co"" A,-,-lie-,iUon 
4 Delete R..,,li<;atior, 
5 Del • .-1lC%Pt Meo,,,;, Data Block 
6 5'1-led Fe'irl._..... 
7 Chane" F'eat......, 
8 Be,,,- ON/OFF 
9 Seled r,..~ 01,.,.la\l l'l<>oo 

A,,-,-1 t•Al'Pt..HO. 1 jlLtotl 0 

Set YP.....,,, a...,licaUor, 

1 APPL.NO. 1 NC.-'HF' ETAJ.3' 

! 
' , 
' ' ' P.o,.,,10t? 

~,-pl HAl'Pt.,HO. 1 tLtoU 0 

On..mfnr',:: Manual F!SCHERSCOPei' MM~ 

Comments 

Measurement application number 1. 

Calls the menu function screen. 

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

Enter the number Oto open the 
menu function 'Set Up New Applica­
tion'. 

A screen with page 1 of all pre­
viously created applications appears. 
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Chapter 4: Introduction Example 1 FERITSCOPE."" 

Key Selection Display Comments , 
• ·---- / 

T2 ENTER ISQSC:DPE"" Enter the number for the new ap· - - (•> NC4/F e-120e,,,. ETA3.3 plication. 
( > FERRlT a- 0,e-/.FN EGA81, 3..FE 
( > Hl"/F" 0- 4,0M Iii! ( ) Hi/HF 0-120 l'l'I 
( > Beta 
( ) Mea;n.1r'1Mnts frOM RS:232 The instrument searches for con-

nected probe models and displays 
f:l,>,.l t•APPL.HO, I fLt<>t• ' them in a list. 

• I SQ$c::oE'E"U 
IJ@f' The probes listed here serve as an exam-

< ) HCINF 0-1200>1" ETA3.3 
<•> FERRIT a- a.w.FH EBABl.:LFE pie only. The actual list depends on the 
( ) HF/I"" 0- 4.e.m "" instrument system and the connected ( } Hi/NF 0-120 ..., ,., 
( > 0 .. ta 
( ) lwa$Ul"'e1"ents hwl RS232 probes. 

m f:l,>pl !•APPL.HO. 1 H-t<>t• ' E 
m ' z I 
"' r'). I C 

Ill 
~Iffe5C'.DPE Confirm the probe selection. " 'C 

$ Enter ""'Plication.....,., ! I C w jm>Pt..ND, A menu page to enter the name of the - Rf>Pl,H-• 

C new application will be displayed. I 
~ l • 

~ 
I 

RPt>l !IAP!'L.HO. 1 H_totl ' I 

"' I 
~ I 
.0 
0 I ~ T2 -C. - _FERITS EGAB1. For our example: FERRITE. -C Er>ter a,>Pll<;;ation .,_ ! 

T2 ◄4 11► 

.!! 
•► 

,.,. 012 Use the arrow keys (-, -· -• I - .... 3456789 
..;.) of the keypad to move the high-m - - ...... 1,H&r, .. , IF?Pt..NO. 21 """"' .2 HJJKLMH 

a. """"" light in the alphanumeric character a. • 
\ll,lX','Z-_ .. field to the desired character. Accept 

C ... , UAl'PL,NO. 1 lfLtoo ·• m the character with the softk:ey Ill . a. 
::, F = "" • ~ Use the - key to delete erroneous "' () C &,le" ,.,...i;cation nal'\('! entries or unnecessary characters. )' 

i v. ™ 
/:wF},Hl,rl('): jF~kifijl I ~~ ii "' HlJKl.MH On how to enter names, see also Chap~ 

OPQRSTIJ 
IJWXVZ-- ter 6, page 6-24. 

AP~l l<APPL.HO. 1 jfLtot, 

Open the next menu page to • FEFlnsc;QFEl; E§l3at, 3..f£ 
(C> Mun~rie- di-la-, 
< ) Sl><!CificaHon li11it disPlw make additional selections. 
< ) SPC contN>l chart 

j individual value• 01 
No settings on this page will be 

( l O~tller Control aC-ti'-"' 
changed. 

A..,.1 l<Af'l"L.HO, l w_tot• ' 

() 

Operator's Manual F!SCHERSCOPE® MMS® 
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Example 1 FERITSCOPE® Chapter 4: Introduction 

Key Selection Display Comments " I . 

• =c ,., Open the next menu page to ! [ l linit l'IOl'litorin~ OIVOFF make additional selections. 
lot.Ill" Linit , 0.001 I 
llPnr Li"it : 0.001 I 

" " 
i 

A1>1>l UAPPL.HO. 1 1-Ltotl ' 

I C 

~ 
C 1B 

FEFIJTSCOPE IW@1,3..FE Activate specification limit monitor-
i tl<l Li"'it "onilorins ()1,1,'0FF ing (audible signal for upper and 
Q 0.001 I ~ 

Lower tir,H : lower limit violations). 

* UPP1!1" til'>il • 0.001 

E 
E 
ffl Rr'Pl l<Af'l'L.N!l, 1 

Q. 
IL.tot• • 

0 -C 
. i ENTER 1 

¾ -- FEAl,:SC:OPE E§ffi!!,3-FE Enter the lower specification limit 
0. tXl Li!'tit l'¾mil<>l'in• CitVOFF (1 WRC-FN ferrite content). .. Lo....,.. li!'til : "' C Lll>!>er li!'tit I 0.001 

~ Use the- key to delete erroneous 
ffl 
0. entries. 
::, 
• .. 
C APPi 2:FEAAtTE tLlol• • l! I ,jl ENTER T2 I . -- .. "'" Enter the upper specification limtt 

tXl Linit nonitorlni OWOfF (2 WRC-FN ferrite content). 
Lower linit • 1.001 '"-
Upper li!'lit I iii ~ Use the- key to delete erroneous 

entries. 

AP!>l 2:FERR:ITE fLtoU • 
C 

0 j - Fm I SCOPE: Finish parameter definition and 
['·.:. HorMlizati,,n 

m Ph,•a$e "'1ascl!"<!' n-ti!'tla$ on Bl'lSE ! change to the normalization routine. 

e 
0 0. 00 z -C nF' 0,00 " 0.00 

,g R,o,,l 21 FERRITE fLlol• 

ffl 
.9 
a. 
0. Measure n times on FE:RITSCCJF'E EGABl.:LFE Repeat the measurement until the .. !4<lr,.,.l izalion 

C the Base standard Please .,..,,sw,e n-H1'es "" BJ:1$£ ! reading changes only slightly or not 
ffl with an approx. at all. 0. 
::, 140 FN ferrite con- 156 • .. 
~ tent. l"ll' , 158',8 " 2.97 n I 10 

m APP l 2• FERRITE H~lotl ' en 

Omm,tor's Manual F!SCHERSCOPea' MMS® Page 4·71 
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Chapter 4: Introduction 

Key Selection Display 

F"'ature• 
BlkHo• 

Featur&• 

SlkNP• ' n, 1.2:~ .. ,..,, 
" ' ' 

n = 0 

IL.tot: 0 

••• 1.2 FH 
" "' 5 1.2 FH 
n " '> l.2 FM 
" " 7 1.2 FH .. ' '" 

1. 2 
R,,,,.1 2lFERRlT£ !Ltotl ' 

Example 1 FERITSCOPE® 

Comments 

Finish normalization and change to 
the measurement mode of the newly 
created application number 2, FER­
RITE. 

You are now ready to start the meas­
urement process. 

~ To verify nonnalization we recommend to perform a reference measurement. 

p,.,,,. A-7? Ornirator's Manual FJSCHERSCOPE® MMS® 
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Examp!a 1 SIGMASCOP~ Chapter 4: Introduction 

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: • Numeric display 
• 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 perlormed 
on the copper standard (Cu conductivity standard, included with the probe shipment). 

I]] For a description of the measurement presentation mode "Numeric Display''. see Chapter 5, Sec­
tion "Numeric Display". 

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

i]I Further Infonnation about the measurement of the electrical conductivity on non-ferrous metals 
will you find in Chapter 9. 

Preparation: • The electrical conductivity probe ESlA is used for this measurement application. 
e Connect the probe to the MMS® (SIGMASCOPE® probe socket). 

C 
0 
"i 
i 
0. 
<( 

C m 
0. 
::, 
' 0) 
C 
E 
~ 

• Switch the MMS® on, .. key. 

Key Sequence 

a 

Display 

F'EF\ITASCOP'E:'"' EOOSl l 
n, is.01.13/,6 u,e;;,i6 

fo,atur-e• 

BlkHo• I 

Ile" /l"1'"licatior, 
APPli,,..ticn 

" 41,.,-1. tt.a__..r.t l>ata 
AF1'"li=tion 

., R,,,,lication 
Acewl t!o,ai,;. O.,t,, Bloc.I< 
l FMl....,. 

Ooer:ator's Manual F!SCHERSCOP~ MMS® 

Comments 

Measurement mode of application 
number 1. 

Calls the menu function screen. 

A list with all menu functions is dis­
played covering several pages. 
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Chapter 4: Introduction Example 1 S!GMASCOPE$ 

Key Selection Display Comments () 

0 ENTER ., Enter the number Oto open the -- $el I.If' r,e., .,,.,,.,lfo.ot iori 
1 APF'!..WO. I NF✓Fe EOOE!l.3 menu function 'Set Up New Applica-
' , tion'. 
' ' ' ' ' A screen with page 1 of all pre-page ' " ' A?Pl HAPl'l.WO. l ILtoU viously created applications appears. 

T2 ENTER P~R '" Enter the number for the new ap--- <•> NF.tfe i.1-2000µ"' EGAB1.3 plication. < > Beta 
< > SIGtlA 1-110 4 ESIA 
( > M<!a~oc fr<m RS:.:32 

The instrument searches for con- I 

m nected probe models and displays 
I 

E I 
~ APPi IIAf'PL.JID. 1 t'Lt<ltl ' them in a list. () z 
"' 11W The probes listed here serve as exam-
·E pies only. The actual list depends on s 
C the instrument setup and the connected 
w probes. 
' C 

~ •• F>E:FlmF"!SC:OF'E.'.® Select the probe model (SIGMA ... 
;i ( ) HF.If~ e-2000,,,,, ES!A). I ( > S..h 

f 
<•> SIGMA 1-110 % "" (,· 
< > !'1e-a""""Mms fr-<>r, RS:232 I 

' .. 
' C 

! 
APPi HAPPLHO. I H_t,,,tl 

I 

I a. 
C. 

" e SIG¥Df:lSC:DF'E Confirm the selected probe model C 
~ Ent.,... "l'Plicatior, n....., ! (ES!A). C. ,.,. 012 
:::, 3451>789 • A,>,,1.Na .... , l!!PPL.HO. 21 A~ 

"' ~I 11H 

I '. ~ _,,_ __ A menu page to enter the name of the 
new application will be displayed. 

.. 
e ',, 

en 
AM>l Jtm>PL.fW. 1 lw...t<lt• 

T2 ◄4 S1GffiASCOF'E For our example: EXl CONDUC. -- Em.,,- .,,,,.t;(;..'O\iQl1 iv,1"\tl ! 
,.2. ◄4 6► 

S► .A8 
, .-. e12 Use the arrow keys (-, -• -. 
3456-789 

-) of the keypad to move the high--- Ri>PI.~-• jml. NO. z! Ase~, 
HIJ MH 

"'"""" light in the alphanumeric character 

II 
\!WXl'Z--

A~P l !I APP!.• t-Kl. I H_tot• ' 
field to the desired character. Accept 

the character with the softkey Ill . 

() 

Ooerator's Manual F!SCHEASCOPE® MMs@ 
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Example 1 S!GMASCOPE® Chapter 4: lrrtroductlon 

.···)· 
\ __ Key Selection Display Comments 

'" ~ Use the- key to delete erroneous 
Enter ap,>llcatioo na""' ! 

"'· 912 entries or unnecessary characters. 

m ' 
3456700 

I 
APPl,flaiset !EXl coNl>i,11 ~ I E HI KI.Mf.l On how to enter names, see also Chap-

• Of'Q!l:STIJ 

z OWXY2-- ter 6, page 6-24. .,, 
C A""l !=APPL.HO. 1 jtLtotl 

I ·c 
J!l 

I C 

• Use the 1111 softkey to open 5 addi-w 

i -C tional menu pages to enter/select pa-

I rameters. 
1. 

! 
la_ 
a. 

" - BG '" No additional parameter selections. 
C 

1 . 

• Select ,.e,w,,,,,_.,t ' i 
a. <C> withovt te ..... corre"U"" I 

() 
:, ( ) with tew. "~ti= 
• .,, I 
C I . 
~ l .• ., A,,r,l 2lEX1 Cm-mtlC !Ltot• ' 

1 -· 
I 

I - 9 = Change to the normalization rou-
C tine. 

I 
l 

tlomali:z:ation I 
!,lith the f>robe in air, ' .. l'l"'<'>ff Softkes, '6IT Xs' 

I § 
0 APr,l 2•EK1 COHCIUC !Lto-U ' z -C 
0 

Hold probe in air The countrate for probe in air will be 
" • .E and lithe soft- confirmed. 
ii 
C. 

" key . 
C i'il~E ESHI Save the new application and nor-• • 18.01.19% 11119>31 

(_1 a. FeatUN>• malization. Change to the measure-:, 
/ • .,, Slkf.lo> ment mode of the new application 

C ,. ' l! ,- ' 
,. number 2, EX! CONDUC. 

• .. ., " ' 
APPi 2•El!l CONDUC lfU.ot• 

~ 

~ 
~fITli=.sc::°'lf.01.19% 111~l@ You are now ready to start the meas-

C 

! 
F<>ature• 00' 39.2 % urement process. • !! 

""' 4 39.1 l:; 
Slkf.lo• ' 00' 39,2 >: 

""' 6 39.1 % 

= "·' 39,16 fl"'? ,. 
0 

.. 0,03 

39. • "' ' 2 • :; - A1>1>l 2•E>tl ccmouc M..toU 7 

~ We recommend to make reference measurements prior to the actual measurements to prevent measurement errors. 

0 
I] For more detail see Chapter 6, page 6-34. 
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Chapter 4: Introduction Example 2 SIGMASCOPE<l> 

Example 2 SIGMASCOPE® 

Measurement of the electrical conductivity on non-ferrous metals with temperature compensation. 

Application: • Numeric display 
• 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). 

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

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

[I Further Information about the measurement of the electrical conductivity on non-ferrous metals 
will you find in Chapter 9. 

Preparation: • The electrical conductivity probe ESIA is used for this measurement application. 
e Connect the probe to the MMS® (SIGMASCOPE® probe socket). 

• Switch the MMS® on, - key. 

Key Selection 

i 
la_ 
C. 

"" (ij 
g- -MENU 
b, 

I 

Display 

F.,.,,t......,, 0.' :l9.2 r. 
o•< :l9,1 r. 

BlkHo> ' 0., 39,2 r. 
0.' 39,1 % 

"· ' :l9.1& n"' 7 ' ., 0.03 

39. 2 "' ' 

0 Set U!>"""" APPlicatior, 
l Chari..e- Ri>Pllcatton 
2 Delete RPPl. MeasureAent Data 
3 eo,,-,i ilPf>lif..'ltiOll 
4 l><!-lete ~licatiOll 
5 Del./11«..,,.t Meas, !>ah !ll=k 
6 Seleot Feat ..... 

~ ~~r,i~""" 
9 Select Fr= l>is,,l"" Mod<> 

AP.-1 2•EX1 CONDUC ff_toto 7 

Comments 

Measurement mode of application 
number 1. 

Calls the menu function screen. 

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

C) 

0 
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Example 2 SIGMASCOPE® 

() Key Selection 

0 ENTER --
3 ENTER --., 

~ 

E m z 
() .. 

.!§ 
s 
C 
UI -C 

i 
~ ., 
I 1111 
0. -C 
0 

i 
a 
"-
<( 
C 
m 
"-:, 
I,, 
C = ~ 
fl) 

() 

Display 

.5Jt?IDR$COPE 
S..t UP ~ aPPlicatior, 

1 Af'PL.IID. 1 Nf"rf'e EGABl.3 
Z El<t COfIDUC $l8MA ES1A 

' ' ' ' l 
Pase 1 of' 7 

RP>Pl ZH<Kl C0ttDUC N..tot• 

>ll'Pl z:EXl CONO\JC tLt0t1 

SJGmFlsc;ppE 

Chapter 4: Introduction 

Comments 

Enter the number Oto 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 instrument searches for con­
nected probe models and displays 
them in a list. 
~ The probes listed here serve as exam­

ples only. The actual list depends on 
the instrument setup and the connected 
probes. 

Select the probe model (SIGMA ... 
ES!A). 

Confirm the selected probe model 
(ES!A). 

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

For our example: EX2 CONDUC. 
T2 ~ 6► 

use the arrow keys (-, -• -• 
1al1I) of the keypad to move the high­
light in the alphanumeric character 
field to the desired character. Accept 

the character with the softkey II . 

Page 4-77 
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Chapter 4: !ntroductlon 

Key Selection 

Ia iii 
a. 

i 

Hold probe in air 
and press the soft-

key llil. 

Pace 4-78 

Display 

Appl.Ma,., .. = IEX2 CONOj.l 

AM>l 2<EXI COHDUC /Llot: 

SIG.illJl'::'lg;:g::;oPg ES!.A 

S:1>lect "1<N>$l.!r'!>•><>nt 

(•> ..,ithoot ta ..... c;or'>"<i!Ctior, 
( ) with to.,.,... c.orr,,ct ion 

SIGmffiCDF>Et 

S:9lm:t ,.easura"190t 

( > i,itho...t h,.,,., ..or.....,uon 
(CJ) with te,.,.. corre<-t ion 

SIGITASCOF'E 

NorMliution 

With the l'r<>l>e in alr, 
Pre$S Soft_k"" 'GET )(s' 

SIGl'TlRSCOPE: £SIA 
FU 18.01.1996 12102=49 

Fe-atw-e-: tw-r .. nt TeMP.z 20.0 
BlkNo= I Te.,,..Co,,N'.« m 0,0(H0 

,. (CUr.h""') " 
ci.• n " 0 % .. 
"' 

S!GmF\SCDPE ESIA 

e,,t.,,. t ...... ..,.a1.ur" and 
t"MPeratur" GQii!f/'-ici,.r,t for the 
current i!ll'Pllcatior,. 

Sensor te,,iperatur .. : 2:S.9 C 

Example 2 S!GMASCOPE® 

Comments 

OE. 
l@r' Use the - key to delete erroneous 

entries or unnecessary characters. 

I On how to enter names, see also Chap­
ter 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 its pa­
rameters and normalization. Change 
to the measurement mode of the new 
application number 3, EX2 CON­
DUC. 

Open a menu page to enter the 
temperature and the temperature 
coefficient (a) of the material to be 
measured for Deg. Celsius (°F are 
also possible, see page 6-61). 

Ooerator's Manual F!SCHERSCOPE® MMS® 
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Example 2 S!GMASCOPE® 

Key Selection 

T2 3 --. T2 --

i 
! f ENTER • --i 0 0 --1 7 --7 T2 --
II 

Display 

S!GIDRSCQE'E 
Enter t...,PeratUN> and 
te,.,.er...t<.<,.... co,.N'iGient for the 
curr.....t """lic1•U<>n. 

SeMOI" hMP<>ratu, .. : 23.2 C 

CUN-<mt lel'IP. I ~ C 

TenP. coeffif:,ient ( 0.0040001 UC 

R!>Pl 31EX2 COHD\IC It.tot< 0 

SIGfQRSCDF'E ES1A 
Enter te,.,..,rature mcl 
t....,,...,-.,1;,.,..., <><><lf"ficient r.,... u,., 
ow-rent ,,.,,.Jic!>t!Ol'I, 

S,.,.,so, te..,erat\Jl'e, 23.4 C 

Cur-r<1nt l""'"· i ! 23,ZI C 

Tel'>!'. coefficient \ 0,801772! UC 

AP,.l 3:EXZ COHDUC jH_tot• 0 

SIGmFISc::DF'E'. ES1A 
Ftl 18,01.19% 13:45044 

Feat1<r<1' C1<r-rent T,m,..~ 
BlkHo• I Ter,p,Co..tf,«" 0.0(H8 

e (Cur.tel'\F') "' 

""' 0 

e(20C> 
APPl 3:EX2 C0NDUC fLtet: 8 

Ctrrent n,,w.~ 23.2 
BlkN<>• ! r-.coeff.«"' 0".8010 

<f (C<,r,t@MP) " 29,0 
"'·' 29,13 1'>"8 l:: 
s = 8.01 

"' ' 29. 1 

Chapter 4: lntroduotlon 

Comments 

Enter the temperature of the speci­
men. 

Mea<Jure the temperature with a sur­
face thermometer and enter the read­
ing. 
~ Option: 

Connect a surface temperature probe to 
the :MMS® (MULTIFUNC'DON 
socket) and measme the surface tem­
perature of th.e specimen ("Sensor tem­
perature"). Confirm the "Sensor tem­
perature" as the specimen temperature 

("Current temp.") with the softkey Ill. 

Enter the temperature coefficient 
of the material to be measured. 

Can usually be looked up in tables or 
handbooks, 

Confirm the entries and change to 
the measurement mode. 

Now, the influence of the tempera­
ture will be compensated for during 
the measurement. 

~ The softkey. opens a window to 
enter the current temperature and the 
temperature coefficient of the specimen. 

You are now ready to start the meas­
urement process. 

~ We recommend to make reference measurements prior to the actual measurements to prevent measurement errors. 
II For more detail see Chapter 6, page 6-34. 

Ooerator's Manual FISCHERSCOPe' MMSl' Page 4-79 
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Example Simple Operating Mode Chapter 4: Introduction 

"T 

(_J Example Simple Operating Mode 

SwitcWng from standard to simple operating mode. 
The following operating mode switch is done in the measurement application of example 3 PER­
MASCOPE® (I Page 4-17). 

To make the switch, the standard measurement mode screen must be shown on the display. Call 
menu function 34 (from the Supervisor Menu). Change the operating mode to 'Simple Measure­
ment Mode'. 

"'"" ll@r In this simple operating mode, all menu functions called with the - key are block al Functions that can be 
called directly from the keypad are, however, available. 

I]] Further Information about the Simple Operating Mode will you find in Chapter 5, page 5-19. 

Q Measurement application and set up as in example 3 PERMASCOPE®. 

CD 
C 

l 
0 

t 

Key Sequence 

E 
iii 
,9 
m ...-2 9 
.5-­g 
J! 
0 

ENTER -

Display 

9.0 
APPl Z<OK HO. 1 ILloU ZZ 

e ~ llP Ne" tWf>licatior, 
I Cllart!>E' APP l ica.tion 
Z l><,lel.,. An•l. tl<>i1$1Aral'lerot Da.la 
3 eo,,,, A,...lica.tion 
4 D<!lete APl"lica.lion 
5 l>el.~<N't Meas. Data Block 
& Seler;t Featu""" 
7 Chan,... F<>atu,..,. 
8 a.-> OWOFF 
ti Se-1..,;t Free DiSf'lall ~od.,. 

AFPI Z•OK NO. 1 ILtot: ZZ 

~~F'El"' 81.3 

Ent&r Su~er-'liso..-!'M""1<>r<:I ;m<:1 
rr.,ss Elffl'!R lo ccnflr~. 

A!>Pl 2!0K HO. ' IN-tot: 221■ 

Ooe.rator's Manual FISCHEASCOPe" MMS® 

Comments 

Measurement mode screen of the ap­
plication. 

Calls the menu function screen. 

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

Enter the number 29 to access the 
Supervisor Menu. 

Page 4-81 



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

Chapter 4: Introduction 

Key Sequence 

1 5 --9 ENTER --
3 ◄4 --

Display 

30 Printer n 
31 S&rbl hw•atlon 
32 As,;i,,n 
33' S<><:, AP1>li,:.;,tion 
34- SIMPLE mid" 
35 i¾t01So1t <. h-OFF 
~~ Lift-off-com>ensation 

" 3S' Servi<C<!--rlenu 

Selei:>t 
sirn>l" <-> norl'l<ll eiode 

(C> Norf'>al .....,suNment eiot!e­
( ) Si!'iPle .....,sure...,nt Mcie 

L J ~}Al~ ~~-nts with 

Seh<-t 
sinrfo <-> no......al Mod" 

{ ) H""""'l "1~BSUN>""'nl Mode> 
(e) Sitll>le ~e...,nt "°"" 
t l ~i~~ ~~ems "'ith 

' 
APPi 2•1>K HO. 1 tLtoH 

Example Simple Operating Mode 

Comments 

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. 

Operator's Manual FISCHERSCOPE® MMS® 
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Example Simple Operating Mode Chapter 4: Introduction 

Changing from Simple Operating Mode to Standard Operating Mode 

Key Sequence 

9 ENTER ~--1 

Display 

PERmF!SCOPE"" EGfl81.3 
Ft• 1a.e1.t996 14,1Gns 

NI 2 

m • 

Enler zw,,,,....,1sor--f>a,;.,..,,,rd a,,cl 
Pre= ENTEi'! to conf'irM. 

llf>1>1 2•DK NO. l ]N...lot• 28 

m 
Select 
sinPle <-> nor"""l r,<><:le 

( ) rrol"rlal ""=vr""""" r><><l<I 
<•) s,:r,,~le Me=vrl!!l'>lm\ "<Xie 

r l ~Jlfl~ ~~~"ents "'ith 

Se-Ject 
si,,.,le <-> n01"1"tal r,ode-

(Q) NorMl """"~re'lent 110de 
< ) s;,.,..le """marenent "ode 

[ J D<>loke """"~~" "ith 
'FIKAL RES' 

Bl.3 

~'"' ESAB!.3 
ru 1a.e1.19u 14,25,2~ 

FeatvrH n " 1l 9.0"" 
n " 12 9.1 "" 

BlkNoo ' n " 13 9.0 1Jr> 
n " l 9, I " 

.,:;: '.1.14 ' . , "' .. '·"' 9. 2 "' ' 
APPi z,I),; HO, ' jl-Ltot• 

Comments 

Simple Operating Mode. 

Open the Supervisor Menu. 

Enter the supervisor code number 
159. 

The menu function 'Simple/Standard 
Mode' wilJ appear. 

Select 'Standard Measurement 
Mode'. 

Confirm the selection. 

The instrument is now returned to the 
standard operating mode. The meas­
urement mode of the current applica­
tion will be disp1ayed. 

~ Switching to Simple Operating Mode is is possible for all applications, such as coating thickness, ferrite con~ 

tent, and el. conductivity measurement! 

Onemtor's Manual FISCHERSCOPE® MMS® Page 4-83 
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MMs® Functional Overvlew Chapter 5: Operation Basics 

5 Operation Basics 

5.1 MMS® Functional Overview 

I 
Action Description 

Measure c'!f2.11.t':I~ 11~2i Measuring can start 
l . 

I 
j 

' 

~! 
Featw,., n = 4 66,6 .... immediately after switching the 

Coating ""' " • ' 66, 1 "" 
Blktl,;,1 1 n ,,_ 6 66,2 "" instrument ON. Statistical 

thickness, " • ' 66.5 ..r, 

I "'' 66.47 n = 8 ~ 

fenite content : ; '·': 66. 4 Evaluation can be performed in 

el. conduc-
A?f>l 1'NLl"1. DlSPL IN-tot, 8, 

the measuring mode. 

I IMllt-jii •ivity 
' I ' I Statistical Normalization or calibration of the 

n Evaluation measurement application should 

'--,. be performed in advance. 

Applications ® Application memory I S..Iec;t aPPlicaUcn 
NC/HF ETm,3 A maximum of 50 application 
HF-'Fe- EG!'!Bi,3 I 
HF-'F"' EGf:'181.3 memories is available to store the HF;>F"' EGAB1.3 I • t,IF'IP1> EGABt.3 

calibration and measurement para-
Calling 

SI(ll<!A ESlA 
HF;>Fe- E:$01 

' ,,,_ "" meters, as well as the measurement i 
APPL ' data of the various applications. The 

desired application is called through ' 
menu selection. 

Menu functions j<:;;C'.iSCOP!;; <l\) ETJUC,~ Menu functions 
1e Ou l'1A To Print..,. Use the menu functions to define 
' ' ' - ~~- Ill ' Ar>,,,lic;alion measurement parameters and 
' ' tkaUon 

instrument configurations, and to ' Neas;;u~t ~ata 

' c:u~~ 
MENU ' edit applications. 

' as. !>ah l!l,x;I,; 

0 s?hw tk>dt I See Chapter 6 for a description of the ' 
menu functions. 

Normalization ~CJF>Ji;W IITfil, '111111 Normalization 
HoN'lalbrati<m 

Ple.ase ""a""~" n-u.,.,.,. or, 0A5E ! Adjusting the probe characteristic to 
ZERO the instrument and application, - 0.00 equivalent to a "Zero" correction. A 

tt\l 0.00 s , '·"' " ' normalization is obligatory when an 
Af"'l HN!Jl'I, D!SPL IN..tot1 application is defined. 

Calibration lla!dSLOPl=_<~> ETP.3, , - Calibration 
Corr«.tiw calibration 

J>lea"" ,.,,.;,su1-,. "--ti""" on 8ASE ! - Adjusting the probe characteristic to 
CAL the attributes of the specimen using - 0. 00 - one or more calibration standard(s) 

m, 0.00 s • e.00 " ' • Ill 
(geometry, material, etc.) 

Af>l"l t:trul'l, DlSl"L H-lol< ' n 
\cj I 

I 
Ooerator's Manual FISCHERSCOPe@ MMS"' Page 5-"1 i 
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Chapter 5: Operation Basics 

Application 

Probe 

Measurement types 
see pages 5,,,11 and 

5-19 

I Two Operating Modes j 

Storage Capacity 

Statistical 
Evaluation 

MMS® Functional Overview 

An application is characterized by the probe type (test method, serial 
number), by the coating/substrate material combination, and by the 
geometric configuration, magnetic penneability. 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 (ill see Chapter 2). The type of measurement 
(ill see Section "Measurement Data Presentation" and "Simple Operat­
ing Mode") and the corresponding parameters can be defined for each 
application (menu function O or 1). A nonnalization or a calibration 
must be performed for the application when a new application is de­
fined. 

~ Perform the normalization or calibration carefully~ it determines the ac~ 
curacy of the subsequent measurements. ~ Please remember, measure­
ments can never be more accurate than the normalization or calibration! 

Depending on the application, operation of the MMS® can be limited 
to a simple operating mode. Set-up operations in menu functions, 
such as defining an application, .etc. 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. Ill See 
Chapter 4 (ExampJes) 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 maximum of 
20,000 measurements 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 menu function 16 'Instrument 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 RI). The statistical evaluation is performed 
separately for each application. Within an application, the evaluation 
can be perfonned 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. 

Operator's Manual f!SCHERSGOPE'"' MMS® 
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MMs® Functional Overview Chapter 5: Operation Basics i 

Display Messages 

W In previously defined applications, mea<,urements must always be performed 
with the same probe that was used to open the application. If this probe is Wrong 
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. II See Chapter 6, Section "32 Assign New Probe", 

I page6-91. 

I ~ If another probe type (other test method) is connfX.,ied to the instrument, the 

I 
message "Missing" will flash in the upper right corner of the display, instead of Missing [

' 

the probe type. Measurement, normalization, and calibration are not possible. •, 

~ If two probes of the same type (same test method) are connected to the PER- ! 

I 
MASCO PE probe sockets, the message "equal" will flash in the upper right I 

comer of the display, instead of the probe type. Measurement, normalization, equal I 
and calibration are not possible. ' I 

~ A measurement with the wrong probe type is not possible. 
I 

I I 
I I 

I 0 
I 
Ii '.,' 

I 
I 

' I 

I 
I .. I 

'·• 

! , 
Acoustic Signals I 

I Acoustic Signals i 

I • For measurement accept: one short acoustic signal, unless the I 
I acoustic signal in menu function 8 is activated. I 

I 
• For measurement violating the upper or the lower specification I 

. .. · 

limit: one short acoustic signal. ,,,,-
I 

• Outlier: two short acoustic signal, unless the outlier control is acti-
vated (menu function O or I). 

C) • Outlier and violating the upper specification limit: only one 
short acoustic signal (outlier signal in this case the low limit outlier 
signal will be suppressed). 

• Automatic block result: one long acoustic signal (not for SPC 
Chart). A long acoustic signal will sound after each automaticaIJy 
created block. 

~ According to the combination of activated menu functions, the acoustic signals 
sound immediately one after another. 
Example: 
If 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. 

I' >' 

Cl L ,,, 
I 
I 
I 

i 
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Chapter 5: Operation Basics MMS Functlonal Overview 

Figure 5_1: Operating Principle of the MMS® I ) 
, 
• 
! 
1 
' ;J 

••• I I • ••• 

' Ii¾ i 

' • I 

I 'ii ! 
ji ... l1 l ! • •1' • , m i i . 

'- I .. • l 6~ • •• • 
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Handling of a Probe 

5.2 Handling of a Probe 
iJ] Instructions to connect probes, printers, etc. can be found in Chap­

ter 3 Start-Up. 

~ Change probes only when the instrument is switched OFF. 

IJ.§W In previously defined applications, me.amrements must always be performed 

with the probe that was used to define the application. I See also Chapter 6, Section 

"32 Assign New Probe, page 6-91. 

~ Do not bend the probe connector cable! - It may lead to a line 

break. R C:: 50 mm, see the following figure. 

R R 

Probe connector Probe 

• Always place the probe gently onto the specimen, and perpendicu-

lar to the sutface. 

• A void impacting the probe. 

• Do not scratch the sutface. 

• Do not let the probe float above the sutface. Doing so leads to erro­

neous measurements. 

• As soon as the probe is lifted off the specimen (min. 50 mm (l.9")), 

the instrument is ready for the next measurement. 

Two-pole Probes , 
each measurement placement on 

• Rotate two-pole probes by 90° ! 
(horizontal to the sutface) for 

the specimen, to counter possi- Probe­

ble directional effects of the sub-~ poles 

strate. ~ 
• Check that both poles are in 

contact with the surface. 

• If the probe is not spring-loaded, uniform contact pressure must be 

applied. 

• For cylindrical specimens, place the probe parallel to the longitudi­

nal axis. 

Chapter 5: Operation Basics 

Probe Connection 

!lJ 
Observe when 
measuring with 

probes! 

!lJ 
Additional tor 

Two Pole Probes! 
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El 
Additional for 

ESLOBA Probe! 

Centering Device 

'1 
right wrong 

El 
Observe when meas~ 

uring with 
Bela Probes! 

Handling of a Probe 

Probe ESLOBA 

• Hold the probe straight and perpendicular to the board while insert­
ing and withdrawing the probe into and from plated through holes. 

~ Be careful when handling measurement probe ESL08A - not using proper 
caution may result in damage to the probe tip. 

~ The centering device aids in safe insertion of the probe tip into the plated 
through hole and at the same time protect,; the probe tip from mechanical dam­
age. The centering device attaches to the probe. 

~ Please do not use force if the probe tip binds due to tilting while removing the 
probe from the plated through hole. Carefully push the probe back into the 
hole and try again to remove it straight. 

~ Using force when inserting or removing the probe may destroy the probe. Fis­
cher cannot accept warranty claims for damage due to improper handling. 

~ Do not try to straighten bent probe tips. Doing so inevitably will break off the 
probe tip. Instead, if mechanically feasible, continue to measure with the bent 
probe tip. This does not influence the measurement accuracy. 

Beta Probes 

• Please see the instructions 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 to 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. 

C) 
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Measurement Preparation 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. 

[I See Chapter 6, Section "Description of the Menu Functions" for 

more information about the individual menu functions. 

General Settings 

In general, these settings are defined only once during initial start.:.up 

of the instmmenL 

Menu Function Description Default Setting 

General 
Settings 

Depending on country of delivery 

8 Beep ON/OFF 
Switch audible signal for audible signa1 ON 

measurement capture ON/OFF 

10 Output to Ponter 
Type of measurement data print single readings 

output to printer 

13 Output 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 Set Date(Time and time, 
set the current date and time current date/time 

Set the units of measurement coating thickness: Inch Units 

12 Select Units 
el. conductivity: % IACS 
temperature: Fahrenheit 
ferrite content: WRC-FN 

17 Adjust Adjust display brightness aud no fixed settings 

Brightness contrast 

19 Display Display resolution 0.99 / 9.9 / 99.9 / 999 / 9999 

Resolution 

29 Supeivisor Menu 

+ 
Define printer type 9-pin dot matrix printer 

30 Printer Selection 

f1n»r»fnr'i:i Manual FISCHERSCDPE3' MMS"' Page 5-7 
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Settings before/ 
during Application 

Definition 

Menu Function 

18 Disp. Mode/ 
Meas. Trigger 

0 Set Up 
Application 

15 Enter Density 
(only for BETA) 

Probe Connection 

Paoe 5-8 

Measurement Preparation 

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. 

Description Default Setting 

Defme the measurement data Measurement display: th 
display type and capture mode Measurement capture: probe sig. 

+ ext. start (not applicable for 
BETA) 

Define display mode, numeric display 
Tmeas (only BETA) 5 
Measurement data display 
after i measurements, " i 
individual value: 11 1 
Outlier control, not active 
Limit monitoring, not active, upper/lower limits 

depending on range of probe 
Print automatic evaluation, not active 
n blocks per evaluation, 1 
Automatic batch result, not active 
n measurements per block, 5 
Offset (not for BETA), 0.00 
Print form selection, standard report for block result 

and final result 
Application name Appl. No. X 

Correction the density 
variations of the coating 1 
material 

~ In menu 1.8, setting measurement display mode (menu page I) affects the ac-
tive application only while setting measurement trigger mode (menu page 2) is 
an instrument global setting and affects all applications. 

~ BETA: Menu 15 can be called only when there are no measurement data in the 
application (empty application). 

Operator's Manual FlSCHERSCOPE® MMS"' 
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Measurement Preparation 

Settings that must be defined before making measurements 
A feature can be assigned to each block (measurement series within 
an application). 

Chapter 5: Operation Basics 

Settings Before Mak• 
Ing Measurements 

Menu Function Description Default Setting 

6 Select Assign a feature to a new block no definition 

Feature (measurement series) 

~ Features can be defined from menu function 7 'Edit Feature'. 

5.3.2 Avoiding Measurement Errors 

~ Keep the measurement area free of dirt, oil and grease, 

~ Be careful during calibration/normalization! It determines the accuracy of 
the subsequent measurements. • Measurements can never be more accu• 
rate than the c.alibration/normalization itself! 

~ Check the calibration/normalization by performing a reference measurement. 
A corrective or master calibration must be performed, if the results of the refer­
ence measurement are not within pre-defined specification limits. 

ii For greater detail see Chapter 7. 

~ For the magnetic induction test method, a calibration through the coating can 
be perfonned if an uncoated specimen is not available for the normalization or 
calibration. I For greater detail see Chapter 7. 
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5.3.3 Settings for Copper Plating Thickness Meas- ) 
urements in PC-board Plated Through Holes 

Prior to making measurements in PC-board plated through holes, the 
following parameters must be set 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). 
1iJ1 See Chapter 6, page 6-75 for a description of menu function 20. 
II See also 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 to the corrective cali­
bration. The entry refers to the active application only. The default 
setting is 100 %. 
II See Chapter 6, page 6-79 for a description of menu function 21. 
I 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 ESLOSA, the sensitivity of measurement acquisition can 
be entered in menu function 22 to avoid erroneous measurements. 
This is a factor depending on the through hole diameter and the 
coating thickness to be measured. 
!I See Chapter 6, page 6-82 for a description of menu function 22. 

() 
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Measurement Data Presentation 

5.4 Measurement Data Presentation 

The FISCHERSCOPE® MMS® offers 3 types of measurement data 
presentation: 

• Numeric Display 

• Specification Limit Display 

• SPC Chart 
11W The following Sections describe these types of measurement data presentations 

in greater detail. ii The corresponding examples can be found in Chapter 4, 
Section "Examples". 

The MMS® measurement system offers the ability to limit operation: 

• simple operating mode 
This simple operating mode has its own type measurement data pres­
entation. 

!II 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 mea.,;;ure­
ment using the measuring types PERMASCOPE® and ISOSCOPE®: 

• Difference Measurement 
The difference measurement is designed for a special up to 4~coating 
measurement application. 

II For a more detailed description of the Difference Measurement 
see page 5-21. 

II} A corresponding example can be found in Chapter 4, Example 7. 

Chapter 5: Operation Basics 
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Standard Setting 

Description of the Dis~ 
play 

Ptint>Fi-1? 

Measurement Data Presentation 

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., µm (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 (I see following Sections). 

Description of the Displays (Measurement Mode) 
1 2 3 

ISO E(R) 

Ft:P 22.1 

Feature: n = 4 
16 1/C n = 5 
15 lkNo: 1 n 6 

n 7 
14 66.47 n 8 
13 • 0.26 • 

12 • 8 • 

APPl 

11 10 9 

1 Current feature 

2 measuring type, ISOSCOPE® = 
eddy current test method 

3 Date and Time 

4 Probe model 

5 Softkey functions 

Ill Block result: Closure and 

statistical evaluation of a 

block 

Ill Delete the last open block 

(for BET A: the softkey 
function DEL BLOCK is 

replaced by the START 
function) 

B Change to the evaluation 

menu 

a, B Scroll through the 

single readings 

4 5 

.1995 

66.6 µl'j 

66.1 µl'j 

.2 µl'j 

66.5 µl'j 

µl'j 

• 4 
N_ ot: 8 

8 7 6 

6 Entry box for menu function 
and application numbers 

7 Sum of all single readings (or 
Hmean values"} of an applica~ 
tion 

8 Current measurement 

9 Measurement data of a meas• 
urement series/block 

10 Consecutive numbering of the 
single readings 

11 Number and name of the 
current application 

12 Number of the single readings 
of a block (e.g. of block no. 1) 

13 Standard deviation of the block 
14 Mean value (of a block) 

15 Current block number 
16 Feature of the current block 

C) 
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Measurement Data Presentation 

llW Numeric Display is the default setting of the instrument and need not be se­
lected initially. 

~ The change from numeric display to specification limit display is carried out 
easily using menu function I, 'Change Application'. 

~ When changing measurement data presentation from SPC Chart or Differ­
ence Measurement to Numeric Display, all measurement data of this applica­
tion will be deleted! 

~ A key in the numeric display indicates the end of each block, 

~ For Duplex coating measurements, both coating thicknesses are shown on 
the display. Description: 
th 1: Coating thickness of the paint coating (non-conductive coating, top coat-
ing). , 
th 2: Coating thickness of the zinc coating (NF coating, coating between sub­
strate and paint coating), 

~ For measurement in PC-board plated through holes, the display also shows 
the board thickness (BT) and correction factor (CF). Example: BT: l.5 mm 
(62 mils), CP = 100 %. 

i!1l You will find a description of the Softkeys in Chapter 6. 

111 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. 

[I Various examples can be found in Chapter 4. 

nn<>mtrir',: M:imm! FISCHERSCOPE® MMS® 

Chapter 5; Operation Basics 

!>!lo< J 
ffi!; S3.47 

H (1-,70 

' ··"' ' <,1,0; 

' ' ,..1 s,OO!'l..: 

,. 

Numeric Display for the duplex 
coating measurement 

ESl.860 
~U .!!.IM8 !~<ll<a!l 
F .. w,.., n ~ • t~,4 "" 

n~~ za.~"" 
BJ>•o, ~ n ~ I 2~.~ "" 
"'' :ill. ~ 
~• .,.ezn~~ "" 

H: 100 ~ 20. 5 
r, !.5 

Numeric Display for the meas­
urements in PC-board plated 
through holes 
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Description of the 
Display 

Paoe 5-14 

Measurement Data Presentation 

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 µm. 

Description of the Display (Measurement Mode) 
1 2 3 4 5 6 7 8 9 

Am F'E<R> 
1. 07. 998 

10th : 151.1 s : 0.223 

16 -H,50. 5 ~---+--------------~ 
n - 5 

15 14 13 

1 Current feature 

2 Current block number 

3 measuring type, 
PERMASCOPE® = magnetic in­
duction test method 

4 Mean value (of a block} 

5 Date 

6 Standard deviatlOn of the block 

7 Time 

8 Probe model 

9 Softkey functions 

II Block result: Closure and 
statistical evaluation of a 
block 

II Delete the last open block 
(for BETA: the softkey 
function DEL BLOCK is re­
placed by the ST ART 
function) 

th = 151. 1 

N Lot: 50 

12 11 10 

B Change to the evaluation 

menu 

B, • Scroll through the sin­

gle readings 
1 O Entry box for menu function and 

application numbers 
11 Sum of all single readings (or 

"mean values") of an applica­
tion. 

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 limit 

~ Existing measurement series/measurement data of applications in measurement 
data presentations SPC Chart or Difference Measurement are deleted when 
changing to specification limit display. 

Operator's Manual FlSCHERSCOPeu' MMS® 

C) 

() 

0 

l 
I 

I. 

I 
I 

I 
I 
i 

! 



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

() 

0 

() 

Measurement Data Presenta!iofl 

~ Applications with Nume.rlc Display can be changed to Specification Limit 

Display, at any time. 

~ For Duplex coating measurements, both coating thicknesses are shown on 
the display. Description: 
th 1: Coating thickness of the paint coating (non-conductive coating, top coat­

ing). 
th 2: Coating thickness of the zinc coating (NF coating, coating between sub­

strate and paint coating). 

Ii You will find a description of the softkeys in Chapter 6. 

111 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. 

Ii Various 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 (ii See Chapter 3, 

Start-Up). 

f"ln<>r<1tnr'« M,arnml FISCHERSCOPE"I' MMS® 

Chapter 5: Operation ~asics 
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fll>•l 211>1.ll'I...X IU<>\< !l,il 

Specification Limit Display for 
the duplex coating measure­
meot 

Description 
Specification Limit 

Display 
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Description of the Dis• 
play 

PaoeS-16 

Measurement Data Presentation 

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 5 6 7 8 9 

95 

1 i~~ ----~ ----
3 127 __,..J j 4 128 _________ ; ____ _ 

I TTi: 127 4 s: 

5-1!11111 • 

APP 4'SPC 

22 21 20 19 1817 16 

1 Feature of the block 

15 14 13 

placed by the ST ART 
function) 

10 

11 

12 

2 measuring type, 
PERMASCOPE® = magnetic 
induction test method 

3 Block number= Number of ran-

1111 Change to the Evaluation 
menu 

dom samples 

4 Mean value of the random sample 

5 Date 
6 Mean value chart (ffi) 

7 Range (R) or Standard deviation 
{ s) of the random sample 

8 Probe model 

9 Time 

10 Upper control limit 

11 Lower control limit 

12 Upper control limit of the range (R) 
or the standard deviation (s) 

13 Softkey functions 

II Entry/Selection of the SPC 
Parameter 

II Delete last open block (for 
BETA: the softkey func~ 
tion DEL BLOCK is re~ 

a, a Scroll 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 application 

17 Block marking 
18 Mean range (ff) or mean 

standard deviation ($) of all 
random samples (blocks) 

19 Range or standard deviation 
chart 

20 Mean value of all random 
samples (blocks) 

21 Number and name of the 
current application 

22 Measurement data of the 
random samples (of a block) 
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Measurement Data Presentation 

~ You must set SPC Chart Display for an application J!!:im: 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)! 

~ When outlier monitoring is active, an 'Outlier' is marked with a ~1", It .vili not 

enter the statistical evaluation. II See also Chapter Appendix B, page 6-46. 

~ For Duplex coating measurements, both coating thicknesses are displayed on 

two menu pages. Description: 
th 1: Coating thickness of the paint coating (non-conductive coating, top coat­
ing), 
th 2: Coating thickness of the zinc coating (NF coating, coating between sub­
strate and paint coating). 

Use softkeys. and B to switch between the menu pages. 

iJl You will find a description of the softkeys in Chapter 6. 

I 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 and for an overview. 

[I Various 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 on these evaluations. An extensive statistical 
evaluation presented as a list on two menu pages can be opened. 

0 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 
measurement 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, s chart). This parameter arrangement, e.g., mean value of 
the coating thiclmess and the range, show if the process is within pre­
set limits, the control 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). 

Onerator's Manual F!SCHERSCOPE:"' MMs@ 
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Top coating 

NF coating {e.g., Zinc) 

SPC Chart Display for 
the duplex coating meas­
urement 

Description 
SPCChart 
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Prerequisites for Sta­
tistical Process Con­

trol 

) 
~; ~ a; 3 

Normal Distribution 
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Measurement Data Presentation 

Applying the method of statistical process control assumes normal dis­
tribution. For a process, this means: 
- low and equal distribution around the mean value, 
- equal distance of the mean value to 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 Ill. 

Hints for Interpreting the Graphical Display 
A point of the plot that violates the control limits is generally a sign 
that the distribution, and thus the process, has worsened, or that the 
measurement system has changed (e.g., a different operator). 

Range/Standard Deviation Chart 
Continuously 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 system (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 sys­
tem that conceals the actual process quality. In general. 2'3 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 2/ 3 of all points of the plot are close to the range or 
standard deviation limits. 

In general, the control limits are corrected or recalculated, if a system­
atic influence is identified and corrected, or if the process has shifted. 
Then, process control can continue, usually with narrower limits. 

~ The corrected control limits should be saved in a new application. A long-term 
overview of the process may be of interest in the future. As a minimum, the 
process with the 'old' control limits should be printed out and archived. 

IEW From the statistical evaluation menu, it is possible to select the subgroup of in­
terest (e.g., subgroups. 10 to 16) and conduct the respective evaluation for the 
selected subgroup range. This allows for more precise statements about acer­
tain period of the process that can serve to correct systematic influences. 
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S!mple Operating Mode 

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 

p 
Ft: 

1 2 3 4 5 6 

995 

51. 5 
N : 3 

APPl 2:sIMPL OP. N_ ot: 

11 10 

1 Feature of the blocks 

2 measuring type, PERMASCOPE® 
= magnetic induction test 
method 

3 Date 

4 Time 
5 Probe model 

6 Softkey functions 

II Block Result: Closure and 
statistical evaluation of a 

block 

Ill Statistical evaluation of al! 

blocks 

9 8 7 

l!aoelete au measure• 
ment data of the current 

application 

7 Entry box for the appllcation 
numbers 

8 Sum of a!I single readings of 
the application 

9 Currently measured (latest) 
measurement 

10 Number and name of the 
current application 

11 Number of single readings of a 
block 

CW If the simple operating mode is selected, all other applications will automati~ 

cally appear in the simple operating mode as well. 
Exception: Applications with difference measurement cannot be displayed in 

this mode. 

~ For Duplex coating measurements, both coating thicknesses are shown on 

the display. Description: 
Left value: Coating thickness of the paint coating (non-conductive coating, top 

coating). 
Right value: Coating thickness of the zinc coating (NF coating, coaling be­

tween substrate and paint coating). 

I An example on how to switch the simple operating mode ON or 

OFF can be found in Chapter 4. 

Chapter 5; Operation Basics 

Description of the Dis­
play 

S!mp!e Mode !or duplex coating 
measurement 
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Description 
Simple Operating 

Mode 

Keypad 

Simple Operating Mode 

(I'll See Chapter 6, for instructions on how to call menu function 34 
'Simple/Normal Mode', page 6-95. 

Description of the Simple Operating Mode 
Operation of the instrument can be simple. No settings in the menu 
functions, such as defining an application, etc. and defining/changing 
parameters are possible in this so-calJed 'simple operating mode'. 
Measurements can only be made according to the settings of pre­
viously created applications. 

Functions of the keypad are still available in the simple operating 
mode. Only the a 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. 
I See Chapter 6 for a description of menu function 34 'Simple/Nor­
mal Mode', page 6-95. 
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Difference Measurement (specta! MMS® version) 

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 
measurement application that this measurement mode is based on. 

Description of the Display (Measurement Mode) 

1 

p R 
Ft: 

2 3 4 5 

s 

6 7 8 9 10 

9 

Spec.: 
Meth.: 6 

Unit : '"" Offset: 0.00 

Coatin9 1: 
~ 
Coatin9 3: 
Coatin9 4: 

Total • • 

23.5 
50.6 

00 
0 00 

:s= 
s= 

s 

7 .1 s 

APPl 5:DIF .MAS. 

0.05 N= 
0.38 N= 
0.00 N= 
0.00 N= 

0.38 

ot: 

3 
2 
0 
0 

18 17 16 15 14 13 12 11 

1 Current feature 

2 Test Sample number= consecu­
tively numbered specimen 

3 Numbered measurement location 
on the specimen 

4 measuring type, 
PERMASCOPE® = magnetic 
induction test method 

5 Date 

6 Unit of measurement 

7 User-specific Offset (correction 
value) 

B Probe model 

9 Time 

10 Softkey functions 

E Open the box for setting 

the offset value 

II Change to the next sample 

II Change tc the Print menu 

Ill Change to the next meas-

urement location of the 
specimen 

II Change to the next coat­

ing 

11 Entry box for the menu function 
and application numbers 

12 Number of measurements per 
coating and measurement !o-. 
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
dual coating 

16 Thickness mean value per 
coating 

17 Total thickness of all coatings 
measured ( mean value} 

18 Number and name of the cur­
rent application 

Chapter 5: Operation Basics 
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Description 
Difference Measure,, 

ment 

Paoe 5·22 

Coating 4 
Coating 3 

oatlng 2 

Offset 

Difference Measurement (speclal MMS® verskm) 

~ Difference measurement must be set mim: to the first measurement of an 
application! An existing measurement series of an application will be deleted 
when changing the presentation mode (e.g., from Numeric Display to Differ­
ence Measurement)! 

ll@r" An Offset can be entered, even after the measurement. The instrument will 
then correct the measurement data of a!I specimen and measurement locations 
of the application accordingly. 

~ Difference Measurement is only available for the PERMASCOPE® and 
ISOSCOPE® measuring types. 

Description of the Difference Measurement 
A maximum of 4 consecutive coating thicknesses can be measured as 
long as each coating is accessible for making a measurement. This 
means, the paint coatings must be arranged in steps ( as shown in the 
Figure to the side). Each coating of this measurement structure con­
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 1 through 3 minus the total thickness of 
coatings l 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. 

An Offset value (correction value, coating thickness in µm or mils) 
may need to be entered, if the substrate has already been treated and 
covered with a coating. However, this coating thickness must be 
known. 

Ooerator's Manual FISCHERSCOPE® MMS® 
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Short-Form Instruction: Instrument Operation 

6 Instrument Functions 

TI1e functions of the F1SCHERSCOPE® 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 
MENU 

with the - 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 sequences. 

ill Operating instructions for the menu functions are also found in 

Section 6.3. 

Overview Page 

6.1.1 Setting Up an Application . . . . . . . . . . . ' . . . 6-2 

6.1.2 Calling an Application . . . . . . . . . . . . . . . . . 6-6 

6.1.3 Changing an Application (changing parameters later) 6-7 

6.1.4 Copying an Application . 6-8 

6.1.5 Deleting an Application . . . . . . . 6-9 

6.1.6 Calling a Menu Function . . . ' . . 6-12 

6.1.7 Calling the Normalization Function . 6-13 

6.1.8 Calling the Calibration Function 6-14 

6.1.9 Canceling a Menu Function 6-15 

6.1. 10 Quitting a Menu Function .. 6-15 

6.1.11 Finishing a Menu Function . 6-15 

6.1.12 Deleting Measurement Data. 6-15 

6. L 13 Creating a Block . . . . . . . 6-17 

6.1.14 Deleting a Block . . . . . . . 6-18 

6.1. 15 Defining/Changing a Feature 6-19 

6.1.16 Assigning a Feature . . . . . 6-21 

Chapter 6: Instrument 1-unc11ons 

Function Overview 

MENU -

Page6-1 
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Chapter 6: Instrument Functions 

Function Overview 
(continued) 

MENU -

Short-Form Instruction; Instrument Operation Setting up an Appucauon 

6.1.17 Entering Numbers ........ . 

6.1.18 Entering Alphanumeric Characters 
(letters, numbers) . . . . . . . . . . 

6.1.19 Deleting Numbers ........ . 

6.1.20 Deleting Alphanumeric Characters . 

6. 1.21 Selecting Parameters ....... . 

6.1.22 Move Cursor to Menu Page ... . 

6.1.23 Scrolling Through the Menu Pages 

6.1.24 Printing Measurement Data 

6.1.25 Deleting a Print Header .. 

6.1.26 Printing Application Data . 

6.1.27 Printing fustrument Parameters and the Application List 

6. 1.28 Display Messages ... 

6.1.29 Reference Measurement ................ . 

6.1.1 Setting Up an Application 

~ A measurement can only be made in an established application! 

6-24 

6-24 
6-26 

6-26 

6-26 
6-27 

6-27 

6-28 
6-31 

6-31 

6-32 
6-32 

6-34 

~ AU 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. 

~ The name of the application can have a maximum of 10 characters. 

~ Menu functions and Applications can be called from the active normalization 
MENU APPL 

and calibration functions with the - and - keys. 

llF Applications for probes cannot be set up if the probes connected to the PER~ 

MASCO PE® sockets receptables are for !he same type of test method (mag­

netic induction, eddy current, etc.). Disconnect one of the probes to set up an 

application. 
II 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. 

Iii For examples on how to set up an application see Chapter 4, Sec­

tion "Examples". 

Qpera1o,'s Manual F!SCHERSCOPE.'5' MM$1'1' 
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Short-Form Instruction: Instrument Operation Setting Up an Application 

'.. 3 ~ ·It!:',~·"'"" 
:: ';';: .:. 14i' 
""""""-

, .. Me!'lufuriel1on 
no.known 

' 

Enter 
fuocllon no. • 
_, -

Entar 
applloaijon no, 

........ 

~r 

_,, 
Moasuringm<><lo 

""· !unction no. • 
a 

l~-i'ii 
~ 

$aleci\11edesl"'d 

laueruslng Iha 
l<eyjlad ol lhe Unit 

~~=r=~ 

Plaee oorwrat Ille <!&-.lred 

place In !he en\,yf,eld 

"' 

1 

Setting Up an 
Application 

MENU O ENTER ---or 

0 MENU --
D@f A list with all in the 

instrument previously 

created applications 

appears. All numbers 

not used are available 

for new applications. 

ll:@" The probe list con­
tains the coating/sub~ 

strate material combi­

nation (or the coat­
ings for multi-coating 

measurements), the 

measuring range and 

the name of the probe 

model {e.g., NF/Fe 

0-2000 µm 
(0-80 mils) 
EGABl.3). 

fill On how to enter 

the name of an ap­

plication see also 
the Section 'Enter­
ing Alphanumeric 

Characters', Page 
6-24. 
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Chapter 6: Instrument Functions 

PERMASCOPE® 
ISOSCOPE® 

DUALSCOPE® 
SIGMA 

CU-SCOPE 
NICKELSCOPE® 
FERITSCOPE® 
SIGMASCOPE® 

FISCHERSCOPE® 

setting Up an 
Application 
(continued) 

I& Use the GIi softkey 
to scroll through the 

menu pages to en­
terlselect all the re­
quired settings. 

IJ1I See also pages 
6-24to6-27. 

l@r' You can quit parame­
ter entry and switch 

to the normalization 
function from each 
menu page using the 

softkeylil!. 

Iii For a description 
of the parnmeters 
see Appendix B. 

re' We recommend mak­
ing a reference meas­

urement to avoid 
measurement errors. 

18 See Section "Ref­
erence Measure­
ment" on Page 
6-34. 

Short-Form Instruction: Instrument Operation set11ng up an Appm.,.,,,uu,, 

... for coating thickness measurements (excluding Beta), 

... for el. conductivity and ferrite content measurements 

Numeric display 
Speclflcalkrn limn display 

ENTER 

I individual 
value ...... 

EN;R 

Activate cullie 

Difference measurement 

'""' 
I individual 
value ..... 

;a 
ACtivate outlle 

="'· 
"""' 

rement 3x 

ENTE; 

I individual 
value ...... 

'""" 

Automatic switch !nto 
nonna!lzation functkm 

NQfll'lala:atlon routine 
measure n t1mss on 

uncoated spOOITTlen until 
the th-, Phi, xn value 

changes just barely or not 
ata!l. 

Reference 
measurement 

Measu!lng 

. 00 

corrective 
calibration 

A master calibration 

needs to ba pertorrn­
ed, il the measure­
ment data deviate by 
more than 30 % from 
the nominal value. 

Operator's Manual F!SCHERSCOPE® MMS® 
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Short-Form Instruction: Instrument OperatiOn Setting Up an Application 

... for coating thickness measurement with Beta probes 

Ntmierit: display 
Specl~catioo ~mil display Measurement 

,--Enter Tmeas 

..... -lindMdual 

value .. m 

a 
Activate Outlier 

"" , 

-Enternpeas 

---a 
I lndlvld~I 

value - ••• ,.,~ -Activate outlier 
monitoring 

Callbmtlonroutlne 

Callbralion with 1 ( .. .4) standards. 

Place base. place saturation 
coating, place standan!(s) 

Measuring 

CalibratJOn 

A calibration needs to 

bs parlormsd, if the 
measurement data 
deviate by more than 
30 % Jrom the noml-­
nal value. 

Chapter 6: instrument runcuons 

BETA 

Setting Up an 
Application 
(continued) 

~ Use the Ill softkey 
to scroll through the 
menu pages to make 
all the required set­
tings, 

;i] See also pages 
6-24 to 6-27. 

~ You can quit parame­

ter entry and switch 
to the normalization 
function from each 

menu piARsing the 

softkey . 

;i] For a description 
of the parameters 
see Appendix B. 

~ We recommend mak­

ing a reference meru;­

urement to avoid 
measurement errors 

I]] See Section "Ref­
erence Measure­
ment" on Page 
6-34. 
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Chapter 6: Instrument Functions 

Calling an 
Application 

APPL -

Short•Form Instruction: !~strument Operation Calling an Application 

6.1.2 Calling an Application 

~ "Select an Application" can be called from the measurement mode, from all 
APPL 

menu pages of an application, and from all menu functions using the - key. 

Selecting an Application follows the same principle in all measuring 

types. 

yes 

~-~""•' ~ : i! 1: :;; "'"""' '... , .. .,, 
"" , ... ,f'.~:c:f--"'~-,_ . ' ~.,, 
"' . 148 

Measurement 
mode active 

? 

yes 

Application no. 
known 

? 

Enter 
application no, 

0 9 

-···-

• • 
'" ' 

~m.""' ~ : ; ti~ ::: 
u,. ... ,,~•• """ 
ffi> G>1,2c;c:e:~-w•'-c'e•~ . ' "·"' 617 "' . 

Example 
measuring mode 

no 

no 

Application selection 

Enter 
application no. 

0 • -----

Measurement mode 
of the selected application 

Operator's Manual F!SCHERSCOPE® MMS® 
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Short-Form Instruction: Instrument Operation Changing an Application 

6.1.3 Changing an Application 

Parameters of a previously created application can be changed or sup­

plemented at a later date. 

~ If parameters of an application that already bas measurement data stored 

need to be changed or supplemented, we recommend to document 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. 

~ An Application for which parameters are to be changed/supplemented must 

be active, i.e., the measurement mode or another menu of the application must 

be displayed. 

Enter menu 
function no. 1 

ti ~=r~• """'" ,,w,,...,._,. .. _, 
, .......... , •• .,., CD 
' , ""'""' "'"'""' '""'"" 

Change or 
supplement 
the desired 
parameters 

Further 
parameters 
to change 

? 

yes 

yes 

im-· ~:~ ~:!• .,.,.,, '··t . ,.., 
,,, ... ., ":. "' 
:: ··~ 66.4,• 

Example 
measuring mode 

no 

Chapter 6: lnstrumem runc11vi ,., 

Changing an 
Application 

MENU 1 ENTER ---or 

1 MENU --
~ Use the 1\1 softkey 

to scroll through the 
menu pages to make 
all the required set­
tings 

iJ] See also pages 
6-24 to 6-27. 

~ You can quit parame~ 
ter entry and switch 
to the measurement 
mode from any menu 
page using the soft-

key lill. 

IJI For a description 
of the parameters 
see Appendix B. 
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Chapter 6: Instrument Functions 

Copying an 
Application 

MENU 3 ENTER --or 

3 MENU --
W The kind of applica­

tion that is active 
(loaded) is of no con~ 
sequence to the Copy 
procedure. 

!I On how to enter 
the name of an ap­
plication see also 
Section 'Entering 
Alphanumeric 
Characters', Page 
6-24. 

Short-Form lnstructlon: Instrument upera11un '-'UJJY"'~ ""' "Pt-'""""~'' 

6.1.4 Copying an Application 

When copying an application, all parameter settings, the charac­

teristic, and the noqnalization or calibration will be copied. 

Not copied are the measurement data and the name of the application. 

A new name will be assigned. 

Example 
measuring mode 
of the active application 

~ ..... ,.. 
I t'~~ B!'.1 

---'Llill• ""!'. !iii iii,-• 
Enter the no. ·~mi·• 

of application .,:.,_ ,:,. , 

, . 
""" "'' 

..,.,_,,..,,.,,_, 
~~'---'~-~·~-;· ~~ 
Enter the new 

name for the 'fe_:,e,~•~-~-=•"' 
oopy 

;: ·1=~~-~ 
"' 
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ShOrt-Form Instruction: Instrument Operation Deleting an Application 

6.1.5 Deleting an Application 

Use menu function number 4, 'Delete Application' to delete an applica­

tion entirely (parameter settings, characteristic, measurement data). 

~ The active application (measurement mode or an other menu screen appears 

on the display) can not be deleted, 

~ If the application is secured, the delete function cannot be executed. Unsecure 

the secured application. II See Section "Description of the Menu Function, 

Page6-93. 

IJl To delete measurement date of ari application, see Section "Delet­

ing Measurement Data~, Page 6-15. 

Further 
applklation 
to delete 

? 

Ooerator's Manual FISCHEASCOP~ MMS© 

Measurement mode 
of the active appUcation 

easutment mode 
of lt\e acl.tve application 

vna.pter o; 11,,.,,..,,,,.,"', '-'""""''~ 

Deleting an 
Application 

MENU ◄4 ENTER ---or 

... a 
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Chapter 6: Instrument Functions Short-Form Instruction: Instrument Operation Calling a Menu runcm.,., 

No 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

6.1.6 Calling a Menu Function 

All menu functions of the FISCHERSCOPE® MMS® are called in the 

same manner. 

Menu Function Overview 

Measuring Type 'll., 'll., ® 1h 'll., 
Q. 'll., Q. w Q. 

0 'll., Q. 0 Q. Q. 0 

(.) 0 (.) w 0 0 (.) 

Q. Q. (.) "' "' 0 (.) rn 0 (.) rn 0: 
< -' rn Ill (.) rn < !!! (.) < w 
:;; rn -' ~ :;; ~ 

t:: :;; :c -
a: 0 < C, (.) a: C, 

(.) 

Menu Function w ::, ::, w ti) 

Q. !!l Q UI iii z (.) LL iii ii: Page 

Set Up New Application • • • • • • • • • • 6-45 

Change Application • • • • • • • • • • 6-48 

Delete Appl. Measurement Data • • • • • • • • • • 6-50 

Copy Appllcation • • • • • • • • • • 6-51 

Delete Application • • • • • • • • • • 6-52 

De!./Accept Meas. Data Block • • • • • • • • • • 6-53 

Select Feature • • • • • • • • • • 6-54 

Change Feature • • • • • • • • • • 6-56 

Beep ON/OFF • • • • • • • • • • 6-57 

Select Free Display Mode • • • . • • • • • - 6-58 

Output to Printer • • • • • • • • • • 6-59 

Set Date/fime • • • • • • • • • • 6-60 

Select Units • • • • • • • • • • 6-61 

Output to Serial Port • • • • • • • • • • 6-63 

calibration on Coating • . - . . . - . . - 6-64 

Standards for Master Calib. . - - . . . . - • - 6-65 

Master Calibration • • • . • • • • • - 6-66 

Enter Density . . - • . - . . . - 6-67 

Instrument Status • • • • • • • • • • 6-68 

Adjust Brightness • • • • • • • • • • 6-69 

Disp. Mode/Meas. Trigger • • • • • • • • • - 6-70 

I~ 
"··· 

• Function can be executed, 0 Function cannot be executed -Function not available for this measuring type 

Operator's Manual FlSCHERSCOPE® MMS® 
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Short-Form Instruction: Instrument Operation Calling a Menu Function Chapter 6: Instrument 1-unct1ons 

Measuring Type Ii, Ii, ® 
@ t, 

Q. Ii, Q. w w 0. 

0 Ii, Q. 0 Q. 
Q. 0 

0 0 0 w 0 0 (.) 

Q. Q. 0 "' U) 
0 0 j 0 0 U) a: 

<( 
0 U) <( IIJ 0 ~ <( UJ ii :ii U) 

... 
~ :ii ~ U) :ii :,:: 

a: 0 
<( (!) 0 ' a: (!) 

(.) 

Menu Function w ::) ::) w "' No Q. !a C Ill iii z 0 u. iii ;;: Page 

19 Display Resolution • • • • • • • • • • 6-73 

20 Measurement Time Calculation - . . • . . . . . - 6-74 

Enter Board Thickness . . . . . . • . . - 6-75 

21 Normalization to Pre-set Fnorm . . - • . . . . . - 6-76 

Temperature Calibration . . - . . . . . • - 6-76 

Enter Correction Factor . . - . . . • . . - 6-79 

22 Calibration to Pre-set Fcal . . - • . . . . . - 6-80 

Probe Sensitivity . . - . . . • . . - 6-82 

23 Normalization without Xs . . - • . . . . . - 6-83 

24 Info for Last Measurement . . - • . . . . . - 6-84 

25 Automatic Measurement . . - • . . . . . - 6-85 

28 Store I Do Not Store Readings • • • • • • • • • • 6-87 

29 Supervisor-Menu • • • • • • • • • • 6-88 

29 30 Printer Selection • • • • • • • • • • 6-89 

29 31 Serial Port Configuration • • • • • • • • • • 6-90 

29 32 Assign New Probe • • • 0 • • • • • - 6-91 

29 33 Secure/Unsecure Application • • • • • • • • • • 6-93 

29 34 Simple/Normal Mode • • • • • • • • • • 6-95 

29 35 Automatic Switch-OFF • • • • • • • • • • 6-97 

29 36 Utt-Off-Compensation . . - . 0 . . . 0 . 6-98 

Set DUAL Method - - • - - - - - - - 6-98 

29 37 Linking of applications • • • - • • • • • - 6-100 

29 38 Control Line Level • • • • • • • • • • 6-102 

29 39 Calculation of control limits • • • • • • • • • • 6-103 

29 40 Allow adapter 19/8 • • • - - - - - - - 6-104 

e Function can be executed, 0 Function cannot be executed, •Function not available for this measuring type 

lj A description of the individual menu functions can be found beginning on page 6-43. 
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Chapter 6: Instrument Functions 

Calling a Menu 
Function 

Short-Form Instruction: Instrument uperanon vamny ct"'"'"'" n,, ,,.,~,.,,, 

~ You can call a menu function from the menu function overview, from every 

"'"" menu screen of an application, or from a menu function using the - key, 

yes 

.....!...Li. 

1-l-"l-""' ~: i 
:"°: ... :1c;c:c:'--'"-"-C 
' ' .. ,. 
"' ' 

Measurement 
mode active 

? 

yes 

Menu function 
no. known 

? 

Enter function 
no. 

0 ' --.. -

Menu page of 
the selected 

menu function 

Example 
Measuring moOO 

no 

no 

"'"" 

Enter function 
no. 

0 9 

-···-

ENTER -
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Short-Form Instruction: Instrument Operation Ca1Ung the Normalization Function 

6.1.7 Calling the Normalization Function 

IJI For more information about normalization of the various measur­

ing types see Chapter 7. 

~ The normalization func..tions 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 been set up for the same measuring 

type and the same (equal) probe a.'> the active application. Ii See also Section 

'37 Linking of application', page 6-100. 

~ Menu functions and applications can be called from the nonnalization function 

using the- and A keys. This terminates normalization. 

~ In the nonnalization !unction the MMS® cannot be switched OFF. 

Ii& The normalization function is not available for the measurement method 

FISCHERSCOPE® (RS232 Applications). 

• Call the application for which a (new) normalization is to be per­

fonned. 

No<rnallul!D<\ T0Uline 

measure n 11rnss on 
imooa.\ed spec;nen unU! 

!Ill! 1n., Pl'll, Xnvalue. 

changeta Just barely or rm\ 
ataM. 

Rofe,ence 

measuremenl 

Measuring 

Me!IS\lreme!ll made 01 th!> 

appl[ca\1on1o ba ll<)l!lla~zed 

(e.g. n"""'11crllsplay) 

617 

A maste, oailbration 
needs to be pe,form• 
ad, II !hn meaw,.,. 
menl data de\llale by 

mora 1tlan 30 % from 
the nominal value. 

autQmalic $m!ch 
lo nom,aUmtlon 

!unotkm 

Normalization 
Function 

~ We recommend mak­
ing a reference meas­
urement to avoid 
measurement errors. 

I See Section "Ref­
erence Measure­
ment" on page 
6-34. 
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Chapter 6: Instrument Functions 

Calibration Function 
(Corrective Cslibra~ 

tion) 

11::W' We recommend mak­
ing a reference meas­
urement to avoid 
measurement errors. 

II See Section "Ref­
erence Measure­
ment" on page 
6-34. 

Short-Form Instruction: Instrument Operation Calling the Galitlranon runcuon 

6.1.8 Calling the Calibration Function 

Call the calibration function (corrective calibration) using the .a. 
key, In addition, a master calibration and, for the magnetic induction 

method, a calibration on the coated specimen are available. The latter 

two functions are called from the menu function overview ( MENU key). 

111 For more information about calibration of the various measuring 

types see Chapter 7. 

llaf The calibration function 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 been set up for the same measuring 

type and with the same probe as the active application. II See also Section '37 

Linking of application', page 6~ 100. 

~ Menu functions and applications can be called from the calibration function 
MENU APPi. 

using the - and - keys. This terminates the calibration. 

OF Use the lilkey to delete the calibration from the application memory. 

~ The calibration function is not available for the measurement method 

FISCHERSCOPE® (RS232 Applications). 

• Call the application for which a (new) calibration is to be per­

formed. 

Mo:,s,,ron,on\rnodo o1 U,o 

OWib,mtm !o bo •-d 

{o.g. """"'"° dls;,1"'1} 

0,00 

C.libroijon "'"'I"" 
Calibnllloo wltll l ~.,4) 

slimdords. Plat:e bas<>. pla0<> 
.. 1oratioo ~ pla!:B 

•Witliml(•) 

G1f 

M""'"' 
Oalilm>1ioo 

A """'1stoallbmf"n 
nwfu1oboporlornl• 
•~.11ho]{IOBa<lr .. 
mont <hl!t dovl!!to by 

mo"'''"'" :00 % from 
!ho """"""I"'"""• 
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Short-Form Instruction: Instrument Operation Deleting Measurement Data 

6.1.9 Canceling a Menu Function 

Any function can be canceled using either softkey Iii or the MEAs 

key. The function will not be performed. Entries or measurements that 

have already been made will be disregarded. The system switches to 

the measurement mode of the active application. 

6.1.1 O Quitting a Menu Function 

Use the softkey R to exit a 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', S 'Dell Accept Meas. Data 

Block', 16 'Instrument Status', 17 'Adjust Brightness', and 33 'Se­

cure/Unsecure Application'. 

6.1.11 Finishing a Menu Function 

In general, you can close functions using either softkey fll or II. 
Functions are executed according to the active application. The sys­

tem switches to the measurement of the active application. 

6.1.12 Deleting Measurement Data 

There are two ways for deleting measurement data: 

• Single readings of an application 

• All measurement data of an application 

Deleting Single Readings of an Application 

Erroneous measurements, for instance those caused by improper place­

ment of the probe, can be deleted. 

or 

or 

Deleting Single 
Readings 
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Chapter 6: Instrument Functions 

Deleting Single 
Readings 
{continued) 

Deleting All Measure~ 
ment Data of an 

Application 

MENU T2 ENTER ---or 

T2 MENU --

Short-Form Instruction; Instrument Operation Deleting Measuremem LJa.a 

Deleting the Last Captured Measurement: 

, ... 
• Press the - key. 

Deleting an Earlier Measurement (n < DcurrenU: 

• Select the measurement to be deleted using the arrow softkeys 

{11,B orB,BJ. 

"' • Press the - key. 
The measurement will be deleted and can be replaced with a new 

one. 

II& If you continue to make measurements, a new block will start automatically af­

ter the last measurement (ncurre:nd· 

Deleting All Measurement Data of an Application 

~ Only the measurement data of the active application will be deleted. All para­

meter settings and the normalization/calibration remain. 

~ Features of an application are deleted along with the measurement data. 

• Call the application whose measurement data are to be deleted. 

" 

Enter menu 
function no. 2 

llllill 

MENU -

Measurement mode of 
the application which 
measurement data 
should be deleted 

11!1 
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Short-Form Instruction: Instrument Operation Creating a Block 

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 measurements on a single 

test specimen over the significant surface. 

Creating a Block Automatically: 

• This function is activated through the parameters of the menu func­

tions O and l(parameter: automatic block result, n measurements 

per block). 

Example: Automatic Block Result (Batch Result) is activated and 5 

measurements per block are set. Measurements are made continu­

ously. After every 5 measurements, the MMS® automatically 

closes a block and marks the end with a block separator. Shown in 

the numeric display as a key. 

~ Signal: a long acoustic signal will sound after each automatically created block 

II See Section "O 'Set Up New Application"', Page 6-45, Menu Func­

tion I 'Change Application', Page 6-48. 

Creating a Block Manually: 

• Press the softkey II after the desired number of measurements. 

Example: make 5 measurements. press softkey II to display a 

menu page with the block result of the first block, press softkey 

WII to return to the measurement mode; make another 5 measure­

ments, press softkey II to display a menu page with the block re­

sult of the second block, etc. 

~ For time reference, the current date and time are stored whenever a block is 

dosed. 

~ A feature can be assigned to each block. Evaluations can then be performed 

according to features, for example. ii see also page 6-21. 

~ A key in the numeric display indicates the end of each block 

~ A block Is closed automatically, regardless of the parameter settings, when ex­

iting the application, when switching to another application, or when switching 

off the instrument 

Chapter o: ms.rumem ru1 io,;nu, >b 

Automatic 
Block Creation 

1 MENU --or 

0 MENU --

Manual 
Block Creation 

II 

Page 6-17 



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

Chapter 6: Instrument Functions 

,,2 MENU --or 
MENU ,,.2 ENTER ---

Short-Form Instruction: Instrument Operation Deleting a Block 

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 automatically; indicated by a key in numeric di.s­
play). 

Deleting an open block with the softkey Ill!: 
• The measurement mode of the active application must be open. 

• Press the softkey II. All measurement data back to the previous 
block will be deleted. The selected feature remains active. 

Deleting an open block using Menu 2: 

50.6 

... -
MENU -

~,,.,.~ ............. ,~,,,. 
l&rt i>)o°" 

!la !IEII$ , P•l"'e a.n 
Ol1.I. lll.OCK I s:r~rJ(S ··-

~ For the BET A measuring type, an open block can only be deleted using menu 
2. 

Operator's Manual F!SCHERSCOPl:1' MMS® 
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Short-Form Instruction: Instrument Operation Defining/Changing a Feature 

,,"'•" . ) 
'•-/ 6.1.15 Defining/Changing a Feature 

0 

0 

Each block (measurement series) of an application can be charac­

terized by a feature d6fined 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

ture may be a name, order number, batch name, etc. or may designate 

a ce1tain area, or other characteristic of the test specimen. Examples: 

door, cover, hood, etc. 

10 features can be specified in the respective menu function 7 'Change 

Feature'. 

Ill For an example on how to define/change features see Chapter 4, 

Example 2 PERMASCOPE®. 

Iii See page 6-56 for a description of menu function 7 'Change Fea­

ture'. 

~ Defining Features is performed independent of the active application. 

~ FTl to FrlO serve as default labels on the menu page of the menu function 7 

'Change Feature'. 

~ To assign a feature to a open block use menu function 6 'Select Feature'. 

11 See also page 6w21. 

~ 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. 

Chapter 6: Instrument Functions 
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Chapter 6: Instrument Functions 

Defining/Changing 
a Feature 

MENU 7 ENTER ---or 

7 MENU --

Ill On how to enter al­
phanumeric char­
acters see Page 
6-24. 

Short-Fonn Instruction: Instrument Operation Defining/Changing a t-aarure 

Measurement mode of 
the active appl!catlon 

a ffi;i: EE!r:;~" .. ,. 
L.--,-{ll[\;tfja'~-.... "'"' 

Ef'._, ,.,..,,..,Jn""" 

;;;;:.r,;,;;;.-.,"" 

Enter menu 
function no. 7 .. 

Select the 
desired feature 
default label) 

ENTER -
Enter the 

feature name 

r__ _ _;Y~•~•< Define further 
feature 

? 

no 

"""' , ... , . 

Meaurement mode of 
the active application 
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Short-Form Instruction: Instrument Operation Assigning a Feature 

6.1.16 Assigning a Feature 

Each 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 func­

tion number 6, 'Select Feature'. 

[iID For an examp]e on how to assign features to an open block see 

Chapter 4, Section Example 2 PERMASCOPE®. 

IJ] See page 6-54 for a description of menu function 6 'Select Fea­
ture'. 

~ The application you wish to measure in must be active, i.e., the measurement 

mode must appear on the display. 

~ A feature can also be ru.signed to a closed block (measurement series). See 

page 6-23. 

~ 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 meru.ming type. In the example on the 

right side: Ft: Pl/B, 

~ The assigned feature of a closed block may also be changed later 011. See 

page 6-23. 

Assigning a feature to an open block: 

Any feature stored in menu function 7 can be selected either immedi­

ateJy prior to 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. 

OnArnt"r'"' M:anmd FISCHE.RSCOP~ MMS® 

Chapter 6: Instrument Functions 

Feature: 
EXAMP 
BlkHo: 1 

n = 1 th: 66.47 
s ; 0.26 • 

Example: Assign feature 

Page 6-21 



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

Chapter 6: Instrument Functions 

Assigning a Feature 
to an Open Block 

MENU 6► ENTER ---or 

6► MENU --

MENU -

Enter menu 
function no. 6 .. 

Short-Fonn Instruction: Instrument Operation Assigning a Feature 

yes 

ENTOR -

The first meas-­
urement value 

of the new 
blockwll! be 
assigned the 
elected featur 

Further 
feature to be 

assigned 
? 

Measurement mode of the active ap• 
plication where features can be as• 
signed to blocks 

Active application 

Measurement mode of 
the active application 

ilnC1r<>tnr'_., M11nt1AI FISCHER SCOPE® MMS® 

() 

0 
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Short-Form Instruction; Instrument Operation Assigning a Feature 

Assigning/Changing a Feature of a Closed Block 

....... _,_, 

~------_.,~;J/l~~ 

.,,.,,, 

Maasurament mode of the ac­
tive application where fea­
tures can be assigned to 
blooks 

r ___ Yc•c•~ feature In the ;~"~'---
7 Indicated list 

? 

Select the 
sired feature 

ITT the list[;rn~!\'I ~?Z ,ID =-""' 
,,.,. .... ,,._ 

Measurement modo1 of 
!he ac:tive applicalkm 
indicated the llrst 
measurement value of 
the selec!Bd block 

ri,..,,,.,.,,.1,-,r" M.oim,.oil FISCHERSCOP~MMS® 

Further 

"'""' to be assigrnxl yes 
? 

Measurement mode of 
the acUve application 
lllc:licaled the llrst 
measurement value of 
the selected block 

Chapter 6: Instrument runcuons 

Assigning/Changing 
a Feature Later On 

~ Pressing the softkey 

Ill closes a block 
automatically regard­

less of the parameter 
settings. 

~ Assigning/Changing 

a feature of a block is 
not possible in SPC 
Chart display mode . 

Ill See page 6-24 on 
how to enter alpha­
numeric characters. 
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9,hapter 6: Instrument F1.111ctlons 

Entering Numbers 

MMS®Keypad 

Entry Box (Example) 

EGAB!.3 -

:tot: 

u. 012 
3456789 
ABCDEFG 
HIJlB.MN 
OPQRSTU 
VWXYZ--

0 

--
Example: Menu Function 
o, 'Set Up Application', 
menu page to enter the 

name of the application. 

Paae 6-24 

Short•Form Instruction: Instrument Operation Entering Numbers 

6.1.17 Entering Numbers 

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, etc. 

• 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. 

6.1.18 Entering Alphanumeric Characters 

(Letters, Numbers) 

The function menu pages inc1ude 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. 
To enter names or features a character field with all available charac­
ters appears on the respective menu page (see the illustration on the 
side) 

• Use the - key to switch between capital and small letters in the 
character field. 

'4'2 .... ◄4:..... __ Ji)!____ ,U 
• Use the arrow keys of the keypad(-.-,-.-) to se1ect 

the desired character from the character field. Accept the selected 

character into the entry box with the softkey RI. 
• The characters from the character field are confirmed in the type­

over mode. 

• Use the softkeys II and II to move the cursor in the entry box 
to the left or to the right. 

See the next page for the corresponding flow diagram. 

Operator's Manual FISCHEASCOPE® MMS® 

0 

I 
I 
I 



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

0 

0 

Short-Form Instruction: Instrument Operation Entering Alphanumeric Characters 

Menu page (examples) for entering 
alphanumeric characters 

8,AB!.31111 

I ✓, 012 -•"~.-L .. --, Select the desired 
11!2j;;l!,;::,J 34SS7a9 
llif>PL. NO. 21 ABCDEFG 

~~JJ?sffi -character using the 
arrow keys of the 

UWXYZ--

~==+cc=~~ of the rmns keypad NO. 1 N..toU ' 

no 

Place cursor at the 
desired place in the 
entry field 

Name/entry 
complete 

? 

no 

Accept the selected 
character into the 
entry field 

Entry error 
? 

00 

Unwanted 
character 

? 

yes 

. o. 2 

I-ID. l ILtot• 

Entry field 

u. 012 
3456789 
ABCDEFG: 
HlJl<U111 

"'"'"" w 

Character field 

Corresponding to the active function scroll 
through the menu pages with softkey PAGE 
for additional entries or finish the function 
with the softkey CONFIRM 

n""''"'t",'" M,m,m! F!SCHERSCOPf:'W MMS"' 

Chapter 6: Instrument Functmns 

Entering Text, 
Names 

( continued) 
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Chapter 6: Jnstrumeni Functions 

Deleting Numbers 

Typing Over 
Characters 

Deleting Excess 
Characters 

Activate/Deactivate 
Specified Settings 

r l Outlier Cm"!"lrol active 

Short-Form Instruction; Instrument Operation Deleting Numbers 

6.1.19 Deleting Numbers 

'" • Use the - key to delete one or more numbers, then enter new 
numbers. 

6.1.20 Deleting Alphanumeric Characters 
... When Entering Text (Name/Feature) 

Typing Over an Erroneous Entry 

• Use the softkeys a and II to select the erroneous character in 
the entry box. 

'4"2 ◄4&► .t.B 

• Use the arrow keys of the keypad(-.-•-•-) to select 
the correct character from the character field and the softkey II 
to type over the erroneous character. 

Deleting Excess Characters 

• Use the A key to delete any number 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 contain other 
specified settings that can be selected. They are activated or selected 
using softkeys. 

Activating/Deactivating Specified Settings 
You will always find brackets to the left of a specified setting (see ex­
ample). 

• Activate or deactivate the specified setting with the softkey Ill. 
Activated setting: [X] 
Deactivated setting: [ ] 

Ooeralor's Manual FISCHERSCOPE<ll MMS® 
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Short-Form lnstrucllon; Instrument Operation Scrol!lng Thro1.19h the Menu Pages 

Selecting Specified Settings 
Parentheses are always found to the left of specified settings that can 
be selected (see example). 

• Use the softkeys B and B to move the cursor (point) to the 

desired specified setting. 
(e) 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. 

~ The cursor marks the selected function setting to be executed. 

6.1.22 Move Cursor on Menu Page 

ENTER 
Use the - key 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. 
T2 ◄4 6► 

~ If arrow softk:eys are not available, the arrow keys~.-•-• 

•• -) of the keypad assume their function. 

6.1.23 Scrolling Through the Menu Pages 

• Use the softkey Ill to scroll through the menu pages of a menu 

function. 

0Mrntor's Manual FlSCHERSCOPE® MMS® 

Chapter 6: Instrument Functl011S 

Selecting 
Parameters 

<•) Ni.,.,.,,.;,:, cll:<!>l"" 
( ) SP-,x;i-fi~alion l ir.H. dise-l~ 
( ) Sf'C control charl; 
( ) IHffeNmG~ ""'""""""'""l 

Move Cursor/Selec~ 
tion 

on a Menu Page 
ENTER -

I ... in the Entry Box 

Scrolling Through the 
Menu Pages 
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Chapter 6: Instrument Functions 

Printing Measurement 
Data 

Short-Form Instruction: Instrument Operation P(in~n!! Measurement Data 

6.1.24 Printing Measurement Data 
You can print out measurement data and statistical evaluations. 

~ If a printer is connected and switched on, the measurement data are printed 
-"RO 

automatically when the normalization and calibration function C-, 

"' -) is called, regardless of the setting in menu function 10, 'Output to Prin-
ter'. 

Documenting Measurement Data ... 

• Connect the printer (PRINTER socket), then switch it ON. 

• Select the correct printer model: 
T2 9 

- - : Call the Supervisor menu 
1 5 9 

- - -: Enter the Supervisor code 
3 0 __ , .. , 

Iii 

Call menu function 30, 'Printer Selection' 

Select the correct printer (9-, 24-pin, Laser) 

Confirm the selection 

Select the desired output mode: 
1 0 

- - : Call menu function 10 'Output to Printer' .. , 
Iii 

Select the desired output mode 

Confinn the selection 

• Select the application that data are to be printed for (application 
AP"'-

IlUIDber, -). 

... durinq a measurement ... after a measurement 
Start the measurement • Call the Evaluation menu: Press 

During a measurement, either, soft.key fll in the measurement 

no, all, and/or the block results mode of the active application. 

are printed out, depending on the • Press softkey GIi to scroll to the selection made in menu function 
10, 'Output to Printer'. next menu page. 

• Print the measurement data 
and/or the block result: Press 

softkeylllll. 

Either no, all, and/or the block 
results are printed out, depending 
on the selection made in menu 
function 10, 'Output to Printer'. 

Operator's Manual FlSCHERSCOPE® MMS'l" 
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Short•Fonn Instruction: Instrument Operation Printing Measurement Data 

~ Selections made in menu function 30 of the Supervisor menu and in menu 
• function 10 apply to all Applications. The selections can be changed at any 
time. 

~ When the parameter "Print Automatic Evaluation" is activated in menu 
function O or 1 for the current application, the printing of the measurement 
data will be performed according to the parameter settings in menu function 10 
and menu function O or 1. 

~ 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. 

~ 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. 

~ Menu function 10, 'Output to Printer', does not affect difference measure­
ments. 

~ A separate printer menu is available for the difference measurement (can 

be called with softk.ey .), Use this menu to print all 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 

In the statistical evaluation (lll), the various presentation modes can 
be printed out. 

• Use the softk:ey. to print the measurement data in.the respec­
tive presentation mode (SPC Chart, Statistics, Histogram,); see the 
foJlowing examples. 

S C O P E HMS PERMASCOPE 
I O N 

SPC CHART 

FISCHER 
EVALUAT 
Appl ,Na111e 
Block No.: 1 {22.11.1995 11:10) to 16 (22.11.1995 

Mean value th., ' 127.2 um Group eize n 
Mean Std. Dev. ,r ' 0. 21 "' Namber Groups ng, 
Mean Range R. ' 0,46 ,. Lowest Group 
Std.Dev (th,) aa : 0.19 ,. Highest Group 
Lower Control Lim.LCL 127,0 um Groups< LCL 2 
Upper Control Lim.UCL 127,5 ,. Groups > UCL 2 
Lower spec. limit LSL 123.0 ,. Values < LSL 0 

Upper spec. limit USL 127. 0 - Values ) USL 60 

cp = 3.15 cpk = -o. 36 

Example 1 :Block result 

Ooerator's Manual FISCHERSCOPE'l' MMS® 

11:12) 

5 

" 126.9 ,. 
127.6 um 

12.50 ' 12. 50 ' 0. 00 ' 75.00 ' 

Chapter 6: Instrument Functions 

Printing Measurement 
Data 

(continued) 

Print an Evaluation 
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Chapter 6: Instrument Functions 

Print Evaluation 
(Examples continued) 

Paoe 6-30 

Short•Form Instruction: Instrument Operation Printing Measurement Data 

PlSCHERSCOPEtR) MMS l"t'Obe l FlPPl.Hal'lel t:Mrt : RanCIOl'J Sal',P cva1uat1on 
PERMASCOPE EGAB1.3 SPC CHART x.,-s n,. 5 0e. 2,1~5 

) 7 •• •------•••• •»• •-••m•••u,,,,. ••••- ••• •••••• •••••••••••••• •-•-••-•-••-••-••'"--••••-••• 

ffi 

127 
0.41 

" 

Tfi. = 127.2 sl !t,21 H =16 

a. t9 

" ' 

LSI.. = 123.0 

= "' 3.15 

Ust. ,. 12'/'.0 

"'""' -0.36 

Example 2: Measurement display in SPC Chart with calculated control limits 

Cl.11u;;,;o11: Dii:tr-ibution Hu,,,i»r P<>l"t ican Tot.il 

127 

' :z.,:-: :z. !57. 

127 

" 22.5% 25,0% 

12' 
17 21.3% 46.3% 

1'7 
19 23.8:-: 70.0% 

127 

" 23,8% 93,8% 

128 

• 5,0% 98,8% 

128 

• e. 00",:: 9S.S% ,,. 
1, 3"/. 108' 

128 

"' Tn = 12'1'.2 '. 0.2s N =88 LSL = 123.0 USL 12'/',0 

Ski>W'UO<lt$ a, 8.13 Kurto,:;:i,:;: ~ -0.3'/' ,e • 3.15 ~, ... _,. 

l:!lo1;bt 1 to 16 (froM 22, 11, 19915 to 22, 11,19~) 

Example 3; Measurement display in Histogram 

Operator's Manual FISCHERSCOPE'1" MMS@ 
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Short,Fonn Instruction: Instrument Operation Printing Application Data 

6.1.25 Deleting a Print Header 

Deleting of the reports (user-specific print fonns) stored in the 

MMS®. A print header may be deleted from the menu page "Report 

Selection" of menu function 1. 

1 MENU 
• - -: Call menu function 1. 

• Repeatedly push the E softkey until the menu page "Report Se­

lection" appears. 

• Use the a and. softkeys to select the printer header (re­

port) you want to delete. 
DEL 

• Push - 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. 

IJ@f' Abort the deletion by using the Ill softkey. 

• Delete th~ print header with the Ill softkey. 

OW Print headers may be created by PC with the Report Software. 

6.1.26 Printing Application Data 

A list of all parameter settings can be printed for a selected applica­

tion: 
APPL 

• Press the - key. 

• Enter the number of the application whose parameter settings are to 
0 

be printed. Use the keypad to enter the application number (- ... 
9 

-). 

• Press the softkey 1111. A list of all parameter settings will be 

printed for the selected application. 

~ If no application numbers are entered, the parameter settings of the applica­

tion selected last (current application) will be printed automatically after press-

ing 11111. 

Chapter 6: Instrument Functions 

Deleting print forms 
or reports or print 

headers 

Print All Parameter 
Settings of an Appli­

cation 

Page 6-31 

! 
I 
f , 
l 
I' 
i 
I. 
I . 
I 

I 
I 
f , 

I 

I 
I 
I 



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

Chapter 6: Instrument Functions Short-Form Instruction: Instrument Operation Printing Instrument Parameters and the Application List 

Print Instrument 
Parameters 

+ 
Application List 

Display Symbols 

Wrong 

Missing 

Equal 

6.1.27 Printing Instrument Parameters and the Ap- ) 
plication List 

The instrument parameters of menu function 16 'Instrument Status' 
listed ( e.g., software version, interface data format, printer model, 
etc.) are printed out with an application list using the softkey Iii. 

1 6► MENU 
• - - _, Call menu function 16. 

• Press softkey •. A list of instrument parameters and stored ap­
p1ications (number and name) will be printed. 

6.1.28 Display Symbols 

• In previously defined applications, measurements must always be 
made with the same probe that was used for the normalization ( cor­
rective calibration) of the app1ication. If this probe is not used, but 
only the same probe model, the message "Wrong" will appear in 
the upper right comer of the display. It will not be possible to meas­
ure, normalize and calibrate. II See also Chapter 6, Section '32 As­
sign New Probe', Page 6-91. 

• If 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. 

• 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. 
Ii See also Chapter 3, Section 'Connecting a Probe', Page 3-2. 

If&' A measurement with the wrong probe type is not possible. 

• In numeric display mode, an arrow shown pointing upward before 
the measurement display indicates that this measurement is above 
the upper limit. 

Ooerator's Manual FlSCHERSCOPf:0 MMS® 
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Short-Form Instruction: Instrument Operation Display Symbols 

• In numeric display mode, an arrow shown downward before the 

measurement display indicates that this measurement is below the 
lower limit. 

• 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 OOfore 

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). 

<1n<>rntnr'!l M::inual F!SCHERSCOPEV MMS® 
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Reference 
Measurement 

Short-Form Instruction: Instrument Opera.tion Reference Measurement 

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) close 
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) 
wiU need to be performed. 

[i For more information see Chapter 7. 

~ Normalization or calibration have to be performed carefully! They deter­
mine the accuracy of the subsequent measurements. 

~ 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. 

~ Reference parts are subject to wear that affects the measurement. Reference 
parts must be replaced accordingly. 
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Description of the Softkeys 

6.2 Description of the Softkeys 

Moving the marker (cursor) in entry and selection fields up. 

In 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 fields down. 

In numeric display: scrolJing through the single readings in the direc­

tion of the first block (no. I). 

Moving the marker ( cursor, arrow, line) in entry fields, selection 

fields and graphs (e.g., in SPC chart display) to the lefl 

Moving the marker ( cursor, arrow, line) in entry fields, selection 

fields, and graphs (e.g .• in SPC chart display) to the righl 

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 (NF coating). 

Evaluation with the normal probability chart. This graphics dis­

play of the normal probability chart shows the percentage of the prod­

uct lot in 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 less than 100 items is recommended. 

Enter (premset) various parameters for calculating control limits. 

On..rMnr',:: Manual FISCHERSGOPE!" MM$® 
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• Start Automatic Measurement Evaluation (menu function 25, for ) I 
BETA only). i· 

II Switch to the Previous Block: Displays the block result of the pre-

vious block. 

! . 
• 

• Switch to the Next Block: Displays the block result of the next block. 

- Continue the La'it 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 
<iJ measurement series,e.g., of several single readings on one measure-

ment position. The current date and time are stored with every closed 

block for time reference. 

I

'··•· 

. 

• Calculate the measuring time for the pre-setted measurement uncer- I 

tainty Fnonn or Peal of nonnalization or calibration (menu functions 

21 or 22). - For Beta only. 

fll Confirm/Save the entries/selections of a function. 

- Scroll to the nextlprevious menu page, changes made remain valid 

- Copy a Selected Application (menu function 3). () 

Ill Defining user specified unit (menu function 12). 

Ill Delete a selected application (rrienu 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 automatic end of a block (not available with BETA). 

() I '---· 
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Description of the Soflkeys 

Delete a Calibration: in the application memory. The corrective cali­
bration of the active application stored in the application memory will 
be deleted. 

~ When the Application Linking Mode is active the corrective calibrations of 

which are linked with the active application all applications will be deleted, 

Delete the sele.cted feature from the active application 
(menu function 6). 

Delete all measurement data of the active application in the simple 

operating mode .. 

Quit ( cancel) the master calibration for dual coatings (SIGMA 
(DUPLEX)). 

Confirm the selected character in the entry box. 

Opens the entry field to enter the standard value. 

Cancel the Function: Switch to the current measurement mode, 
changes will not be saved/accepted. 

Switch to Evaluation Menu: Select the desired presentation mode: 

SPC Chart, Histogram, Probability Chart, Statistical Evaluation. 

~ Switching to the evaluation menu automatically closes a block. If automatic 

block result has been selected for current application, the last measurements of 

an open block will be deleted when switching to the evaluation menu. 

Final Result: Evaluation over all blocks of the active application (in 
the simple operating mode). 

SPC Chart presentation; accepting the values from the pre-run to 
calculate the control limits. 

Turns the continuous display update (free) measurement mode 
off. (Continuous display update mode switched on in menu function 
9). 

(---,,_ .. ,_) Measure in air: probe in air. Accept the measurement in air. 

Or,i:,rRtor's Manual FJSCHERSCOPE® MMS® 
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\ 
) 

\ - Histogram Display (frequency distribution); Graphical presentation 
\ of the single readings (minimum of 10) of a test series (application) 
I 

I 
classified by coating thickness ranges for example. 

- Information About the Statistical Parameters of the SPC Chart: 

I statistical evaluation with mean value. standard deviation, and range 

of measurement data of a selected block (subgroup). 

IR Changing the name of the feature that has already been assigned to 

a block. i 
f. 

• Open the entry box to enter the value of the first standard. 
I 
I 

C) I 

II Open the entry box to enter the value of the second standard . I 

• Open the entry box to enter the value of the third standard. 
1 

I 

- Open the entry box to enter the fourth standard. J 

I 
- Open the entry box to enter the countrate of the substrate - when I . 

' i 
using the BETA . 

• Open the entry box to enter the countrate of the saturation coat~ 

ing - when using the BETA. 
C) 
"-.:.,. 

II 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 petformed separately for both coating materials. 

Use MAGNA to start the calibration routine for the non-conduc~ 

tive coating on a steel substrate (NC/Fe). (Use PHASE for the non-

magnetic coating on a steel substrate). 

Ill Displays the measurement range instead of the probe type in the 
I 

list of applications. C) I 
I 
\ 
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{ .,\ 

,J 
Ill Redetermines the number of measurements above and below the 

I changed Upper Control Limit (UCL), or Lower Control Lhnit 

/ 
(LCL) respecttvely. This becomes necessary when the Control Lim-

I 
its (UCL, LCL) for an existing application with stored measurement 

I data are changed 

I 
I New measurement series, deletes the current measurement series set II I 

I up in the calibration and normalization functions. 

! 
Assigns a new feature to an already finished block. II ' 

' New probe: Assigning a new probe ( of the same type) to an applica- -' 

i 0 tion, since the probe used to set up the application initially is defec-

tive, worn. or lost (menu function 32). 

I fill ' Open a window to Enter the Offset Value (Correction Value). 
I 
! 

ON/OFF: Enable/Disable switch for parameters. II 
Scroll to next/previous menu page, or display additional softkey func- • tions. 

Page up to the previous menu page. Ii 
0 Page down to the next menu page. Ii 

Enter/Select the SPC Parameters. • 
PHASE: With the duplex probe, the master calibration needs to be II performed separately for both coating materiaJs. Use PHASE to start 

the calibration routine for the non-magnetic coating on a steel sub~ 

strate (NF/Fe). (Use MAGNA for the non-conductive coating on an 

iron substrate). 

Measurement data and statistical evaluation output to printer: for • numeric, specification limit, and SPC Chart display according to the 

0 
settings made in menu function 10. 
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' 

ii Printout of all measurement data of all test points of every speci- , ", 

.. ) 
men - for the difference measurement. 

I 
' I 
l 
I 

• I Selection and printing of print header is done from the evaluation 
menu, second menu page. 

I 
I lilt Printout of all measurement data of a selected test point of a se-

I 
lected specimen - for the difference measurement. 

• I Printout of all measurement data of all test points of a selected 

' specimen - for the difference measurement. 
' I 
I 

I 
I • Displays the probe type instead of the measurement range in the list ' 

0 } ' 
I of applications. 

I 
I e Deletes the measurement data of the last measurement series for a 

I repeat measurement ( calibration function). 

I - Scroll to the previous menu page . 

• Reset the density factor (Rho) to 1 - applies to BET A. 

II Output of measurement data and the statistical evaluation via the 

RS232 interface according to the settings in menu function 13. 

II Secure a selected application (a kind of write protection). 
C) 

II 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 measurements with nu-

meric and specification limit display. For SPC control chart evalu-
ation in these two measurement display modes, the block sizes (fix.ed 

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 

page with the SPC parameters using the softkey II and enter the de-

0 sired value under N. 

Ooerator's Manual FISCHER SCOPE@ MMS® 
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C) ~ Please note that for larger blocks (number of measurements higher than the set-
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! For example: 18 measurements fonn a block, N = 5. For SPC control 

I 
chart display, this block is divided into 3 SPC blocks of 5 measurements each 

I 
and displayed, while the remaining three measurement data are ignored. 

' Upper and Lower Control Limits can be set using the softkey B (see Chap-

I ter 5, Section "SPC Chart"), 

I Measurement Start when using the BETA method. • 1 11:&ir Measurement can also be initiated using the GO key on the measuring table. I 

I Press the GO key again to cancel the measurement. 

I ' ' I 
Measurement Start in the calibration function when using the BET A - I ' ' ' method. i I () I ~ Measurement can also be initiated using the GO key on the measuring table. I I Press the GO key again to cancel the measurement. 

I 
I . 

I I 
' • I I Statistical evaluation of the test series ( application), 

mean value, standard deviation, coefficient of variation, etc. I 
~ The mean values of the individual blocks are used for the statistical evaluation 

for SPC chart measurement and when activating "automatic Batch Result". I 
' 

I 
1 

I I 
Switch to the menu page for entering the time and the number of • I 

I 
I 

measurements for the calibration (in the calibration function) - ap- ' 
plies to BETA I·, 

I 

_., 

I 
' I Open a menu page to enter the temperature and the temperature -0 coefficient for the electrical conductivity measurement with tempera-

ture correction. 

Switch to the menu page for entering the time and the number of -measurements for the normalization (in the normalization function) 
- applies to BET A 

SIGMASCOPE®: Enter the "Sensor temperature" as the specimen • temperature ("Current temp.") with the softkey •. Possible only if 
the optional surface temperature probe is connected to the MMS® 
(MULTIFUNCTION socket) and if the sensor is used to measure the 
surface temperature of the specimen ("Sensor temperature"). 

II 
I 

(~1 Switch to the next coating at the same test point and same specimen -
I 

___ / 

for the difference measurement. 
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Switch to the next coating specimen - for the difference measure­
ment. 

Switch to the next test point on the same sample - for the difference 
measurement. 

Unsecure the application (Menu Function 33 in the Supervisor 
Menu (29)). 

Onerator's Manual F!SCHERSCOPE" MMS® 
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6.3 Description of the Menu Functions 

Menu Function Overview 

' Measuring Type 
' ' ® w tL a. 

0 tL a. 
0 0 
en a. 0 
<( 0 en 
:!E 0 .J ~ en <( a: 0 w ::, w 

!!l No. Menu Function a. Q m 

O Set Up New Application • • • • 
1 Change Application • • • • 
2 De1ete Appl. Measurement Data • • • • 
3 Copy Application • • • • 
4 Delete Application -• • • 
5 Del./Accept Meas. Data Block -• • • 
6 Select Feature -• • • 
7 Change Feature -• • .__ 
8 Beep ON/OFF • • • • 
9 Select Free Display Mode • • • . 

10 Output to Printer -• • • 
11 Set Date/Time • • • •-
12 Select Units • • • • -
13 Output to Serial Port • • • • 
14 Calibration on Coating • . . . 

Standards for Master Calib. . . . . 

15 Master Calibration • • • . 

Enter Density . . . .. 
16 Instrument Status • • • • . -
17 Adjust Brightness • • • • 
18 Dlsp. Mode/Meas. Trigger • • • -• 
19 Display Resolution • • • - _.__ 
20 Measurement Time Calculation . . . • 

Enter Board Thickness . . . . 
• Function can be executed, 0 Function cannot be executed 

- Function not available for this measuring type 

C'ln<>r:.tor',:, Mim11a! FISCHERSCOPe&' MMS® 
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• • • • • • 6*53 

• • • • • • 6-54 

• • • • • • 6-56 
-

• • • • • • 6-57 

• • • • • . 6-58 

• • • • • • 6-59 

_.__ • • • • • 6-60 

• • • • • • 6-61 

• • • • • • 6-63 
-

. . . . . . 6-64 

. . . . • . 6-65 

• • • • • . 6-66 

. . . . . . 6-67 

• • • • • • 6-68 

• • • • • • 6-69 

• • • • • . 6-70 

___._ 
~ • • • • 6-73 

. . . . . . 6-74 
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I 
-

Measuring Type 

ti ti "-
0 ti "-(.) 0 
U) "- (.) 
<C 0 

(.) 
U) 

::;; 
U) 

_, 
a: 0 <C 
w ::, 

No. Menu Function "- r!l 0 

21 Normalization to Pre-set Fnorm . . . 
Temperature Callbration . . . 
Enter Correction Factor . . . 

22 Calibration to Pre-set Fca1 . . . 
Probe Sensitivity . . . 

23 Normalization without Xs . . . 
24 Info for Last Measurement . . . 
25 Automatic Measurement . . . 

28 Store / Do Not Store Readings • • • 
29 Supeivisor-Menu • • • 

29 30 Printer Selection • • • 
29 31 Serial Port Configuration • • • 
29 32 Assign New Probe • • • 
29 33 Secure/Unsecure Application • •- .... ~ 
29 34 Simple/Normal Mode • • 

·-29 35 Automatic Switch-OFF • • • 
29 36 Lift-Off-Compensation . . . 

Set DUAL Method . . • 
29 37 Linking of applications • • • 
29 38 Control Line Level • • -·· -
29 39 Calculation of control limits • • • 
29 40 Allow adapter 19/8 • • • . 

e Function can be executed, O Function cannot be executed 
~ Function not available for this measuring type 
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o Set Up New Application 
A memory to store the probe in use and the parameters for acer­
tain application is defined when a new application is set up. All 
necessary settings of an application can be defined on 7 ( or 8) 
menu pages. 

Procedure 

• Call menu function o. 'Set Up New Application': 
0 MENU 

Press- and then the - key. 

I See also Section 'Calling a Menu Function', Page 6-12. 

0 9 
• Use the keypad (- ... -) to enter the number for the applica­

ENTER 
tion and confirm it with - (menu page 1). 

• Select the desired probe (menu page 2): 

UsesoftkeysB1D. 

• Confirm the probe selection by pressing the softkey fE. 
• Enter the name for the new application (menu page 3). 

You can use a maximum of IO characters from the character field 
on the right. Use the arrow keys of the keypad 

TI ◄4 6► A.8 
(-, -• -•-)to select the characters for the name. Ac-

cept the name into the entry box with the softkey Iii . 
I On how to enter alphanumeric characters see Page 6-24. 

• Enter/select parameters (menu pages 4 to 7 (8)): 

Use the softkey Ill to scroll through the menu pages. 

Use softkeys. and a to move the cursor (dot/rectangle) to 
select a parameter. 

ENTER 
Use the - key to move the cursor between the individual pa-
rameters or windows. 
I See also pages 6-26 and 6~27. 
I For a description of the parameters see Appendix B. 

I For examples on how to set up a new application see Chapter 4. 

• Normalization (Calibration for BETA) 

Once the settings are done, use the softkey B to switch to the 
normalization routine (calibration routine). Follow the instruction 
on the display to move through the normalization or calibration rou-

0 tine. Ill See also Chapter 7, 

On<>rntnr',:, M.<1n1t0>I F!SC:HERSCOPE® MMS"I' 
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o Set Up New 
Application 
(continued) 

Description of the Menu Functions O Set Up New Application 

• Store settings and normalization/calibration as a new application: 

Press softkey I'll to store all settings and the normalization/cali­
bration as a new application under the number listed and the appli­
cation name entered. Switch to the measuring mode of the new ap­
plication. 

ll@f A new application cannot be set up from a secured application! 

~ The MMS® cannot be switched OFF while setting up an application. 

ll@f Unit of measurement settings for the new application are automatically ac­
cepted from the active application, These settings can be viewed and changed 
in menu function 12, II See description of Function "12 Select Units of Meas­
urement" on page 6-61. 

Ii& Dual probe(z, B. EDlO): See also function 36 "set DUAL Method", descrip­
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 must 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 (s) 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 calculation. 

~ Outlier rejection is perfonned within the current open block {batch) only. 

~ Every measurement is immediately tested in real time for outlier criteria. 

() 

() 

I 
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I 
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~ Outlier measurements are not used in the statistical evaluation of the measur~ 
ment series. 

~ If an outlier measurement is encounte.red, an acoustical signal is sounded (dou­
ble beep) and the outlier measurement is is shown with an exclamation mark in 
the display:! The audible signal cannot be switched OFF regardless of the set­
ting in menu function 8 'Beep ON/OFF'. 

ll& If more than two outlier measurements are found in the open block (batch), the 
message you see in Figure 6_J is shown in the display. This comment is in­
tended to alert the user to a possible problem with the measurement series or 
the test specimen. 

~ Example of measurement hardcopy to printer: 
n = 23 0.50 roils 

! n = 17 1.80 mils 
Jn the above example the 17th mea,;urernent within the block was recognized 
as an outlier measurement in automatic outlier rejection mode after the 23 rd 
measurement was made. 

~ Ex.ample of stored measurement data dump to printer: 

n = 16 0.50 mils 
n = 18 0.54 mils 
n = 19 0.49 mils 

Note: Outlier measurements are not shown ! 

~ If mea,;urements are subsequently deleted from a block a new automatic outlier 
test based on the remaining measurements in the block is not made. 
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Chapter 6: Instrument Functions 

I 1 Change Application I 

Descrlption of the Menu Functions 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 (­

APPL 
then press-. 

I See also Section 'Calling an Application', Page 6-6. 

• Call menu function 1 'Change Application': 
1 MENU 

Press - and then the - key. 

• Change entries/selections: 
You can now perform changes on several menu pages. 

Use softkey 1111 to scroll through the menu pages. 

Use softkeys. and a to move the cursor (dot, rectangle) 
to select a parameter. 

ENTER 
Use the - key to move the cursor between individual parame­
ters or windows. 

II See also pages 6-26 and 6-27. 
I See the Section on "EL Conductivity Measurement" (temperature, temperature 

coefficient a) in Chapter 9 for more information on temperature compensa­
tion. 

• Save changes for the application; 
When the desired chiis 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. 

~ The menu function 'Change Application' should be performed prior to the 
measurement. The changes apply only to !he subsequent measurement or may 
only be performed for empty applications (without measurement data). 

~ Switching from nwnerit:: display to specification limit display and vice versa 
can be done without problems. 

~ The display mode with SPC chart must be seleded before making the first 
measurement with the newly defined application. Already existing measure­
ment series(= measurement data) of an application will be deleted upon such a 
change! 

nru:ir:ator'.<> Mim1m! FISCHEASCOPE® MMS® 
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Description of the Menu Functions 1 Change Application 

~ The difference measurement must be selected before making the first meas" 
urement with the newly defined application. Already existing measurement se­
ries (= measurement data) of an application will be deleted upon such a change! 

~ When monitoring outlier measurements, the outliers are not entered into the 
statistical evaluation. "They are visually indicated with an '!' and audibly with a 
double beep (2 signal sounds at short intervals). The audible signal cannot be 
switched OFF regardless of the setting in menu function 8 'Beep ON/OFF'. 
I) For greater detail see page 6-46. 

~ The automatic block result function can be activated only for empty applica" 
tions (applications without measurement data). This function cannot be se­
lected, if measurement data are present in the application. 

ll§f' You cannot change secured applications. A display message will alert you to 
this fact. 

~ 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 

'" - key to make the deletion. II Also refer to the section "Deleting a Print 
Header" on page 6-3L 

~ 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 auto­
matically. 11 See also page 6-67. 
All measurement data of this application must be deleted to change the meas.. 
urement time (Tmea,J. 

~ Dual probe (z. B. ED10): See also function 36 "set DUAL Method", descrip­
tion on page 6-98. 

Operator's Manual FISCHERSCOPe" MMS* 

Chapter 6: Instrument Functions 

1 Change Application 
(continued) 

Page 6-49 I 



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

Chapt~"~:, Instrument Functions 

2 Delete Appl. 
Measurement Data 

Paoe 6-50 

Description of the Menu Functions 2 Delete App! Measurement Data 

2 Delete Appl Measurement Data 
Delete all measurement data of an active application - including 
the blocks. 

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 -· 

II See also Section 'Calling an Application', page 6-6. 

• Call menu function 2 'Delete Appl. Measurement Data': 
T2 MENU 

Press - and then the - key. 
The message: WARNING! All measurement data of this applica­
tion will be deleted! 

• Use the softkey Ill to start the deletion process. 

~ Use the softkey [II to cancel the delete function. The measurement data of 
the active application will not be deleted. You will exit this menu function and 
the measuring mode of the active application will appear on the display. 

I& Only measurement data of the active application can be deleted with this 
menu function. 

lki"' This menu function may also be used to delete the measurement data of an 

open block. Initiate the delete process using softkey Ill. ii See also Section 
"Deleting a Block", page 6-18. 
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Description of the Menu Functions 3 Copy Appllcatlon 

3 Copy Application 
All settings, normalization characteristics, etc. 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, etc. 

Procedure 

• Call menu function 3 'Copy Application': 
3 MENU 

Press - and then the - key. 
II 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 - . 

• Use the keypad to enter the number for the copied application (tar­
get)(.;. ...... ). An available appJication number can be se­
lected from the displayed list (number without adjacent text). 

ENTER 

• Confinn the entry with - . 

• Enter the new name for the copy of the application. 
You can use a maximum of 10 characters from the character field 
on the right. 

'11'2 ◄4 6► •a 
Use the arrow keys of the keypad(-.-•-• -) to select 
the characters for the name. Accept the name into the entry box 

with the softkey •. 
I On how to enter alphanumeric characters see Page 6-24. 

• Use the softkey II to start copying. Switch to the measuring 
mode of the active application. 

11:sf' The measurement data will not be copied! 

IQ" All applications can be used as copy source, even .~ecured or currently active 
applications. The Copies can be saved only with an unused application number 
(memory area). 

~ Use the softkey 1111 to cancel the copy function. 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. 

Chapter 6; Instrument Functions 
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4 Delete Application 

Descr!pt!-On of the Menu Functions 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 

• Call menu function 4 'Delete Application': 
◄4 MENU 

Press - and then the - key. 
I See also Section 'Calling a Menu Function', Page 6-12. 

• Use the kefpad to enter the number of the application to be deleted 
(- ... -). The number can be selected from the displayed list 

ENTER 
• Confirm the ent:iy with --

• Use the softkey II to start deleting. 

ff additional applications are to be deleted, repeat the procedure 
starting at 1t- . 

• Use softkey. to exit the delete function. Switch to the measur­
ing mode of the active application. 

~ The currently active application cannot be deleted! 

II&" You cannot delete secured applications. 

~ Use the softkey IIJI to cancel the delete function. The procedure will not be 
perfonned. The application list will again appear on the display. You can re-se- Q 
lect the application to be deleted, Use soft.key ill to exit the delete function # 
4. Switch to the measuring mode of the active application. 
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Description of the Menu Functions 5 Clear/Accept Meas. Data Block 

5 Clear/Accept Meas. Data Block 
Clear all measurement data of an application block ( 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 (blocks) to be cleared: Use the 
keypad to enter the application number(.;. ... llllill) and press 
APPL 

--
!I See also Section 'Calling an Application', Page 6-6. 

• Call menu function 5 'DelJAccept Meas. Data B1ock': 
5 MENU 

Press - and then the- key. 

• Select the desired block: use softkeys a and • respectively 

&andlil. 

DEL 
• 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, 

cr., fe) and the standard deviation (s), 

If additional blocks are to be cleared, repeat the procedure starting 
at "t- . 

• Use the softkey afl to exit this menu function. Switch to the 
measuring mode of the active application. 

D@f' The block number remains safe and the measurement data of the cleared 
block cannot be overwritten. 

Im" For applications with dual coatings (Duplex), only the block mean value and 
the standard deviation of one coating (top, 1) will be displayed. 

~ This menu function is not available for difference measurement applications. 
For such measurements, this function is removed from the menu function over­
view. 

~ This menu function cannot be executed with secured applications. 

finAmtnr'« Moim,oil FISCHERSCOPE® MMS® 

Chapter 6: Instrument Functions 

5 Delete/Accept 
Meas. Data Block 

Clear Block 

Page 6·53 

I 

I 



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

Chapter 6: Instrument Functions 

5 Delete/Accept Block 
(continued) 

Display the 
Block 

6 Select Feature 

Paoe 6-54 

Description of the Menu Functions 6 Select Feature 

Re-display Cleared Block is possible since the data were not per­
manently erased during the deletion process (see before). 

• Call 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 5: 

Use softkeys a .• respectively R and Iii (periods re­
placed- (cr.-, fe-) ands values of a cleared block). 

DEL 
• Press the - key in menu function 5 again to undo the clearing 

of the block. 

6 Select Feature 
A feature can be assigned to 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 

• Call the application, where features are to be assigned to the blocks 

C) 

during measurement: () 
Use the keypad to enter the application number (- ... .;.) 

APPL 
and press-. 

!I See also Section 'Calling an Application', page 6-6. 

• Call menu function 6 'Select Feature': 
6► MENU 

Press - and then the - key. 

• Select the desired feature: use softkeys a and •. 

Operator's Manual FlSCHERSCOPE"" MMS® 
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Description of the Menu Functions 6 Select Feature 

• Use the softkey fE 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: PIIB). The selected feature will be assigned 
to the when the block is closed. 

~ A feature selected in menu function #6 cannot be assigned to a finished block! 

~ Call menu function 6 and select the feature prior to or during a measurement 
series (block). 

~ The last selected feature assigned to a block (finished) is always active for an 
open block (measurement series not finished). 

~ For an example on how to define/assign features see Chapter 4, Example 2 on 
page 4-10. 

~ 'The cui-rent date and time are stored with every finished block for time refer­
ence. 

I!@? In the evaluation menu, all blocks with the same feature can be combined for 
an evaluation. 

~ The feature selection list is available to all applications. However, a feature 
can only be assigned to the active application. 

~ Define/Change Features is covered in menu function 7 'Change Feature'. See 
the next page for a description. 

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 

softkey M and the feature selected in menu function 6 is no longer 
active in the measuring mode of the selected application. The display 
wi11 no longer show the feature under "Ft:". 
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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 FtlO 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 chatacteristic of the test speci- l 
men. Examples: door, cover, hood, etc. I 

I Procedure 

I • Call menu function 7 'Change Feature': 
7 MENU !· Press - and then the - key. 

(J 
I 

I See also Section 'Calling a Menu Function', page 6-12. ' a 

I 
I . • Select the desired feature or the desired default label: I 

use softkeys. and a. ' I 
ENTER 

I • Confirm the selection with the - key of the keypad . 
A character field with all characters available to enter features ap-
pears in the right half of the display. 

yz ◄4 6► At.II 
Use the arrow keys of the keypad(-.-•-•-) 

to select the character for the feature. Accept the selection into the 

entry field using the softkey Ill. 
Press the HI key for switching between upper and lower case in 6) the character field. "' I On how to enter alphanumeric characters see page 6-24. 

ENTER • Confirm the name of the feature with the - 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~-

• Use the softkey B to save the defined features. Switch to the 
measuring mode of the active application. 

,;;,: 

I& Feature defined in menu function 7 are available for all applications (blocks). 

I& In menu function 7, features are not assigned to the current block of the active n application. Assigning the feature to a block is done in menu function 6, see \, __ ,, 

page 6-54 
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Description of the Menu Functions 8 .!3eep ~N/OFF 

~ Changed features apply only to future assignments. The 'old' feature remains 
unchanged in the applications it was used in. 

~ An example on how to define and assign features can be found in Chapter 4, 
Example 2 on page 4-10. 

8 Beep ON/OFF 
ON/OFF switch for the signal tone indicating measurement cap­
ture. Each measurement data capture can be indicated audib1y 
with a signal tone. 

Procedure 

• Call menu function 8 'Beep ON/OFF': 
A8 MENU 

Press - and then the - key. 
I] See also Section 'Calling a Menu Function.', page 6-12. 

• Select the desired status (ON or OFF): use the softkeys a and 

a 
• Use the softkey flll to confirm and accept the selection. Switch 

to the measuring mode of the active application. 

~ The settings of menu function 8 apply to all applications. The setting of this 
function can be changed at any time. 

~ Use the softkey 1B to cancel menu function 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. 

~ In addition to the acoustic signal during measurement capture other acoustic 
signals may sound. For more information see Chapter 5, page 5-3. 
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Description of the Menu Functions 9 Select Free Display Mode 

9 Select Free Display Mode 
Use this menu function to switch automatic display lock OFF. 
Measurements are not captured by placing the probe on the 

specimen but can be locked by pressing the softkey lilJ . 
Procedure 

• Call the application that is to be selected for continuous display 
mode: 

0 9 
Use the keypad to enter the application number (- .. , -) 

APPL 
and press-· 

I See also Section 'Calling an Application', page 6-6. 

• Call menu function 9 'Select Free Display Mode': 
9 MENU 

Press - and then the - key. 
A dotted line will appear on the display in place of the cmTent 
measurement. 

• Place the probe on the specimen. The continuously changing meas­
urement will appear on the display. 

• Use the softkey lilJ to confirm the measurement. 

l@r" In the free display mode. measurement data are confirmed using the softkey 

fll. If !he free display mode is ON, selections made in menu function 18 
'Disp. Mode/Meas. Trigger' will be ignored as well. 

11@? No functions can be called directly from the measuring mode using the number 
MENU 

keys and than the - key when the Free Display Mode is ON. Call the menu 
MENU APPL 

function or application overview~ or - keys) to automatically tum 
the free display mode OFF. 

~ This function is not available for applications with difference measurement, 
SPC chart, in connection with Beta probes and for RS232 applications, For 
such measurements, this function is removed from the function overview. 

Free Display Mode OFF 
When the continuous display mode is ON, the function of the softkey 

M changes to ill. 

• Press the softkey ill to switch the free display mode OFF. 
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Description of the Menu Func!lons 10 Output to Printer 

1 o Output to Printer 
Select the measurement data and the results of the statistical evalu­
ation to be printed during and after the measurement (no printout, 
print single readings, print block result, single readings and block 
result). 

Procedure 

• Call menu function 10 'Output to Printer': 
1 0 MENU 

Press-. then - and then the- key. 
(I See also Section 'Calling a Menu Function.', page 6-12. 

• Select the desired output mode: use the softkeys II and 

•• 

• Use the softkey Iii to confirm the selection. Switch to the meas­
uring mode of the active application. 

~ Output Mode 'Print Single Readings': with the printer connected and 
switched ON, print the single readings directly at the moment of measurement 
capture. This requires a slower measurement capture rate. 

~ Output mode ''Print Block Result": with the printer connected and switched 
ON, print mean values, standard deviations, range, number of measurements, 
etc. of the block at every end ofa block. 

OW All single readings can be printed out together after measurement capture. 

Start the printout from the evaluation menu using softkey II . 
In the measuring mode press the following softkeys: 8 , Ill , •. 

t{-~ ~ The settings of menu function 10 apply to all applications. The function set• 
~) tings can be changed at any time. 

() 

~ When the parameter "print Automatic Evaluation" is activated in menu func­
tion O or 1 for the current application, the printing of the measurement data 
will be performed according to the parameter settings in menu function 10 ill!Q 
menu function O or 1. 

~ Use the softkey fB to cancel menu function 10. 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. 
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11 Set Date/Time 
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Description of the Menu Functions 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. 

Procedure 

• Call menu function 11 'Set Date/Time': 
1 1 MENU 

Press-• then - and then the - key. 
I See also Section 'Calling a Menu Function', page 6-12. 

• Enter date and time. 
Use the keypad to enter the numbers, 3.dvance the cursor with 
ENTER 

-· 
Then use softkeys • and a to select the display format. 
These softkeys wi11 appear when the cursor is in the field (e). 

• Use the softkey (II to save the settings. Switch to the measuring 
mode of the active application. 

~ The internal system clock is battery-buffered. The battery should last for ap­
prox. 8 years. 

~ The settings of nienu function 11 apply to all applications. The function set­
tings can be changed at any time. 

~ Date and time are stored with every end of a block. Changes in menu func­
tion 11 do not apply to these stored data. 

~ Use the softkey Ill to cancel menu function 11 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. 

Operator's Manual FISCHERSCOPE® MMS® 

() 
I 
I 

' I 
I 

I 

i 



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

() 

Description of the Menu J-Unct!OOS 1;:: t:ielBct unns 

12 Select Units 

Se1ect 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 T2 MENU 

Press_, then-, and then the- key. 
I See also Section 'Calling a Menu Function', Page 6-12. 

• Select the desired units: 
ENTER 

Advance the cursor with - . 

Se]ect the desired display format: Use the softkeys B and 

a. 
IJ@f' User specified unit of measurement (parameter ~define"): 

Press softkey II to open a menu page for the unit conversion factor entry. 

II See next page for greater details. 

• Use the softkey Ill to save the settings. Switch to the measuring 

mode of the active application. 

IJ@f' The settings in menu function 12 apply to all applications and can be changed 

at any time. Exception: Ferrite content measurement applications. 

~ User-defined unit of mea~urement; applies only to coating thickness measure­

ment and RS232 applications, see next Page. 

l@i" 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 FERITSCOPE® as measuring type. If 

the application contains measurement data, they must be deleted before switch­

ing to a different unit. The display will prompt you to do so. 

W Use the softkey Ill to cancel menu function 12. 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 ot me Menu runct1ons 1.: :::;eiec:1 urnrs 

User-defined Unit of measurement for thickness measure­
ment only 

• Press softkey II to open a menu page for the unit conversion fac­
tor entry. 

~ The user specified unit may consists of a maximum of 4 characters. 

II@? Use ..ii. k~y to switch between upper and lower case. 

~ The user~defined unit of measurement always refers to µm (except for the 
measurement method BETASCOPE®; see the next section). Example: desired 
unit of measurement "mm"~ conversion factor= 1000 (1 mm= 1000 µm) 

~ A user~defined unit of measurement can only be set up for coating thickness 
measurement'> and RS232 applications. 

Parameter on the display Description 

Unit of MeasureM. desired unit of measurement, e.g., 
"mm", max. 4 characters 

1 unit of Meas. = conversion factor, max. 6 digits 

~ All measurement data of all applications that were set up for coating 
thickness measurements are divided bv the conversion factor! 

... with the BETASCOPE® measurement method 
The conversion factor refers to the unit of the calibration standard, 
here µm is a place holder only, substituting for the unit of the calibra­
tion standards that were used. 

~ All measurement data of all applications that were set up for coating thick~ 
ness measurements are dlvided by the conversion factor. 

~ If a calibration is performed in µm and the measurement in g/m1 or vice 
versa, a conversion is onJy possible for one application (conversion factor 
= 1/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! 

~ The calibration should be performed with standards in g/m2 if measurements 
are to be made in g/m1, In this case, the conversion factor is 1 and is, there­
fore, not critical for the other set up applications. 
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Description of the Menu Functions 13 Output to Serial Port 

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 value 

+ date + feature, Mean for i-single readings, separator 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-• then -• and then the - key. 
II See also Section 'Calling a Menu Function', Page 6-12. 

• Select the desired output format: use the softkeys a and a. 
ENTER 

Move the cursor to the window 'Separator:' with -· 

Select the desired separator function: use the softkeys a and 

a. 
• Use the softkey fll to save the settings. Switch to the measuring 

mode of the active application. 

~ 'The settings in menu function 13 apply to all applications and can be changed 

at any time. 

~ Use the softkey fil!I to cancel menu function 13. 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 Calibration un Doaung 

14 Calibration On Coating 

Fitting the calibration curve to the properties of the specimen 

when an uncoated reference sample is not available. 

Prerequisite 
- magnetic 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 a~ 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 µm(0.6 mils) must be used (depending on probe). 

- the coating thickness to be measured must be in the bottom quarter 

of the measuring range of the probe. 

Procedure 

• Call the application that the calibration on coating is to be per­
formed for: 

0 9 

Use the keypad to enter the application number (- ... -) 

APPL 
then press the - key. 

• I See also Section 'Calling an Application', Page 6-6. 

• Call menu function 14 'Calibration on Coating': 
1 ◄4 MENU 

Press-. then -,and then the-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 soft:key 1111 to accept the entry. 0 
• Use the softkey 1111 to accept the corrected calibration. Switch to 

the measuring mode of the active application. 

~ A calibration on coating is possible only for magnetic induction probes 

(models EG*, EK*, dual probes). For more information see Chapter 7, Callbra­

tion. 

~ The calibration applies only to 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. 
ill See also Section '37 Linking of application', page 6-100. 

I& Use the softkey IJI to cancel menn 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. (J 
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pescriplion of the Menu Functions 14 Standards for Master Calib. 

14 Standards for Master Calib. 
(El. Conductivity Measurement) 

A master calibration for the electrical conductivity measurement 
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. 

[I See also Chapter 7, Page 7-46. 

Procedure 

• Call the application to measure the electrical conductivity: 
Use the keypad to enter the application number(.;. ... llllill) 

APPL 
then press the - key. 
II See also Section 'Calling an Application', Page 6-6. 

• Call menu function 14 'Master Calibration Standards': 
1 ◄4 MENU 

Press-• then-• and then the - key. 
A list (table) to enter the conductivity values (a) and temperature 
coefficient,; (a) appears. 

• Enter the conductivity values and temperature coefficients. 

Use the softkey el 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 - . 

Q Use the keypad to enter the numbers. 

• Use the softkey a to save the entries. Switch to the measuring 
mode of the active application, 

~ Entries in menu function 14 apply to all applications for electrical conductiv­
ity measurements (SIGMASCOPE®) and can be changed at any time. 

l.@r Use the softkey B 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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Descrlptlon of the Menu Functlons 15 Master Calibration 

15 Master Calibration 
Establishing the most accurate 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 mea-;urements: beginning with 
page 7-46 
For fenite content measurements: beginning with page 7-54 

Procedure 

• Call the application for which a master calibration is to be 

' performed: Use the keypad to enter the application number (-
APPL 9 

... -) and then press the- key. 
I See also Section 'Calling an Application', Page 6-6. 

• Call menu function 15 'Master Calibration': 
1 5 MENU 

Press-, then - and then the- key. 

• Perform the calibration according to the instructions on the display. 
I See also Chapter 7, Normalization/Calibration. 

ll&' Be careful when performing the calibration. It determines 
the accuracy of the subsequent measurements. - Remem-
her, a measurement can never be more accurate than the 
calibration itselfl 

• Accept the new master calibration: Use softkey E. Switch to 
the measuring mode of the active application. 

1Qr' The master calibration applies to all applications for the specific probe. 

~ To avoid erroneous measurements, the corrective calibrations in all applica• 
tions that have been set up with the probe that is to be master calibrated will be 
deleted. 

~ This menu function is not available for RS232-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. 

IQr' Use the softkey Ill to cancel menu function 15. Measurements already 
made will be disregarded. 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 Functions 15 Enter Density (Beta Method Only) 

15 Enter Density (Beta Method Only) 
Use this menu function to 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. TI1e MMS® automat­
ically calculates the density factor and takes it into account during 
the measurement. 

D 
. r Density Coating Calibration Standard 

enstty ~·actor"" 
Density Coating Specimen 

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. 

Procedure 

• Call the application (using the BETA measuring type) that needs a 
density correction: Use the keypad to enter the application number 

o g APPL 
(- ... -) and then press the - key. 
ii See also Section 'Calling an Application', Page 6-6. 

• CaU menu function 15 'Enter Density': 
1 5 MENU 

Press-• then - and then the- key. 

• Enter the respective density values: 
0 9 

Use the keypad to enter the numbers - ... -). 
ENTER 

then move to the next entry box with - . 

ENTER 
• Calculate the density factor: Press - when the density entries 

have been made. 

• Use softkey (Ill to accept the entries and the calculated density 
factor. Switch to the measuring mode of the active application. 

l@j" This menu function can be called from the menu function overview only for ap­
plications with the BETA measuring type - and only if the application con­
tains no measurement data. 

l@r' The density correction applies only to the active application. All other applica­
tions set up in the MMS® will not be affected. 
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Enter Density 
(Continued) 

j 1s Instrument Status I 
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Description of the Menu Functions 16 Instrument Status 

~ If only the density factor is known, it can be entered directly on menu page 
'PARAME1ER Page 1' of menu function 1 'Change Application'. II See Page 
6-48. 

~ The density of the standard coating can be obtained from the certificate en­
closed with the calibration standard set. 

~ The softkeyllJ resets the density factor to l. The old entries will remain in 
the entry boxes. However, this has no effect since a density correction needs a 
density factor. 

ll@f Use the softkey 1B to cancel menu function 15. Changes made to the set­
tings will not go into effect. You will ex.it this menu function and the measur­
ing mode of the active application will appear on the display. 

16 Instrument Status 
Use this menu function to display the software version installed, 
the internal memory allocation. and the instrument components. 
The Instrument 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, 
measurements and number of blocks). 

Procedure 

• The measuring mode of an (any) application must appear on the 
Display. 

• Call menu function 16 'Instrument Status': 
1 6► MENU 

Press-, then- and then the- key. 
I See also Section 'Calling a Menu Function', Page 6-12. 
A status list wi11 appear on the display. 

Use the softkey Ill to scroll to the nex.t menu page. 

Use the so~key Ill to print the instrument parameters. 

• Use the softkey Ill to ex.it the menu function. Switch to the 
mea<;uring mode of the active application. 

~ The purpose of this menu function is to check the status and the instrument set­
tings. It does not affect the applications. 
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Descliptlon of the Menu Functions 17 Adjust Brightness 

17 Adjust Brightness 

Use this menu function to adjust the brightness and contrast of the 

display. 

Procedure 

• Call menu function 17 'Adjust Brightness': 

1 7 MENU 

Press-• then - and then the - key. 
II See also Section 'Calling a Menu Function', Page 6-12. 

• Make the desired brightness and contrast adjustments: 

Use the softkeys a and II to make the adjustments. The ad­

justment will take effect immediately. 

• Use the softk:ey illl to exit the menu function. Switch to the 

measuring mode of the active application. 
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18 Disp. Mode/Meas. 
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Description ofthe Menu Functions 18 Disp. Mode/Meas. !rigger 

18 Disp. Mode/Meas. Trigger 
Define the measurement data display mode and the type of meas­
urement capture. 
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 rrrils, 25 % !ACS, 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 O and 1. This is called the 
normalized countrate (nonnalized probe output signal). 

XN• X-
Xs _ x

0 
Equation 6_1 

X: Countrate measured on the coated specimen. 
XO: Countrate measured on the uncoated specimen. 
Xs: Countrate mea,;ured 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). 

0 

log th Figure 6_2 Example of a calibration 
curve for coating thickness 

Calibration Curve 

1 XN 

For coating thickness of Zero, the 
signal XN = 0 and for the 
saturation thickness the signal 
XN= I. 

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 a 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 measurement 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 = 
saturation coating thickness, electrical conductivity 
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Description of the Menu Functions 18 Disp, Mode/Meas, Trigger 

cr = 100 % IA.CS. In general, displaying the countrate Xis 
used to determine if there is a viable measurement signal for a 
particular measurement application. From the result, it can be 
detennined if another test method might be better suited. 

Page 2 "Measurement accept" 
by external start only: using an external trigger switch (push 

butto0; or foot pedal switch) to 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 ilii 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 (Seconds): using the MMS® keyboard, enter the time 
after which a measurement capture is to take place. 

[ l Close 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 a 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-

o 9 APPL 
cation number (- ... -) and then press - . 
I See also Section 'Calling an Application', Page 6-6. 

• Menu function 18 'Disp, Mode/Meas. Trigger': 
1 &8 MENU 

Press-. then- and then the- key. 

• Select the desired display mode: use the softkeys. and B 
to move the cursor inside the selection box, 

• Use the 1111 softkey to scroll to the second menu page. 

• Select the desired measurement trigger option: use the softkeys 

• and B to move the cursor inside the selection box. 

• Save the settings with the softkey Ill. Switch to the measuring 
mode of the active application. 
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18 Disp. Mode/Meas. 
Trigger 

(continued) 
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Description of the Menu Functions i8 Dlsp. Mode/Meas. Trigger 

~ The settings of menu function 18, menu page 1, must be selected prior to the 
first measurement in an application, i.e., directly after setting up a new appli­
cation! 

~ Existing mea~urement data must be deleted, if the settings for menu function 
18, menu page 1, of an application are selected later! 

~ BETA: Only menu page 1 "Display Mode" is available for this measuring ...... 
type. Measurement acquisition by external trigger switch only (- key of 
the MMS® or GO key at the measuring table). 

ro? This menu function is not available for applications receiving their data via the 
RS232 interface (RS232 Applications, measurement method FISCHER­
SCOPE®). 

I& Use the softkey fB to cancel menu function 18. 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 i9 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 app1ication. 

Procedure 

• Call the application that the new display resolution is to be selected 

for: Use the keypad to enter the application number(.;. ..... ) 
APPL 

and press the - key, 
ii See also Section 'Calling an Application', Page 6-6. 

• Call menu function 19 'Display Resolution': 
1 9 MENU 

Press-. then - and then the - key. 

• Select the desired resolution: Use the softkeys a and •. 

• Save the selection with the softkey fBII. Switch to the measuring 
mode of the current application. 

~ Menu function 19 is valid only for the active application. All other applica­
tions set up in the MM:S® will not be affected. 

~ The measurement display resolution for an application can be selected at a 
later time. 

l@f' Use the softkey 1B to cancel menu function 19. 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 ttie Menu Functions 20 Measurement Time Calculation 

20 Measurement Time Calculation 
Calculate the measuring time Tmeas for a Beta measurement. The 
measuring time is calculated as a function of the expected coating 
thickness and desired measurement precision (c.o.v.). 

Procedure 

• Call the app1ication (BETA method) for which a new measuring 
time is to be calculated for: Use the keypad to enter the application 

o 9 APPL 
number (- ... -) and then press-· 
I See also Section 'Calling an Application', Page 6-6. 

• Call menu function 20 'Measurement Time Calculation': 
T2 0 MENU 

Press-, then- and then the-key. 

• Enter the expected coating thickness in µm ( µinch): 
0 9 

Use the keypad for the numeric entry - ... -), 
ENTER 

then press - to move to the next entry box. 

• Enter the desired coefficient of variation in %: 
0 9 

Use the keypad for the numerie entry - ... -), 

• To calculate the measuring time: Press the soft.key Ill. 

• Confirm the settings with the softkey Iii. Switch to the measur­
ing mode of the active application. 

~ This menu function is accessible only from the menu function overview for ap­
plications with the BETA method. 

~ The measuring time calculation applies only to the active application. All 
other applications set up in the MMS® will not be affected. 

~ The calculated measuring time is always a multiple of one second, Small 
changes to the coefficient of variation entered may be the result. The calcu­
lated measuring time is limited to a maximum of 100 sec. If the values entered 
result 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. 

~ Use the softkey. to cancel menu 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 appear on the display. 

Operator's Manual FISGHERSCOP~ MMS® 



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

0 

Description of the Menu Functions 20 Enter Board Thickness 

20 Enter Board Thickness 

This menu function is used to enter the thickness of a PC-board 
where the copper coating thickness 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 

O g APPL 
enter the application number- ... - and then press-. 

ii See also Section "Calling an Application", page 6-6. 

• Call menu function 20 'Enter Board Thickness': 
'Y2 0 MENU 

Press-, the- and then the - key. 

• Enter the desired board thickness in millimeters or mils: use the 
keyboard to enter the numeric value. 

IJl See also Section 'Entering Numbers', page 6-24. 

• Save the settings with the softkey Iii. Switch to the measuring 
mode of the active application. 

~ This menu function can be called only for applications using the CU-SCOPE 
measuring type. 

ll@f' The correction factor entry applies only to the active application. It is also 
taken into consideration for the corrective calibration. ii See Chapter 7, 
page 7-28. 

~ Use the softkey II to cancel menu 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 appear on the display. 
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Chapter 6: Instrument Functions Description of the Menu Functions 21 Normalb:alion to Pre-set Fnorm 

21 Normalization to 21 Normalization to Pre-set Fnorm ) Pre-set Fnorm 
Perform the normalization for a specified measurement uncer-

BETA tainty (Fnorm) for applications with the BETA method. Certain 
measuring times and a respective number of measurements are re- l' 
quired for a normalization to avoid a higher than specified meao;;-
urement uncertainty. These parameters are calculated with this 
menu function according to 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 f 

for: Use the keypad to enter the application number (- ___ -) ; 
APPL ! 

and then press - . I • 
i See also Section 'Calling an Application'. Page 6-6. () I 

I 
f 

• Cal] menu function 21 'Normalization to Pre-set Fnorm': L 
• I ,,., 1 MENU I Press-• then - and then the - key. I The entry box shows the measurement uncertainty determined or • 

entered at the last normalization. I 
• Enter the desired measurement uncertainty: 

I 
I 

0 9 I Use the keypad for the numeric entry (111111 ... -) 

I 
• Calculate the measuring time (Tnorm) and the number of measure-

ments (Nnorm) for the new normalization with the pre-set measure-

ment uncertainty: Press the softkey B. () 
The lower half of the display shows a list with the o]d (previous) 
values opposite the newly ca1culated ones. 

• Confirm the settings with the softkey a. Switch to the normali-
zation function . 

• Nonnalize using the new parameters for the specified measurement ' 
uncertainty: Follow the display instructions to perform the normali- I 
zation routine. I 

• Confirm the settings and save the new normalization parameters 

f" into the active application with the softkey E. Switch to the 

() I measuring mode of the active application. 

I 
I 
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Description of the Menu Functions 2~_Temperature Calibration Chapter 6; Instrument Function~ 

~ This menu function is accessible only from the menu function overview for ap- 21 Normalization to 
plications with the BETA method. Pre-set Fnorm 

~ The Normalization to Specified Pnorm applies only to the active application. 
(continued) 

I All other applications set up in the MMS® will not be affected. 

~ The MMS® cannot be switched OFF during the normalization routine , 

~ Use the softkey Ill to 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. The nonnaliza~ 

i 
tion function will start again with the measurement on the base material (sub- ' 
strate) or on the saturation coating, depending on the moment softkey Ill is !~-

I 
,.-
I 

pressed during the measurement in the normalization routine. ' I 
' I 

! ' I 
I 

i 

I I ')·. 
I !

i i 

' .-: 
' 21 Temperature Calibration 21 Temperature 

Calibration °/-' I This menu function is used to calibrate the optional temperature I 

I 
sensor TFlOO, which can be connected to the multi-function con- SIGMASCOPE® L 
nector. 1· 

' ~ See Chapter 3, Page 3-4. I 

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 tern-
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-
ture may not fit. In such a case, menu function 21 "Temperature 

() 
Calibration" offers the possibility to perform a calibration. 

~-
Procedure 
Jjl Call the application (using measurement method SIGMA-

SCOPE®): Enter the application number (- ... .;..) using the _, 
keypad and press the - key. 
" See also Section 'Calling an Application', Page 6-6. 

• Call menu function 21 'Temperature Calibration': Press the keys 
., 1 ct"'""<· • ) -, - an - m successmn • 

I i 

I 
... 

• Select, whether the temperature calibration is to he performed at 1 
. 

or 2 temperatures. Press the corresponding softkeys: • or B. 
I 
. 
::·: 

~ Calibrating at 2 temperatures: A minimum temperature difference of 5 "C 

I (") ( 41 ~F) is required between the two reference temperatures, 

'-✓ I 
I 

I 
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21 Temperature 
Calibration 
(continued) 
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Description of the Menu Functions 21 Temperature Calibration 

• Place the temperature sensor on an object with a known tempera­
ture (reference temperature). The mea~ured temperature appears un­
der "Sensor Temperature:". 

• Enter the reference temperature in the entry box "Current Temp.:" 

iJl See also the section 'Entering Numbers', Page 6-24. 

• Confirm the entries with the softkey II. 
To calibrate with two temperatures: Repeat the steps for the second 
reference temperature beginning at ~ . 
Return to the measurement mode of the current application. 

IJ@? Use the softkey Iii to reset the temperature calibration to the original factory 
settings. 

~ This menu function can only be called from the menu function overview for ap­
plications with the measurement method SIGMASCOPE®. 

~ Cancel menu function 21 with the softkey a. Changes made to the settings 
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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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. 

ii 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. 

Procedure 

() • Call the application (when in measuring type CU-SCOPE) for 
which a correction factor is to be entered: Use the keypad to enter 

O 9 APPL 
the application number - ... - and then press - • 

\I See also Section "Calling an Application", page 6-6. 

• Call menu function 21 'Enter Correction Factor': 
T2 1 MENU 

Press-• the- and then the - key. 

• Enter the desired correction factor (in percent): use the keyboard to 
enter the numeric value. 

IJI See also Section 'Entering Numbers', page 6-24. 

0 • Save the settings with the softkey e. Switch to the measuring 
mode of the active application. 

C) 

~ This menu function can be called only for applications using the CU­
SCOPE measuring type. 

~ The correction factor entry applies only to the active application. 

~ Use the softkey Ill to cancel menu function 21. Changes ma<le 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. 

Operator's Manual FISCHERSCOP~ MMs® 

Chapter 6: Instrument !-unctions 

21 Enter Correction 
Factor 

CU-SCOPE 

Page 6-79 



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

Chapter 6: Instrument Functions 
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Pre~set Fcal 
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Description of the Menu Functions 22 Calibration to Pre-set Fca! 

22 Calibration to Pre-set Fcal 
Perform the calibration for a specified mea•mrement uncertainty 
(Peal) -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 

• Call the application (using the BETA method) the re-calibration to 
a specified measurement uncertainty is to be performed for: Use 

the keypad to enter the application number (- ... .;.) and then 
APPL 

press-. 
II See also Section 'Calling an Application', Page 6-6. 

• Call menu function 22 'Calibration to Pre-set Fcal': 
•2 •2 MENU 

Press-• then - and then the- key. 

The normalization function opens. 

• Perform the normalization routine. 

• The normalization parameters are displayed at the end of the nor­

malization. Confirm the parameters with the softkey a. Switch 
to the next menu page. 

• Enter the desired measurement uncertainty: 
0 9 

Use the keypad for the numeric entry - ... -) 

• Calculate the measuring time (Teal) and the number of measure­
ments (Neal) for the new calibration with the specified measure-

ment uncertainty: Press the softkey II. 
The lower half of the display shows a list with the old (previous) 
values opposite the newly calculated ones. 

• Confirm the settings with the softkey a. Switch to the calibra­
tion function. 

• 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. 
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Description of the Menu Functions 22 Calibration to Pre-set Fca! 

End the calibration function with the softkey RI. The calibration 
parameters appear on the display. 

• Confirm the settings and save the new calibration parameters into 

the active application with the softkey RI. Switch to the measur­
ing mode of the active application. 

~ This menu function is accessible only from the menu function overview for ap­
plications with the BETA method. 

~ The measurement uncertainty (Fcal) should be specified to between 2 and 5 %. 

~ Number of Standards refers to the~ standards that are part of the cali­
bration standard set shipped with the instrument (for example, an Au/Ni cali­
bration standard set contains I x Ni Base BCRB (Ni substrate), 1 x Au BCRB 
(gold coating, saturation coating), l x Standard (coated) Au/Ni 2.24 µm 
BCRB, 1 x Standard (coated) Au/Ni 5.5 µm BCRB, 1 x Standard (coated) 
Au/Ni 8.5 µm BCRB). The coating thicknesses of the standards depend on the 
coating thickness range required. 

~ The Calibration to Specified Fcal applies only to the active application. All 
other applications set up in the M1Y1S® will not be affected. 

~ The MMS® cannot be switched OFF during the calibration routine. 

~ Use the softkey Ill to cancel menu function 22. 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, 'The menu func­
tion will start again with the measurement on the base material (substrate), on 
the saturation coating, or on a standard (calibration function only), depending 

on whether the softkey Ill is pressed during the normalization or calibration. 
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Description of the Menu Functions 22 Probe Sensitivity 

22 Probe Sensitivity 

The sensitivity of measurement acquisition can be adjusted for the 
ESLOSA probe. 
A factor is used to set the probe sensitivity: lowest sensitivity: 8, 
standard sensitivity: LS, highest sensitivity: 0.5 
With a sensitivity setting 3, the measurement acquisition for 
hole diameters< 2 mm(< 80 mils) and copper plating thicknesses 
in through holes from 6 to 30 µm (0.2 to 1.2 mils). 
With standard setting (1.5), a false measurement is triggered 
when the probe tip touches a flat Cu surface for Cu cladding thick -
ness of approx. 30 µm (1.2 mils). Measurement acquisition for 
hole diameters< 3.5 mm(< 0.14 ") and copper thicknesses in 
through holes from 6 to 35 µm (0.2 to 1.4 mils). 
With the highest sensitivity (0.5), a false measurement is trig­
gered when the probe tip touches a flat Cu surface starting at a Cu 
cJadding thickness of approx. 5 µm (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 µm (0.2 to 1.4 mils). 

Procedure 

• Call the application (when in measuring type CU-SCOPE) for 
which a new probe sensitivity is to be entered: Use the keypad to 

o g APPL 
enter the application number - ... - and then press - . 

I See also Section "Calling an Application", page 6-6. 

• Call menu function 22 'Probe sensitivity': 
T2 T2 MENU 

Press-, the- and then the- key. 

• Enter the desired factor for the probe sensitivity: use the keyboard 
to enter the numeric value. 

I See also Section 'Entering Numbers', page 6~24. 

• Save the settings with the softkey flll. Switch to the measuring 
mode of the active application. 

l@r' This menu function can be called only for applications using the CU­
SCOPE measuring type. 

~ The sensitivity factor entry applies only to the active application. 

l@f' Use the softkey 1111 to cancel menu function 22. 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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23 Normalization without Xs 
This function is used to adjust the measuring system to the appli­
cation, even when it ls not possible to measure the saturation 
thickness of the coating material ( 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 number (- ...... ) and 

APPL 
then press-. 
II See also Section 'Calling an Application', Page 6-6. 

,·) 
\_ • Call function 23 'Normalization without Xs': 

T2 3 MENU 
Press-. then- and then the- 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 B. Switch to the measuring mode of the active applica­
tion. 

~ This menu function is accessible only from the menu function overview for ap­
plications with the BETA method. 

~ The coating thickness of the standard material should be approximately the 
same as the one of the expected coating thickness to be measured. 

~ Normalization without Xs applies only to the active application. All other ap­
plications set up in the MMS® will not be affected. 

ll§f The MMS® cannot be switched OFF during the calibration routine. 

ll§f Use the softkey Ill to cancel menu function 23, 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. The menu func~ 
tion will start again with the measurement on the base material (substrate), on 
the saturation coating, or on a standard (calibration function only), depending 

on when the softkey B is pressed during the normalization or calibration 
function. 
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24 Info For Last Measurement 
Use this menu function to view some parameters relative to the 
last measurement (countrate for the sub'strate (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': 
T2 ◄4 MENU 

Press-. then- and then the-key. 

A menu page with various characteristics of the last measurement 
appears. 

• Exit the menu function with the softkey Iii. Switch to the meas­
uring mode of the active application. 

~ This menu function is accessible only from the menu function overview for ap­
plications with the BETA method. 

~ This menu function serves informational purposes only and has no effect on 
the active or any other application (if set up). 
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Description of the Menu Functions 25 Automatic Measurement 

25 Automatic Measurement 
Use this menu function to perform a stability test for the detector 
or for automatic memmrement start. 
With an automatic measurement start, the measurement sequence 
runs automatically according to the specified measuring time 
Tmeas. That is, a measurement is taken automatically after every 
x seconds (Tmeas ). 
The stability test checks the stability of the detector (Geiger­
Mtiller counter tube). Instability can lead to serious measurement 
fluctuations. 

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 

o 9 APPL 
the application number (- ... -) and then press - . 
ii See also Section 'Calling an Application', Page 6-6. 

• Call menu function 25 'Automatic Measurement': 
T2 5 MENU 

Press-, then - and then the- key. 

• Activate the 'Automatic Measurement' function with the softkey 

II. 
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 

softkeylB. 

~ This menu function is accessible only from the menu function overview for ap­
plications with the BET A method. 

IJ8i!f' The measuring time Tmeas can be set/changed from the menu function 1 
'Change Application'. 

~ Automatic Measurement Start applies only to the active application. All 
other applications set up in the MMS® will not be affected. 
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Description of the Menu Functions 25 Automatic Measurement 

Stability Test 

Procedure 

• Call 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 

. , 6 9 
keypad to enter the apphcahon number (- ... -) and then 

APPL 
press-. 
I See also Section 'Calling an Application', Page 6-6. 

• Call menu function 25 'Automatic Measurement': 
T2 5 MENU 

Press-, then - and then the- key. 

• Lower 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. It is important that 
radiation does not emit into the air. 

• Activate the 'Stability Test' function with the softkey M . 
An automatic 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 

softk:eylB. 

I& This menu function is accessible only from the menu function overview for ap• 
plications with the BET A method. 

~ Stability Test: If the test factor is between O and 1.5, the stability of the Gei* 
ger-Miiller counter tube is OK. 

iJ3g" This menu function serves only as a test function and bas no effect on the ac­
tive or any other application set up in the MMS®, 
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Description of the Menu Functions 28 store / Do Not Store Readings 

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 "Measurement data not stored 
! ! !". This display type will appear regardless of the measurement 
data presentation mode (numeric display, specification limit dis-
play, SPC Chart) selected for the application. II For a description 
of the simple operating mode see Chapter 5, Section "Simple Op-
erating Mode". 
After selecting "Do Not store meas. data" in this menu function, 
the readings in the active application will not be saved. 

Procedure 

• Call the application whose measurements are not to be saved: Use 
the keypad to enter the application number (- ... llill) and then 

APPL 
press-. 
II See also Section 'Calling an Application', Page 6-6. 

• Call menu function 28 'Store/ Do Not Store Readings': 
T2 .... MENU 

Press-, then- and then the- key, 

• Make the desired selection: Use softkeys B and B . 

• Use softkey Iii to save the selection. Switch to the measuring 
mode ('Simple Operating Mode') of the current application. 

Cancel Menu Function 28 
Call menu function 28 again and change the selection to 'Store meas-
urement data'. 

~ Menu function 28 applies only to the active application. All other applications 
set up in the MMS will not be affected. 

""'" ~ Here, all menu functions that can be called with the- key can aJso he 
executed, in contrast to the simple operating mode. 

~ By default, the measurement data are stored in applications. 
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Description of the Menu Functions 29 Supervisor-Menu 

29 Supervisor-Menu 
This menu contains functions that are only used in particular in­
stances. They require entry of a supervisor code(= 159) to allow 
access. 

Procedure 
Menu functions contained in the Supervisor-Menu can be accessed by 
either of the following two methods: 

If the number of the menu function is known: 
o 9 MENU 

• Enter the number(- ... -), then press the- key, 
ENTER 

enter the supervisor code (159), and press-· 

If the number of the menu function is not known: 

• Call the Supervisor-Menu (- ... ),enter the supervisor code 
ENTER 

(159), then press-. an overview of all menu functions in the 
Supervisor-Menu appears. enter the desired number of the menu 

ENTER 
and press-. 

lfw' The Supervisor code can not be changed. 

~ If a wrong supervisor code is entered (by pressing a wrong key), the message"­
-- Wrong Password! --" will appear on the display. Simply re-enter the super­
visor code. 
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Description of the Menu Functions 30 Printer Selections 

30 Printer Selections 
Select the printer type (9-, 24-pin printer, laser printer) 

Procedure 

• Call menu function 30 'Printer Settings': 
3 0 MENU 

Press-• then - and then the - key. 
1 5 9 

Enter the supervisor code: - - - (in sequence). 
ENTER 

Press-. 

II See also Section 'Calling a Menu Function', Page 6-12. 

• Select the desired printer type: use the softkeys. and B. 

• Use the softkey III to save the selection. Switch to the measur­
ing mode of the active application. 

~ Menu function "Printer Selections" is accessible only from the Supervisor­
Menu! 

~ The selection of the printer type is an instrument setting and applies to all ap­
plications. The settings can be changed at any time. 

~ The "laser printer" selection will also work for most inkjet printers. 

iEs1f' EPSON STYLUS COLOR printer: Select the parameter "24-pin printer" for 
the models 600, 800 and 850. However, a color printout is not possible. The 
EPSON Stylus Color printer, model 400, is not compatible with the MMS®. 
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Description of the Menu Functions 31 Serial Port Configuration 

31 Serial Port Configuration 
Define the data format for the RS232 interlace (baud rate, stop 
bit, parity, handshake, data bits) 
Additionally, the applicable range may be selected: 
- the RS232 configuration applies only to the active application, 
or 
- the RS232 configuration applies to all applications without 
• changing the application-specific settings, 

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 

• Call menu function 31 'Serial Port Configuration': Press in se-
s 1 MENU 1 5 9 ENTER 

quence -------· 

• Select the desired configuration: Press • or •. 
ENTER 

Move the cursor to the respective selection window: -

Procedure: Setting the applicable range 

• Scroll to the second menu page: 1111. 
• Make the desired selection: • or •. 

~ Save the same RS232 interface configuration in all ap&\Wtons: Select the pa­

rameter ~copy current settings" and press the softkey • • . 

• Return to the first menu page: 1111. 

• Save the settings with softkey ll'J. Switch to the measuring 
mode of the active application. 

~ The interface configuration of the MMS® and of the connected device 
(e.g., PC) must be the same. Otherwise, a proper data transfer will not be 
possible! 

~ Menu function 'Serial Port Configuration' is accessible only from the Supervi­
sor-Menu! 

~ The RS232 interface configuration is application~specific and applies to the 
open application. The settings can be changed at any time. 

~ Factory default settings; baud rate 9600, handshake RTS/CTS, 1 stop bit, no 
parity, 8 data bits. 
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32 Assign New Probe 
Use menu function 32 to assign a new probe of the same type to 
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. 

Procedure 
OFF 

• Switch the instrument OFF: Press the - key. 

• Replace the old probe with the new one. 

ON 
• Switch the instrument ON: Press the- key. 

• Call menu function 32 'Assign New Probe': 
3 T2 MENU 

Press-• then- and then the - key. 
1 5 9 

Enter the supervisor code: - - - (in sequence). 
ENTER 

Press-. 

II 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, 

• Assign the new probe to the active application: Press softkey 

e. A message will appear on the display. 

• Use softkey iilB to exit menu function 32. Switch to the measur­
ing mode of the active application. 

• Perfonn a normalization with the new probe: 
ZERO 

Call the nonnalization function: Press the- key. I 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 e , 
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32 Assign New Probe 
(continued) 

Description of the Menu Functions 32 Assign New Probe 

I& We strongly recommend to perform a normalization (or calibration) for this 
application to adapt the calibration curve to the new probe. This will help to 
avoid errors! 

~ Menu function 32 applies only to the active application set up. All other appli~ 
cations set up in the MMS® will not be affected. 

I& If the MMS® cannot find the correct probe type (probe not connected prop­
erly), or if the MMS® does not display the corr.robe type, unplug the new 

probe and reconnect it Then press the softlcey • . Please remember that 
probes for the same test method cannot be connected to the two PERMA­
SCOPE® sockets (e.g., EGABl.3 and EGABl.3-Fe are not permitted). 

llaf' Menu function 'Assign New Probe' is accessible only from the supervisor­
menu! 

~ BETA: Menu 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 isotope type. 

®" This menu function is not available for applications receiving their data via the 
RS232 interface (RS232 Applications). 
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_!?escription of the Menu Functions 33 Secure/Unsecure Application 

33 Secure/Unsecure Application 
It is not possible to use delete functions (menu function 2, menu 
function 4, menu function 5) for secured applkations. 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 welJ. All other menu 
functions, measurement data evaluation and deleting of measure-

DEL 
ments with the - key, or of the last open block (softkey 

ll!h, etc. are available. 

Procedure 

• Call menu function 33 'Secure/Unsecure Application': 
3 3 MENU 

Press-, then- and then the-key. 
1 5 9 

Enter the supervisor code: - - - (in sequence). 
ENTER 

Press-. 
Ill See also Section 'Calling a Menu Function', Page 6-12. 

• Blocking the normalization and calibration functions 

(at llllil) for this application (if so desired): Press the softkey 

1M 

• Unblocking the normalization and calibration functions: press 

the softkey 1M again. 

ENTER 
• Press - to move to the right selection box "Appl.". 

• Select the application (name) to be secured/unsecured: use 

the softkeys D and B. 
• Secure the selected application: use the softkey Ill. The follow­

ing markers wil1 appear to the left of an application name to indi­
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. 
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Description of the Menu Functions 33 Secure/Unsecure Application 

• Unsecure the selected application (either *or#): use the softkey 

1111. The marker to the left of the application name will disap­
pear. It also will no longer appear in the list of applications. The de­
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(*)). 

• If additional applications are to be secured/unsecured, repeat the se­
ENTER 

quence starting at ~ . Use - to switch between the window 
ZERO CAL 

to activate- and- key blocking and the "Appl." window. 

• Change to the measuring mode of the active application: use the 

softkeyli.l. 

~ Securing and unsecming apply only to the application for which the name 
was selected from the "Appl." list (window) in this menu function. 

l@r' The menu function 'Secure/Unsecure Application' is accessible only from the 
Supervisor -Menu! 

~ Blocking the normalization and corrective calibration functions [XJ takes 
effect only in connection with securing 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 . 

~ Secured applications are marked with a pound sign "'if' to the left of the appli­
cation name, 

~ Secured applications, where additionally the normalization and calibration 
functions are blocked, are marked with an asterisk(*) to the left of the applica­
tion name. 
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Description of the Menu Functions 34 Simple/Normal Mode 

34 Simple/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- 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. 
I For more information see Chapter 5, Section "Simple Operat­
ing Mode", page 5-19. 

Procedure 

• CalJ menu function 34 'Simple/Normal Mode': 
3 ◄4 MENU 

Press-. then- and then the- key, 

1 5 9 
Enter the supervisor code: - - - (in sequence). 

ENTER 
Press-. 

I 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 Ill : 
ENTER r·J • Press - to move to the next parameter. 

,~" 

• Activate the parameter "Delete measurements with 'FINAL RES"': 

use the softkey IJI. 

• Confirm the settings with the softkey (Ill , Change to the simple 
operating mode of the active application. 
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Chapter 6: Instrument Functions 

34 Simple/Normal 
Mode 

(continued) 

Simple Operating 
Mode ➔ Standard 
Operating Mode 

Paqe 6-96 

Description of tho Menu Functions 34 Simple/Norma! Mode 

Switch from simple operating mode to standard operating 
mode 

Procedure 
MENU 1 

• Press the - key. Enter the supervisor code: Press -, 
5 9 ENTER 

-• - (in sequence) and then-. Menu function 34 will 
open immediately. 

• Use the softkeys. and a to select the normal measurement 
mode. 

• If necessary, deactivate the parameter "Delete measurements with 
ENTER 

'FINAL RES."': Press- and deactivate the parameter with the 

softkey III appearing on the display. 

• Confinn the settings with the softkey Ill . Switch to the measur­
ing mode of the active application. 

~ Menu function 34 is a general setting that applies to all applications. 

~ The activated parameter "Delete measurements with 'FINAL RES' " has no 
effect in the normal measurement mode. 

~ The menu function 'Simple/Normal Mode' is accessible only from the Supervi­
sor-Menu! 

~ Difference measurement: Applications with difference measurement cannot 
be displayed in the simple operating mode. If the simple operating mode is ac­
tive, an application with difference measurement cannot be called, or menu 
function 34 cannot be called from an active application with difference meas­
urement 

~ To cancel menu function 34 use softkey lill. Changes made to the settings 
will not go into effect. You will exit this menu function aud the measuring 
mode of the active application will appear on the display. 
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Description ofthe Menu Functions 35 Automatic Switch-OFF 

35 Automatic Switch-OFF 
Use this menu function to set a time period after which the MMS® 
will switch OFF automatica11y if no key of the keyboard is 
pressed, no measurement is carry out, or no data are transferred to 
the printer or via the RS232 port during this time. 

Procedure 

• Call menu function 35 'Automatic Switch-OFF: 
3 5 MENU 

Press-• then - and then the - key. 
1 5 9 

Enter the supervisor code: - - - (in sequence). 
ENTER 

Press-. 
c·-,_ 11 See also Section 'Calling a Menu Function', Page 6-12. 
,_J 

0 

C) 

• Enter the desired time period: use the number keys of the keypad 
0 9 - ... -). 

• Save the settings with the softkey li!I. Switch to the measuring 
mode of the active application. 

~ Menu function 35 is a general instrument setting, 

IJ@:r' Cancel menu function 35 with the softkey 1111. 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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Chaptt!r 6: Instrument Functions 

36 Lift-Off Compensa­
tion 

36 Set DUAL Method 

DUALSCOPE® 

Page 6·98 

Description ot the Menu Functions 36 Litt•Ott compensation 

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 mea<mring type, 
The lift-off effect is the effect on the measurement of the air gap, 
or an outer non-conductive coating, between probe and specimen 
(up to a certain distance). 

iJ] For more details on the lift-off effect on electr. conductivity meas­
urements see Chapter 9. 

lii1l To check the lift-off compensation, see Chapter 7, beginning at 
page 7-56. 

IJ@? Lift-off compensation is performed exclusively by Fischer or an authorized Fis­
cher service facility. 

D@"' All probes for the SIGMA( ... ) and SIGMASCOPE® measuring types are lift­
off compensated at the factory. Similar to the master calibration, the lift-off 
compensation data is stored in the probe connector. 

~ This menu function is not available for applications receiving their data via the 
RS232 interface (RS232 Applications). 

36 Specifying the DUAL Measurement Method 
Dual probes (e.g., EDlO) 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 non-ferromagnetic substrate materi­
als. Contrary to the duplex measurement, the dual probe measures 
only the thickness of one coating. 

D@"' Multi-coating system 
The dual probe should only be set up for one measurement method (eddy cur­
rent, NC/NF or magnetic induction NF/Fe) to make measurements on multi­
coating systems. In !his case, the dual probe acts either like an eddy current 
probe (measurement method IS OS COPE®) or like a magnetic induction probe 
(measurement method PERMASCOPE®). This ensures that indeed the thick­
ness of the coating of interest will be measured. 
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Description of the Menu Functions 36 Specifying ihe DUAL Measurement Metnod 

non-conductive coating Example of a multi-coating system 

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 
µm (2.4 mils) for zinc). 

• Only NF/Fe system active: in the above example, one coating 
thicknes:s 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 method is selected auto­
matically when placing the probe on the specimen. 

Procedure 
3 6► MENU 

• Call menu function 36 'Set DUAL Method': - - --
• 159ENTER 

Enter the supervisor code: - - - - • 

• Select the measurement method: a, a. 
• Save the setting with the softkey Ila; change to the measurement 

mode of the current application. 
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37 Linking of applies~ 
tions 

PERMASCOPE® 
ISOSCOPE® 

OUALSCOPE® 
SIGMA 

NICKELSCOPE® 
CU-SCOPE 

FERITSCOPE® 
SIGMASCOPE® 
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37 Linking of Applications 
This menu function 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 normalizatiori (Zero function). 
For example: All applications created in PERMASCOPE® mode 
with the EGAB!.3 probe, serial number 0296005, will be linked. 
The nonnalization will be setup when creating the first new appli­
cation. All further new 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 EGAB 1.3 probe, serial number 0296005, will be linked. 
Likewise other multiple applications created for the measuring 
type NICKELSCOPE® using the probe EN3, serial number 
029589, will also be linked. The previous normalizations and cali­
brations are overwritten. 
When new application are created with applications linkage en­
abled, the new application will automatically 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 pertorm a new 
normalization (Zero function) and/or corrective calibration (Cal 
function) to assure that all linked applications used a defined calibra­
tion or normalization!!! 
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Procedure 

• Call menu function 37 'Linking of applications': 
3 7 ME~ 

Press-• then - and then the - key. 
1 5 9 

Enter the supervisor code: - - - (in sequence). 
ENTER 

Press-. 
I See also Section 'Calling a Menu Function', Page 6-12. 

• Press softkey Ill to activate the link mode. 

• Save the setting with the softkey fil't. Switch to the measuring 
mode of the active application. 

~ Active (enabled) application linkage mode is indicated by the ::>OC symbol. 

I@? BETA: Applications linking is not available for the BETA measuring type. 

~ Menu function 37 is a global instrument setting that applies to all applica­
tions independent of blocking the normalization and the corrective calibration 
set in menu function 33. The setting in menu function 37 can be changed at 
any time. 

~ This menu function is not available for applications receiving their data via the 
RS232 interface (RS232 Applications}. 

W The menu function 'Linking of applications' is accessible only from the Super­
visor-Menu! 

~ Cancel menu function 37 with the softkey II. Changes made to the setting 
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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I 38 Control Line Level I 

Page6-102 
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38 Control Line Level 
A control line is connected to pin 12 of the multifunction connector. 
Its level will switch to high when the data memory (approx. 20,000 
measurement data) of the MMS® is full. The control line can be used 
to control a signal (such as a light, horn, etc.). 

IJ Connector, Chapter 3, Page 3-4. 

[I Instrument operation (e.g., selecting parameters), from page 6-24 

~ The control line has TIL level (5 V/5 mA). 

~ The menu function 38 is a general instrument setting. 

~ Use the softkey (a to cancel menu function 38. 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. 

Procedure 

. 3 ,11.8 MENU 
• Call menu function 3& 'Control Line Level': - - --

• 1 5 9 ENTER 
Enter the supervisor code: - - - --

• Select the pin-out: B , B. 
Displayed Parameter Description 

norl'lal No signal when the data memory of 
the MMS® is full. 

hi9h, when l"lel'lOI""'::! is full The line level changes to high, when 
the data memory of the MMS® is full. 

• Use the softkey e to save the setting. Switch to the measuring 
mode of the active application. 
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39 Select the Calculation Method for the Control 
Limits 
Select the standard for calculating the control 1imits. 

• 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 ffu Qualitiit e. V .' (German 
Quality Society)) 

Ill Instrument operation. e. g., selecting parameters, from page 6-24. 

i1J For a parameter description (calculation forrnulars), see the Glos­
sary in the Appendix. 

[illl See also Chapter 11, Evaluation. 

~ Menu function 39 is a general instrument setting. 

Il&" The control limits in the applications will be re-calculated when switching 
from ASTM MNL-7 to "DIN" or vice versa. 

~ Use the softk:ey Ill to cancel menu function 39. 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, 

Procedure 

• Call menu function 39 'Calculation of control limits':·-

a 
1 5 9 ENTER 

Enter the supervjsor code; - - - -· 

• Select the calculation method: a, •. 
• Use the softkey R to save the setting. Switch to the measuring 

mode of the active application. 
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I 40 Allow adapter 19/8 I 
PERMASCOI'® 

ISOSCOPE® 
DUALSCOPE® 
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40 Allow adapter 19/8 
Using adapter 19/8 (MMS® X, 602-479) a second magnetic induc­
tion or eddy current probe can be connected to the MMS®. Con­
nect one probe to the outer PERMASCOPE® socket and a second 
probe to the 8-pin socket of the adapter that is plugged into 1he 
MAGNA/EDDY socket. 

I For connection instructions see Chapter 3 Connections, Page 3-5, 

l]l 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, S..pin PERMASCOPE® socket! 

Procedure 

. ::«. _ 0 MENU 
• Call menu funct10n 40 'Allow adapter 19/8': - - --

1 5 9 ENTER 

Enter the supervisor code: - - - - • 

• Activate the function: Ill. 

• Save the setting with the softkey (Ill; change to the measurement 
mode of the current application. 

~ Set up one (or more) application(s) for each probe. 

~ Menu function 40 is a general instrument setting. 

I@? You can set up applications or make measurements with magnetic induction or 
eddy current probes connected via adapter 19/8-Adapter to the Q 
MAGNA/EDDY socket only if the adapter has been enabled in menu function '·::_ 
40. 

~ Measurements with probes (e.g., EN3) connected directly to the 
MAGNA/EDDY socket can be performed even when the menu function 40 is 
enabled. 

~ Cancel menu function 40 with the softkey Ill. 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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7 Normalization/Calibration 

This chapter deals with systematic influences on the measurement 
caused by the properties of the specimen and of the probe. These influ­
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 conductivity, 
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 BErA). 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-) 
Basically compensates for geometric changes in the specimen by es­
tablishing a new Zero reference value. 

CAL 
Corrective Calibration(-) 
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 a 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, 
geometry, etc.) and compensates for minor probe tip wear. 

SIGMA( ... ) and NICKELSCOPE®: Ability to return the measuring 
system (probe and instrument) to defined default condition. 

CU-SCOPE: Calibration of probe, with new probe tip (probe car­
tridge), and instrument to basic default condition. 
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Chapter 7: Normallzationt0am,rat1on 

Calibration per 
Application 

Master Calibration 

... erases all correc­
tive calibrations relat­

ing to the probe! 

Page 7•2 

A normalization or corrective calibration applies only to the active ap­
plication. The calibrations (normalization, 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. !I 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. 

The master calibration changes the master characteristic stored in the 
probe! Thus, the ma,;;ter calibration applies to all applications that 
have been set up with this particular probe! To prevent erroneous 
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. 

~ There is no master calibration for beta probe . 

Figure 7_1 offers an overview of possible calibration functions. 

Corecllve C.illlration 

_., 
C.lil1ralk>n 

~ Be careful when performing the 

Figure 7 _ 1 : Calibration • Overview 

calibration. It determines the accu­
racy of the subsequent measure­
ments. - Remember, a measure­
ment can never be more accurate 
than the calibration itself!?! 
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Normalization/Csllbration for Coating Thickness Measurements 

r''"\ 

i,~ 7 .1 Normalization!Calibration for Coating 

0 . 

Thickness Measurements 

The main influences producing erroneous measurements during coat­
ing thickness measurements are: 

• physical properties of the coating and substrate of the specimen 
(electrical conductivity, penneability, heat treatment) 

• the geometric properties of the specimen (shape, thickness of the 
substrate) 

• the mea,;urement area's distance from the edge (edge effect) 

• 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 parts 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. They should always be kept in good condi­
tion! 

~ Replace calibration standards and foils with new ones when signs of wear 
become apparent! Especially foils less than 50 µm (2 mils) thick are subject 
to rapid wear, We recommend no more than 100 to 200 measurements before 
replacing such foils. 

IE? For the PERMASCOPE® and the magnetic induction measurement method of 
,<;>,. DUALSCOPE®, cah'bration foils :S: 30 µm (1.2 mils) thick must be made of 
C} copper-beryllium to avoid indentation errors. 

II? If "extemal Start only" is specified for measurement acquisition in menu 
function 18, the message "[Extern Start]" will appear in the normalization and 
calibration menu screens. In this case, measurement acquisition is initiated by 

emER 
an external trigger switch or by pressing the - key of the keypad. 

Exception: The II softkey is always used for acquisition of the air measure­
ment. 

e} The purpose of the Base material included with the probe shipment is to 
check the instrument functions. It can be used to test the repeatability of the in­
strument. Do not use this part for normalizations and calibrations! Use an un­
coated part for this purpose. 

~ The calibration foils and saturation standards that might be included with 
the probe shipment are used for normalization and calibration of a particular 
measurement application, 
Saturation standards - used for normalization, corrective and master calibration 
Calibration foil(s) - used for the corrective calibration 
Master foil set - used for the master calibration 
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Norma!izatioNCaHbration tor coa11ng l n1c1<ness Measuremen!S Normallzauon 

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. 
!I See also Section '37 Linking of application', page 6-100. 

ZERO 
~ If a new normalization (111111) is to be performed for an already existing ap­

plication, the measurement mode of the desired application must be selected 
(active). 

~ Previous measurement data of an application remain even after a normaliza­
tion. A new block will always start after normalization. 

II&' The normalization of an application is copied together with the application. 

~ The continuously calculated mean value is always displayed during the nor­
malization. Continue to perfonn single measurements until 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 surface: s S: 0.3 µm (0.12 mils) 
rough surface: s = 0.7 to 1 µm (0.28 to 0.40 mils) 

Ds' Always check the normalization with a reference measurement. II See Chap­
ter 6 Section 'Reference Measurement', Page 6-34. 

W The purpose of the Base material included with the probe shipment is to 
check the instrument functions only. Do not use this part for nonnalization be­
cause the material properties of the base material and your product material are 
always different! 

~ The production of working calibration standards see Chapter 8, page 8-1. 

~ Depending on the measuring type, the saturation standards included with the 
probe shipment may also be used for the normalization. 

~ Dual probe: When normalizing an application created with a dual probe and 
the parameter setting "both methods" in menu function 36, the normalization 
will be performed only for one test method at first Additional the normaliza­
tion also has to be perfonned for the other test method (zero function, iii), so 
that the coating thickness can be measured correctly with both test methods. 
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NoITT1al!zatlon!Calfbratlon for Coating Thickness Measurements Normalization 

The normalization procedures differ depending on the measuring type 
and the coating/substrate combination. 

Measuring Type Coatlng/Substrat• Probe Description 
(Exp.) ii Page 

PERMASCOPE® NC, NF/Fe EGABL3 7-7 

ISOSCOPE® NC/NF ETA3.3 7-7 

DUALSCOPE® NC/NF and ED!O 7-7 
NF/Fe 

SIGMA (NF/FE) NF/Fe ESD! 7-8 

SIGMA (DUPLEX) NC/NF/Fe ESG2 7-8 

SIGMA (CR/NF) Cr/NF ESC! 7-26 

SIGMA (NI/FE) Ni/Fe ESD! 7-10 

SIGMA (NF/NC) NF/NC ESC! 7-11 

CU-SCOPE Cu/NC ESLOSA 7-1! 

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 
Cr, CR: chrome 

The different methods of normalization are described on the following 
pages. The measuring type used for the active application is always 
displayed in the upper left comer of the MMS® screen (see Figure to 
the right). 
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Chapter 7: Normalization/Callbratlon 

PERMASCOPE® 
ISOSCOPE® 

DUALSCOPE® 

"""'•linhon 

p,...,,.. --~ ,,..,....,.,."" ·- ! 

0.00 
;;;, e.aa •• aaa "' a 

= 

~ ! 
Non,aliz 

Pl•••• ...,.,,..... n-

2. 

until th "' constant 
lil-ilil-l!lil!I 

The measurement mode 
of the active application 
appears on the display. 
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Normalization/Calibration for Coating Thickness Measurements Nonnalization 

7.1.1.1 Normalization for Measuring Types 
PERMASCOPE®, ISOSCOPE® and DUAL­
SCOPE® 

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. 

~ For measuring 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. 

• When setting up a new application: New application is being set up 
(Menu Function 0). 

PW Please, observe the notes (ir.w) on page 7-4. 

I Call Normalization 

... for a previously set 
up application 

Procedure 

ZERO 
• Press the - key of the keypad. 

... when setting up a new m!I 
application (menu fct O) • Press the softkey Dlnm . 

Measure on Base 

Accept the Normali­
zation Parameters 
into the Application 

• Measure n times on the Base material. 
(uncoated reference part.) 

Repeat placing the probe on the 
reference part until the th-value (mean 
value) becomes stable. 

~ In ge.neral, about 5 - 10 measurements are 
sufficient 

• Press the softkey 1111 . 
End the normalization, save the 
application together with the 
normalization parameters. 
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Norma!!zation/Galibration for Coafing Thickness Measurements Normalization 

7.1.1.2 Normalization for Measuring Types 
SIGMA (NF/FE} and SIGMA (DUPLEX} 

Required: 
when setting up a new app1ication and when properties of the speci­
men change, parti.cularly the geometric properties. 

Required Materials: 
- Base: uncoated reference material (bare product) corresponding to 

the material and geometric properties of the finished product. 

~ 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 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. 
~ For dual coating thickness measurements (SIGMA (DUPLEX)), saturation 

meaa<;; material of the NF metal coating. 

Prerequisites: 

• For a previously set up application: The application that a new nor­
malization is to be perfonned for must be active and in measure­
ment mode. 

• When setting up a new application: New application is being set up 
(Menu Function 0). 

~ Plea<;e, observe the notes (w) on page 7-4. 

I Call Normalization 

... for a previously set up 
application 

Procedure 

ZERO 
• Press the - key of the keypad. 

... when setting up a new ~ 
application (menu fct. O) • Press the softkey mmI§ • 

j Measure in Air I 
'----------' • Place the probe in air and press the 

softkeyHII. 

PW A minimum probe to specimen distance 

of 5 cm (2 inches) is required. 

Onerator's Manual FISCHERSCOPE® MMS'I' 
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Chapter 7: Normalization/Calfbratlon 

SIGMA (NF/FE) 
SIGMA (DUPLEX) 

(continued) 

~! 
""""•ll'™-i= 

, • .,..,~~·tl 

11. 
i. ~-1 " l >•lRCIIUa!'ilH 

until phi ""constant 

~t 

'"'"''"" <Sil ,,..,,, .... ~ 

-88. • 
l2•LA~ 

until p i"" constant -
The measurement mode 
of the active application 
appears on the display. 
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NonnaHzation/Calibration for Coating Thickness Measurements Nonnalization 

Procedure 

Measure on Base • Measure n times on the Base material . 
(uncoated reference part) 

Repeat placing the probe on the 
reference part until the phi-value 
(mean value) becomes stable. 

~ In general, about 5 - 10 measurements are 
sufficient 

Accept the 
• Press the softkey (II . Measurements 

Measurement on 
Saturation • Measure n 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. 

~ In general, about 5 - 10 measurements are 
sufficient. 

Accept the Normali-
Press the softkey fll . zation Parameters • 

into the Application End the normalization, save the 
application together with the 
normalization parameters. 
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NormaHzatlon/Galibratkm for Coating Thickness Measurements Normalization 

7.1.1.3 Normalization for the Measuring Type 
SIGMA (NI/FE) and SIGMA (CR/NF) 

Required: 
when setting up a new application and when properties of the speci­
men change, particularly the geometric properties. 

Required Materials: 
- Base: uncoated reference material (bare product) corresponding to 

the material and geometric properties of the finished product. 

~ For measuring type SIGMA (NI/FE) 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. 

• When setting up a new application: New application is being set up 
(Menu Function 0). 

l@r' Please, obi.-erve the notes (nr) on page 7-4. 

Call Normalization 

... for a previously set 
up application 

... when setting up a new 
application (fct 0) 

Procedure 

• 
ZERO 

• Press the - key of the keypad. 

• Press the softkey i\l . 

j Measure in Air j 
L.---------' • Place th-be in air and press the 

softkey . 

Measure on Base 

~ A minimum probe to specimen distance 

of 5 cm (2 inches) is required. 

• Measure n times on the Base material. 
(uncoated reference part.) 

Repeat placing the probe on the 
reference part until the mean phase 
angle value (phi) becomes stable. 

~ In general, about 5 - 10 mea,,1JJements are 
sufficient 

Ooerator's Manual FISCHERSCOPE® MMS® 
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Chapter 7: Normalization/Calibration 

SIGMA (NVFE) 
SIGMA (Cr/NF) 

(continued) 

The measurement mode 
of the active application 
appears on the display. 

SIGMA (NF/NC) 
CU-SCOPE 

61,Wf!-
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Normalization/Calibfation for Coating Thickness Measurements Normalization 

Accept the Normali­
zation Parameters 
into the Application 

Procedure 

• Press the softkey fBBI . 
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). 

~ Please, observe the notes (w) on page 7-4, 

Procedure 

lean Normalization 

... for a previously set up • application 
ZERO 

Press the - key of the keypad . 

... when setting up a new Ell 
application (menu fct. O) • Press the softkey iiiml3 , 
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Norrnal!zation/Ga!ibral!on for Coating Thickness Measurements Nonna!izatlon 

Procedure 

jMeasure in Air I 
~--------- • Place thil.ibe in air and press the 

softkey . 

Measure on 
Saturation 

Accept the Normali­
zation Parameters 
into the Application 

~ A minimum probe to specimen distance 

of 5 cm (2 inches) is required. 

• Measure n 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. 

W In general, about 5 - 10 measurements are 
sufficient 

~ When using the CU.SCOPE measuring 
type, hold the probe straight and 
perpendicular to the board while inserting it 
into the plated through hole. 

• Press the softkey 1111 . 
End the normalization, save the 
application together with the 
normalization parameters. 

Operator's Manual FISCHERSCOPE® MMS® 
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SIGMA (NF/NC) 
CU-SCOPE 
{continued) 

The measurement mode 
of the active application 
appears on the display. 
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Chapter 7: Normalization/Calibration 

NICKELSCOPE® 

~ I "-·-=~~ 
+ !1nt 1.4! s• 

'2, .. ,U<;f(El. 

until xn = constant 

11111 

The measurement mode 
of the active application 
appears on the dlsptay, 
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Nomialization/Callbration for Coating Thickness Measurements Normalization 

7.1.1.5 Normalization for the Measuring Type 
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 material having a 

thickness at least equal to the depth of penetration of the probe used 
(Nickel). The depth of the penetration is mainly a function of the 
probe type and probe frequency. The Ni saturation standard included 
with the shipment can be used. 

~ The saturation standard used for the normali7..ation may not consist of sev« 
eral Ni sheets or foils. 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 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). 

l@f' Please, observe the notes (mi') on page 7-4. 

I Call Normalization 

... for a previously set 
up appJication 

Procedure 

ZERO 
• Press the - key of the keypad. 

... when setting up a new (!Eel 
application (fct. O) • Press the softkey iilmm . 

Measure on Nioo 
(Saturation) • Measure n times on Ni00 (saturation). 

Accept the Normali­
zation Parameters 
into the Application 

Repeat placing the probe on the 
reference part until the Xn-value 
(mean value) becomes stable. 

It:§" In general, about 5 - 10 measurements are 
sufficient 

• Press the softk.ey Ill . 
End the normalization, save the 
application together with the 
normalization parameters. 

Ope_rator's Manual FISCHERSCOPE® MMS"' 
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Normal!zation/Calibralion for Coating Thickness Measurements Corrective canbratlon 

() 7.1.2 Corrective Calibration 

0 

0 

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 oo 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 usually 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 ma.~ter calibration. Using the 
2-point calibration with measuring types PERMASCOPE®, 
!SOSCOPE® and DUALSCOPE® allows for adaption of the master 
calibration data to extreme 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 affect~ 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::;: Xnstandard ::;: 0.95 
Calibration foils: 0.1:::;; Xnpm1 s; 0.7. When using two calibration foils, 
the difference between the two foil thicknesses must be .:1Xnp0u < 0.1. 

IJI See Chapter 6, Section "18 Display Mode/Measurement Trigger", 
page 6-70 for information on measurements of Xn values (normal­
ized countrate). 
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Chapter 7: Normalization/Calibration 

Page 7-14 

Normalization/CaHbratlon for Coating Thickness Measurements Corrective Galibration 

~ 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 a narrow thickness range, a foil with a thick­
ness covered by this range can be used. However, this usually reduces the accu-­
racy outside this range when compared to the corrective 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 caJibration function affects all applications which 
have been set up for the same measuring type and with the same 
( equal) probe as the active application. 
liiill See also Section '37 Linking of application', page 6-100. 

CAL 
~ lf a corrective calibration C.-) is to be performed for an already existing 

application, the measurement mode of the desired application must be se­
lected (active). 

~ Previous measurement data of an application remain even after a corrective 
calibration. A new block will always start after a corrective calibration. 

~ The corrective calibration of an application is copied together with the applica­
tion. 

ll&' The continuously calculated mean value is always displayed during the correc­
tive calibration. Continue to perform single measurements until the changes of 
the mean values are within the desired accuracy, With rough surfaces, this can 
require many individual measurements. 
If there are no other specifications the following may be used as a guideline: 
for n = 10 measurements 
smooth surface: s ::; 0.3 µm (12 mils) 
rough surface: s = 0.7 to l µm (28 to40 mils) 

ll&' Always check the corrective calibration with a reference measurement. 
llli See Chapter 6, Section "Reference Measurement", Page 6-34. 

l@i" The purpose of the Base material included with the probe shipment is to 
check the instrument functions only. Do not use this part for the corrective cali­
bration because the material properties of the base material and your product 
material are always different! 

~ The probe shipment includes suitable saturation standards and calibration 
foils for the corrective calibration. 

~ The production of working calibration standards see Chapter 8, page 8-1. 

l@i" Use softkey Ill 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 ou the base respectively on the saturation. 

~ Dual probe: When corrective calibrating an application created with a dual 
probe and the parameter setting "both methods" in menu function 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 (zero function, Iii), so that the coating thickness can be measured cor­
rectly with both test methods. 
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Nonna!ization/Calibralion for Coating Thickness Measurements Corrective Calibration 

The corrective calibration procedures differ depending on the measur­
ing type and the coating/substrate combination. 

Measuring Type Coating/Substrate Probe Description 
Material (Example) Iii Page 

PERMASCOPE® NC,NF/Fe EGABL3 7-17 

ISOSCOPE® NC/NF ETA3.3 7-17 

DUALSCOPE® NC/NF and ED!O 
7-17 

'1P I Fe 

SIGMA (NF/FE) NF/Fe BSD! 7-19 

SIGMA (DUPLEX) NC/NF/Pe ESG2 7-22 

SIGMA (CR/NF) Cr/NF ESCI 7-26 

SIGMA (NI/FE) Ni/Pe BSD! 7-26 

SIGMA (NF/NC) NF/NC ESC! 7-28 

CU-SCOPE Cu/NC ESL08A 7-28 

NICKELSCOPE® Ni INF, NC EN3 7-31 

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 
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 to the right). 
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Chapter 7: Normalization/Calibration 

PERMASCOPE® 
ISOSCOPE® 

DUALSCOPE® 

"°"""""~ =tu,,--,,u.,,, r,~..,. ~ ,.....,,,.., "",m,re, 

~ t 

.... :::::::-; 

.. 0 . • 
~~ 

I UWP<..IIO. I 

FEA'l•flS1+7F! 

until th ""constant 
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Normalizatioo/Cslibration for Coating Thickness Measurements Corrective Galibration 

7.1.2.1 Corrective Calibration for Measuring Types 
PERMASCOPE®, ISOSCOPE® and DUAL­
SCOPE® 

Required: 
when after a nonnalization 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. 

~ For measuring type PERMASCOPE® do not use the Base material (bare sub­
strate standard) supplied with the shipment - material properties different! !l 

- 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. 

Prerequisites: 
• The application that a corrective calibration is to be performed for 

must be active and in mea,;,urement mode. 

ff> Please, observe the notes(~) on page 7-15. 

Call the Corrective 
Calibration 

I Measure on Base 

Accept the Measure­
ments 

Procedure 

CAL 
• Press the - key of the keypad. 

• 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. 

ff> In general, about 10 measurements are suffi~ 
cient. 

• Press the softkey fltll to save the cor­
rection value for the zero point charac­
teristic and to advance to the next step 
of the calibration. 
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Normalizallon/ca!lbrallon for Coating Thickness Measurements Corrective calibration 

Measure on a 
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. 

• Press the softk:ey II, use the key­
pad to enter the nominaJ thickness and 
confirm the entry with the softkey -

• Place the calibration foil on the un­
coated reference part (Base). 

• Measure n times on the foil. 
Repeat placing the probe on the cali­
bration foil until the th-value (mean 
value) becomes stable. 

~ In general, about 5 w 1 O mea\lllfements are suffi­
cient 

• Press the softkey [M to save the cali­
bration parameters for the standard 
and to advance to the next step of the 
calibration. 

~ 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. 

If 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 l ". Otherwise go to the follow­
ing procedure step. 

• Press the soft:key [M . 
End the corrective calibration, save the 
application together with the correc­
tive calibration parameters. 
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DUALSCOPE® 
(continued) 

The measurement mode 
of the active application 
appears on the display. 
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Chapter 7: Norrnaffzatlon/CaUbration 

SIGMA {NF/FE) 

Paoe 7-18 

Normalization/Calibration for Coating Thickness Measurements Correcfive Calibration 

7.1.2.2 Corrective Calibration for the Measuring 
Type SIGMA (NF/FE) 

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 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 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. 
II Please refer to Section "The Production of Working Calibration 
Standards" on page 8-1. 

Prerequisites: 

• The application that a corrective calibration is to be perlorrned for 
must be active and in measurement mode. 

lfW' Please, observe the notes (11W) on page 7-15. 
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NormaHzatlonJCa!ibratlon for Coa1tng Thickness Measurements Corrective Galibration 

Call the Corrective 
Calibration 

!Measure in Air 

I Measure on Base 

Accept the Measure­
ments 

Measure on 
Saturation 

Accept the Measure­
ments 

Measure on 
Standard 1 
Displayed Thickness 
Differs From Nominal 
Thickness of Stand­
ard 

Procedure 

CAL 
• Press the - key of the keypad. 

• Place the probe in air and press the 

softkeyllll. 
I@" A minimum probe to specimen distance of 5 

cm (2 inches) is required. 

• Measure n times on the Base material. 
(Uncoated reference part). 

Repeat placing the probe on the refer­
ence part until the phi-value (mean 
value) becomes stable. 

I@" In general, about 5 - 10 measurements are suffi­
cient. 

• Press the softkey B to save the cor­
rection value for the zero point and to 
advance to the next step of the calibra­
tion. 

• 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. 
~ In general, about 5 - 10 measurements are suffi­

cient. 

• Press the softkey B 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. 

• Press the softkey II.use the keypad 
to enter the nominal thickness and con-

firm the entry with the softkey B. 

Ooerator's Manual F!SCHERSCOPE® MMS® 
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( continued) 

......,,lint!"" 
WW, U,o !'t-ob<> !~ ~le, 
er,,ss So-ct•.,.. ·e,tr x.• 

Page 7·19 

I 
I 

! 
f 



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

Chapter 7: Normalization/Calibration 

SIGMA (NF/FE) 
(continued) 

The measurement mode 
of the active application 
appears on the display. 

Page 7-20 

Normalization/Calibration for (?oallng Thickness Measurements Corrective Calibration 

Procedure 

Measure on the Cali- • Measure n times on the calibration 
bration Standard standard. 

Repeat placing the probe on the refer-
ence part unti1 the Xu-value (mean 
value) becomes stable. 

~ In general, about 5 - 10 measurements are 
sufficient. 

Accept the Measure• • Press the softkey flll to save the cali-men! on Standard 
bration parameters for the standard 
and to advance to the next step of the 
calibration. 

~ 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. 

-------------------------' 1Measure on ' If so desired, a second standard can be 
:Standard 2 used to adapt the calibration data to the 
~-----------------------~ measurement application. Repeat the pro-

cedure described under "Measure on 
Standard l ". Otherwise go to the follow-
ing procedure step. 

Accept the Correc-
• Press the softkey flll . live Calibration Pa-

rameters into the Ap- End the corrective calibration, save the 

plication application together with the correc-
tive calibration parameters. 
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Normalization/CalibratiOn for Coating Thickness Measurements correctlve CaHbration 

7.1.2.3 Corrective Calibration for the Measuring 
Type 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 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 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 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. 
ID Please refer to Section "The Production of Working Calibration 
Standards" on page 8~1. 

~ 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: 

• The application that a corrective calibration is to be performed for 
must be active and in measurement mode. 

~ Please, observe the notes (u;w) on page 7-15. 

Om,rntor's Manual FISCHERSCOPE® MMS® 
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Chapter 7: Nonna!lzation/Calibration Normalization/Calibration for Coating Thk::kness Measurements Corrective Calibration 

Procedure 
,-'j', 

! ) 
' ""-" 

I SIGMA (DUPLEX) Call the Corrective- CAL ! 
(continued) Press the - key of the keypad. ' Calibration • I 

I 

I I Measure in Air • Place thil.ibe in air and press the 

I ~orNH""-'"" softkey . 

' ~ .. ,1~~·1,&•,li;i ~ A minimum probe to specimen distance 

I ~,,,.I llllflCQIJE!VIN 11...\Qt, " of 5 cm (2 inches) is required. 

I 
I §l§l!lE! (Ql.l!'!b.l:t I Measure on Base I 

~! 

_u,..,,.,., • Measure n times on the Base material. 
I Pl<-a"" ,,. • .._.... ..... u, 

(Uncoated reference part). 

I 13. 01 Repeat placing the probe on the refer-
I ..,,,,, 12.e, ~, ,., ence part until the phi-value (mean ' 

I 
012•~~"""""""'' value) becomes stab]e. I 

until phi = constant 
~ In general, about 5 - 10 measurements are 1°) 

I

-

~-" 
- --

sufficient. ) ,, 

' I \' , 

I 
I -

Accept the 
Press the softkey lilt to save the cor- I 

Measurements • I I rection value for the zero point meas-

' urement and to advance to the next ! 
! step of the calibration. I 
I 

Measure on • Measure n times on the saturation 
Saturation standard. 

H"'~•l!""\l"' <ol>lU' (Reference part with saturation coating thick-
Ne.....-.. ,,-ti...,. or, ~ 

ness, no paint or NC coatings). 

-88. 1! Repeat placing the probe on the refer-

~! 
~•-·~·-" ..... ence part until the mean phase angle 
-l 21lRClll.ER-'ZII jf 

until phi ""constant 
value (phi) becomes stable. 

- ~ In general, about l O measurements are suffi-
/00 l'! cient. 

Accept the 
Press the softkey lilt to save the cor-Measurements • 
rection value for the saturation point 
and to advance to the next step of the 
calibration. 
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Normalization/calibration for Coating Thickness Measurements corrective Cal!bration 

Measure on the 
Standard 1 
Foil/Base Material 
Displayed Thickness 
Differs From Nominal 
Thickness of Stand­
ard 

Measure on 
Calibration Foll 

Accept the Measure­
ment on Standard 

,-------------------------
' ' :Measure on ' 
:Standard 2 
' ' -------------------------' 

Accept the 
Measurements 

Measure on Calibra~ 
lion Standard 1 
NF/Base Material 

Procedure 

The displayed thickness value can be 
changed if it does not correspond to the 
nominal thickness of the standard. 

• Press the softkey lfl, use the key­
pad to enter the nominal thickness of 
the foil and confirm the entry with the 

softkeyfill. 

• Place the calibration foil on the un­
coated substrate material (Base). 

• Measure n times on the calibration foil. 
Repeat placing the probe on the cali­
bration foil until the Xn-value (mean 
value) becomes stable. 

l@f" In general, about 5 - 10 measurements are 
sufficient 

• Press the softkey fill 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 followilrocedure step. 

• Press the softkey • to advance to 
the next step of the calibration. 

• Measure n times on the calibration 
standard. (NF-coated reference part without 

paint). 
Repeat placing the probe on the stand­
ard until the Xn-value (mean value) be­
comes stabJe. 
~ In general, about 5 - 10 measurements are 

sufficient. 

~ The magnetic induction system 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. 

Chapter 7: Norrnaliza!loo/Calibration 

SIGMA (DUPLEX) 
(continued} 

Calibration of the duplex 
probe magnetic Induc­
tion system (MAGNA) 

~ '"·;·~7~ 

l until xn - constant 
.--....... ,,.CaHbmtlon• 
~Foil 

Calibration of the duplex 
probe eddy current sys­

tem (PHASE) 
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Chapter 7: Normalizatlon/calit>ration 

SIGMA (DUPLEX) 
(continued) 

The measurement mode 
of the active application 
appears on the display. 

Paae 7-24 

Norma!izatlon/Callbratlon for Coating Thickness Measurements Corrective Calibration 

Accept the Measure­
ment on Standard 

Procedure 

• Press the softkey fll to save the cali­
bration parameters for the NF/sub­
strate combination and to advance to 
the next step of the calibration. 

~ 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 : If so desired, a second standard (NF/Base 
: Standard 2 : Material) can be used to adapt the calibra-
~-- --- ---------- ------- __ : tion data to the measurement application. 

Accept the Correc­
tive Calibration Pa­
rameters into the Ap· 
plication 

Repeat the procedure described under 
"Measure on Calibration Standard 1 
NF/Base Material". Otherwise go to the 
following procedure step. 

• Press the softkey fll . 
End the corrective calibration, save the 
application together with the correc­
tive calibration parameters. 

Operator's Manual FISCHERSCOPE® MMS®' 
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Normal!zation/Cal!bratlon for Coating Thickness Measurements Corrective calibration 

7.1.2.4 Corrective Calibration for the Measuring 
Type SIGMA (NI/FE} and SIGMA (CR/NF} 

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. 

~ Do not use the Base material (bare substrate standard) supplied 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 coating ma­
terial of the parts to be measured. In many cases this reference part 
will be identical to the parts to be mea..~ured. 
II 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. 

DE Please, observe the notes (a') on page 7-15. 

Call Corrective 
Calibration 

j Measure in Air 

I Measure on Base 

Accept the Measure­
ments 

Procedure 

CAL 
• Press the - key of the keypad. 

• Place probe in air and press the soft­

key l!ll. 
• Measure n times on the Base material. 

(Uncoated reference part). 
Repeat placing the probe on the refer­
ence part until the mean phase angle 
value (phi) becomes stable. 

~ In general, about 5 - 10 measurements are 
sufficient. 

• Press the softkey e to save the cor­
rective value for the zero point and to 
advance to the next step of the calibra­
tion. 

Ooerator's Manual FISCHERSCOPE® MMS® 
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SIGMA (NVFE) 
SIGMA (CR/NF) 
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Chapter 7: Normattzation/ca!ibralion Norma!ization/CaHbrafion for Coating Thickness Measurements Correctlva Calibration 

Procedure / "1\ 

'.J 

SIGMA (NYFE) 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 I 

• Press the softkey 1111 , use the key- I 
pad to enter the nominal thickness of I 
the standard and confinn the entry I 

with the softk.ey B . ! 
I 

Measure on Calibra- • Measure n times on the calibration I 

I . 

~ iunt1I xn" constant 

lion Standard standard (Coated reference part). /') . . 
I .. 

Repeat placing the probe on the refer-
, __ 

I 
ence part until the Xn-value (mean ;·-

I value) becomes stable. I ~ In general, about 5- 10 measurements are 
sufficient I • 

Accept the Measure- Press the softkey B to save the cali-
I 
I . 

men! on Standard • 
I 

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. 

' - -----------' 
If so desired. a second standard can be 0 :Measure on ' ' 

:Standard 2 ' 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. 

The measurement mode Accept the Correc-
Press the softkey B , of the active application live Calibration Pa- • appears on the display. 

rameters into the Ap-
End the corrective calibration, save the 

plication 
application together with the correc-
tive calibration parameters. ;..:: 

(- ' 
I 

0 
I 

I 
1 ', 

I 
I 
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Normalization/Calibration for Coating Thickness Measurements Corrective Gallbratlon 

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. 
II Please refer to Section "The Production of Working Calibration 
Standards" on page 8-1. 

~ Measuring type CU-SCOPE: 
l,iSee 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. 

- The corrective calibration uses the coating thickness entered in menu func­

tion 20. 
• A corrective calibration using the Fischer calibration standard board applies 

to the specified board thickne.<;s ±10 % and a hole diameter range of0.9 to 

1.2 mm (36 to 48 mils). 
~ Hold the probe tip straight and perpendicular to the board while insert• 

ing it into the plated through holes - do nQ1 place it on the board surface be­

cause this results error readings. 

Prerequisites: 

• The application that a corrective calibration is to be performed for 
must be active and in measurement mode. 

ll& Please, observe the notes (w) on page 7-15. 

Procedure 

CAL Call Corrective 
Calibration • Press the - key of the keypad. 

LIM_ea_s_u_re_in_A_ir __ ~I • Placiijbe in air and press the soft-

key . 

Ooerator's Manual FISCHERSCOPE:'1' MMS111 
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SIGMA (NF/NC) 
CU-SCOPE 
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Chap!_er_~: Normal!zatton/Calibralion 

SIGMA (NF/NC) 
CU-SCOPE 
(continued) 

~! 
until phi ~ constant 

79. 91 

-
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Nonnalizafion/Calibration for Coaling Thickness Measurements Corrective Calibration 

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 

Procedure 

• 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. 

~ In general, about 5 - IO measurements are 
sufficient 

• Press the softkey a 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. 

• Press the softkey II, use the key­
pad to enter the nominal thickness of 
the standard and confirm the entry 

with the softkey 111 . 
• Measure n times on the calibration 

standard (Coated reference part). 

Repeat placing the probe on the refer­
ence part until the mean pha,;e angle 
value (phi) becomes stable. 
~ In general, about 5- l O measurements are 

sufficient. 

• Press the softkey III to save the cali­
bration parameters for the standard 
and to advance to the next step of the 
calibration. 
~ After measurement on a second standard: 

end the corrective calibration, save the appli­
cation with the corrective calibration parame­
ten,, switch to the measurement mode of the 
active application. 

Operator's Manual F!SCHERSCOP~ MMS® 
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Normalizatlon/Ca!ibralion for Coating Thickness Measurements Corrective Calibration 

: Measure on : 
' ' : Standard 2 : 
' ' -------------------------' 

Accept the Correc­
tive Calibration Pa­
rameters into the Ap­
plication 

Procedure 

If 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. 

• Press the softkey Ill . 
End the corrective calibration, save the 
application together with the correc­
tive ca1ibration parameters. 

Chapter 7: Normalizatlon/Callbratlon 

SIGMA (NF/NC) 
CU-SCOPE 
(continued) 

The measurement mode 
of the active application 
appears on the display. 
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Chapter 7: Normalization/Calibration 

NICKELSCOPE® 
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Plea= ,........,. ,,-u..,, °" Hi•! 
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7.1.2.6 Corrective Calibration for the Measuring 
Type NICKELSCOPE® 
(Does not apply to Ni/Fe!) 

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 
(Nickel). The depth of the penetration is mainly a 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. 

JI The saturation standard used for the corrective calibration may not con- {") '(} """ 

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 to the parts to be measured. 
II 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. 
~ Please, observe the notes(~) on page 7-15. 

Call the Corrective 
calibration 

Measure on Ni= 
(Saturation) 

Procedure 

CAL 
• Press the - key of the keypad. 

• 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 Xn-value (mean 
value) becomes stable. 
~ In general, about 5 - 10 measurements are 

sufficient. 

Operator's Manual F!SCHERSCOPE;?' MMS" 
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NonnaUzatlon/Ca!ibration for Coati,i:ig Thickness Measurements Corrective Calibration 

Accept the Measure­
ments 

Measure on 
Standard 1 
Displayed Thickness 
Differs From Nominal 
Thickness of Stand­
ard 

Measure on Calibra­
tion Standard 
Ni/Substrate 

Accept the Measure­
ment on Standard 

,------------------------' 
: Measure on : 
: Standard 2 : 
'------------------------' 

Accept the Correc• 
live Calibration Pa­
rameters into the Ap­
plication 

Procedure 

• Press the softkey flil 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. 

• Press the softk:ey II, use the key­
pad to enter the nominal thickness of 
the standard and confirm the entry 

with the softkey flil . 
• Measure n times on the calibration 

standard. (Ni...coated reference part). 
Repeat placing the probe on the refer­
ence part until the th-value (mean 
value) becomes stable. 

~ In general, about 5 - 10 measurements are 
sufficient 

• Press the softkey flil to save the cali­
bration parameters for the standard 
and to advance to the next step of the 
calibration. 

~ 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. 

If 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. 

• Press the softkey flil . 
End the corrective calibration, save the 
application together with the correc­
tive calibration parameters. 

Operator's Manual FISCHERSCOPe' MMS® 
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NICKELSCOPE® 
( continued) 

The measurement mode 
of the active application 
appears on the display. 
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Chapter 7: Nonnallzaticm!CaUbratlon 

PERMASCOPE® 
DUALSCOPE® NF/Fe 

~ 
<;aHl>ration "" 

No1ma1izallon/Ca1ibration for Coaling Thickness Measurements Calibration on Coating 

7.1.3 Calibration on Coating 
For the Measuring Type PERMASCOPE® 
and DUALSCOPE® NF/Fe 

Required: 
The calibration on coating should be performed only if there is no pos­
sibility of obtaining 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 µm ( ;?: 0.6 mils). see also page 7-15. 

Prerequisites: 

• Only for applications that were set up with the PERMASCOPE® or 
DUALSCOPE® NF/Fe measuring type. 

• 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. 

• The application that a calibration on coating is to be performed for 
must be active and in measurement mode. 

II@=' Please, observe the notes on page 7~15. 

i]I Description of the menu function 14 see Chapter 6, page 6-64. 

Call the Calibration 
on Coating Function 

Procedure 

• Use the keypad to enter function 
number 14. 

MENU 

• Press the - key. 

I Measure on Coating • Measure n times on the coated refer-
ence part. 
Repeat placing the probe on the refer­
ence part until the th-value(mean 
value) becomes stable. 

~ In general, about 5 - 10 measurements are 
sufficient. 

Operator's Manual FISCHERSCOP~ MMs® 
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Normalization/Calibration for Coatlng Thickness Measurements Calibration on Coating 

Accept the Measure­
ments 

I Measure on Standard j 
Displayed Thickness 
Differs From Nominal 
Thickness of Stand­
ard (foil) 

Measure on Calibra­
tion Foil 

Accept the Calibra­
tion Parameters into 
the Application 

Procedure 

• Press the softkey RI to save the cali­
bration parameters for the standard 
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 tllickness of the standard(fuil). 

• Press the softkey 111. use the key­
pad to enter the nominal thickness of 
the standard and confirm the entry 

with the softkey el . 
• PJace the calibration foil on the coated 

reference part. 
• Measure n times on the calibration foil. 

Repeat placing the probe on the cali­
bration foil until the th-value (mean 
value) becomes stable. 

~ In general, about 5 - 10 measurements are suffi­
cient. 

• Press the softkey RI. 
End the calibration on coating, save 
the appJication together with the new 
calibration parameters. 

Chapter 7: Normal!za!lon/Ca!ibralion 

PERMASCOPE® 
OUALSCOPE® NF/Fe 

(continued) 

C.l!hr~tio,,"" 
s, • ...,.,.., , I 

! ::,.-:~:,; 
Foll -

The measurement mode 
of the active application 
appears on the display. 
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PERMASCOPE® 7.1.4 Master Calibration ) 
ISOSCOPE® 

DUALSCOPE® 
SIGMA Calibration of probe and instrument to a new default condition, 

NICKELSCOPE® BETA: cannot be performed; is not necessary for this measuring type. 
CU-SCOPE 

PERMASCOPE®, ISOSCOPE® and DUALSCOPE®: adapts the 
probe to significant changes in physical and geometric proper-
ties of the specimen (permeability, electrical conductivity, ge-
ometcy, etc.) and compensates for minor probe tip wear. 

SIGMA( ... ) and NICKELSCOPE®: Ability to return the measuring 
system (probe and instrument) 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- I 
tion. I 

[ ' 

() 
(, 
1., 

The master calibration data are stored in the probe. This data is used 
I : 

for converting the probe output signal into coating thickness. 

ill A new master calibration updates the master cali• I . 
bralion data in the probe! : 

! 
' I . 
: 

The master calibration applies, therefore, to all applications that are 

I set up with this probe (referenced by its serial number). 

~ To avoid measurement error, the corrective calibrations for all applica~ 
lions that have been set up with the probe will be deleted when a new mas- I 
ter calibration is performed. Please perform new corrective calibrations I for the respective applications, if needed. 

During a master calibration, a new master calibration curve is estab-
lished based on the following data: zero point (ba'>e), 00 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 perfonned meticulously! 

~ The master calibration should be performed with FISCHER 
Measuring type of the calibration standards. 
active application 

~ A probe-specific master calibration 1>1andard set can be obtained from Fischer. 

Name of probe used 
and connected for the 

active application Prerequisite: 

• The master calibration will be performed for the probe displayed in 
'" IT ZZ, H.!;;?5 11• ' the active application . . . ' "= 5 1 n = 6 .. ' ·" .. , .u 

66.4 ' 
MUM. l>ISf'l ~.t<,H 

I i'i 
<_,, 

I 
I 
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Normalization/Calibration for Coating Thickness Measurements Master Calibration 

Calling the Master Calibration 
1 5 MEW 

• Call menu 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. contrary to the c011rective 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 fll softkey to switch to 
the menu of the next standard. 

~ The master calibration cannot be performed if the correct probe for the active 
application is not connected. 

~ A master calibration establishes the correlation between the probe signal and 
the displayed measured value. ii See also Chapter 6, page 6-70 Section "XN:". 
The standards XN measurements have to be within certain intervals to ob-

tain an accurate master calibration. Press the softkey II to display these in­
tervals. 

~ If the Xn measurements do not fall within the ranges the menu page cannot 

be closed ( flll). Try the mea-,urement again with the proper standard. 

Important Notes 

Duplex Probe ESG2: For the duplex probe, both measurement 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
tem). 

() ~ A respective master calibration standard set can be obtained from Fischer. 

ESLOSA Probe: 

The master calibration data stored in the probe con-

fil 
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. 

~ Five standards are required for the CUwSCOPE measuring type with probe 
ESLOSA. 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. 

~ A calibration standard board can be obtained from Fischer under order number. 

Ooera!or's Manual FlSCHERSCOP~ MMS® 
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Normalization/Calibration for Electrical Conductivity Measurements 

7.2 Normalization/Calibration for Electrical 
Conductivity Measurements 

The main parameters influencing electrical conductivity measure­
ments are: 

• 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 

0 

data including the data for saturation using 100 % IACS (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: 

Normali7.ation: 
Air 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 to 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 % !ACS (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! 

~ Replace Worn Calibration Standards in a Timely Manner! 

~ Additional certified electrical conductivity standards can be obtained from 
Fischer. 

The temperature influences the conductivity of the standards. Thus, 
the standards should be at a temperature of 20 °C (68 °F) to avoid er~ 
rors due to differing temperature coefficients. 

(')nie,r;,tor'!'I Manual FISCHERSCOPE'1' MM~ 

Chapter 7; Norrna!ization/Calibraiion 

SIGMASCOPE® 

Reference Parts Re­
quired for the Normali~ 

zation/Callbration 

j Temperature Influence I 

Page 7"37 



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

Chapter 7~!':Jormalization/Calibration 

SIGMASCOPE® 
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Normalfa:ation/Calibralion for Electrtca! Conductivity Measurements Normalization 

7 .2.1 Normalization 

Normalization is used to adjust the measuring system to the zero point 
(0 % IA.CS 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
tion affects all applications wh.ich have been set up for the same meas­
uring type and with the same probe as the active application. 
ii See also Chapter 6, page 6-100. -~ To perform a new normalization<-) for an existing application, the 

measurement mode of the desired application must be selected (active). 

I& Previous measurement data of the application will remain even after the nor­
malization. A new block will always start after a normalization. 

~ The normalization of an application is copied together with the application. 

~ It is always recommended to check the normalization with a reference measw 
urement II 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. 
I& If the measurement area is curved, then the Cu-standard must be of the same 

geometric shape as the specimen. [I See also Chapter 9, Section "Geometry of 
the Specimen N, 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. 

• When setting up a new application: New application is being set up 
(MenuFunctionO). 

Operator's Manual F!SCHERSCOPE.® MMS@ 

0 

I 
' ' I 
I 

I 
I 
I 
I 

I 
I 
I 



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

() 

0 

0 . 

() 

Normalization/Calibration for Electrical Conductivity Measurements Normalization 

I Call Normalization 
... for a previously set 
up application 

... when setting up a new 
application (Menu 0) 

I Measure in Air. 

Procedure 

ZERO 
• Press the - key. 

• Press softkey ilil . 

• Place thil.ibe in air and press the 

softkey . 
~ A minimum probe to ·si,ecimen distance 

of5 cm (2 inches) is required. 

Normalization is exited automatically after the air value is measured 
and the application is stored with the normalization parameters. 

nn .. r::!!!rn''!: M;m118l FISCHERSCOPE'l" MMS<S' 
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SIGMASCOPE® 
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Normal!zatlon/Calibration for Electrical Conductivity Measurements Corrective Ce!ibration 

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 as temperature changes, test specimen geometry changes, 
etc. 

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 O MS/m (0 % IA.CS) 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
tions will not be affected. Exception: 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 
same ( equal) probe as the active application. 
ti 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 corrective 
calibration, otherwise it will not be taken into consideration. 

Corrective calibration without temperature compensation 
page 7-41 
Corrective calibration with temperature compensation page 7-43 

C) 

CAC 
~ If a corrective calibration <-)is to be performed for an existing applica- o· · .. 

tion, the measurement mode of the desired application must be selected (ac-
tive). 

11J.1? Previous measurement data of an application remain even after a corrective 
calibration is performed. A new block will always start after a corrective cali• 
bration. 

~ The corrective calibration of an, application is copied together with the applica­
tion. 

~ Always check the corrective calibration with a reference measurement. 
I See Chapter 6 Section Reference Measurement, Page 6-34. 

Operator's Manual F!SCHERSCOPE'-' MMS® 
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Corrective calibration Without Temperature Compen­
sation 
For the corrective calibration without temperature 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 instance, 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 measured 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 temperature coefficients ( of standard 
and specimen). 

~ For accurate measurement~, place the electrical conductivity standards for 2 to 
3 minutes near of the specimen so that they can reach the temperature of the 
specimen. 

~ If the measurement area is curved, then the Cu-standard must be of the same 
geometric shape as the specimen or a correction factor must be applied. I See 
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 measurement 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. 

OW Please, observe the descriptions and the notes (lle!i") on page 7-40. 

Call Corrective Cali­
bration 

Procedure 

CAL 
• Press the - key of the keypad. 

~I M_e_a_s_u_r_e_in_A_ir __ ~j • Place the probe in air and press the 

softkey Ill . 
~ A minimum probe to specimen distance 

of 5 cm (2 inches) is required. 
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SIGMASCOPE® 

s,('SITTAsc;pee: 

~ 
c-u ..... .,..u 

Sl""""""' I • Dl 

i 0. 036! 
.,e.~ 5 ,e.m 

•I l•f.la C()l,ll)(JC > 

until phi = constant 

'Ill 
nrxMS/m 

The measurement mode 
of the active application 
appears on the display. 
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Procedure 

Measure on 
Standard 1 
Displayed Value Di!- The displayed conductivity can be 
fers From Nominal changed if it does not correspond to the 
Conductivity of norniilal conductivity of the standard. 
Standard 

• Press the softkey Ill, use the key-
pad to enter the nominal conductivity 
and confirm the entry with the softkey 

e. 
Measure on • Measure n times on the standard. 
Standard 1 Repeat placing the probe on the stand-

ard until the mean phase angle value 
(phi) becomes stable. 

ll@f' In general, about 5 - IO measurements are 
sufficient 

Accept the Measure-
Press the softkey e to save the cali-ment on Standard • 
bration parameters for the standard. 
and to advance to the next step of the 
calibration. 

ll@f' After measurement on a fourth standard: end 
the corrective calibration, save the applica-
tion with the corrective calibration parame-
ters, switch to the measurement mode of the 
active application. 

Measure on If so desired, a second and/or third and/or 
Standard 2 (3, 4) 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. 

Accept the Correc-
• Press the softkey e . live Calibration Pa-

rameters Into the Ap• End the corrective calibration; save the 

plication application together with the correc-
tive calibration parameters. 
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Norma!ization/ca!ibrallon for Bectrlcal Conductivity Measureme"nts Corrective Calibration 

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. 
~ If the measurement area is curved, then the saturation standard must be of 

the same geometric shape as the specimen or a correction factor must be ap­
plied. !I See also Chapter 9, Section "Geometry of the Specimen", page 9-5. 

Prerequisites: 
• The application (with temperature compensation) that a corrective 

calibration is to be performed for must be active and in measure­
ment mode. 

• The temperature and the temperature coefficient ( a) of the stand­
ards must be known. The required data for the Cu standard in­
cluded with the probe shipment can be obtained from the test certifi­
cate (included with shipment). 

W Please, observe the descriptions and the notes (l!W") on page 7-40. 

Call Corrective Cali­
bration 

I Measure in Air 

Enter the Current 
Temperature of the 
Standard 

Procedure 

CAL 
• Press the - key of the keypad. 

• Place th.be in air and press the 

softkey . 
~ A minimum probe to specimen distance 

of5 cm (2 inches) is required. 

• Use the numeric keys of the keypad to 
enter the temperature. 
Or 
Connect a surface temperature 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 

softkeyllll. 
• Confirm the temperature entry with 

the flll key. 
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SIG MASC OPE® 

The measurement mode 
of the active application 
appears on the display. 
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Normalization/Calibration for Electrk:al Conductivity Measurements Corrective Callbration 

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) 

Accept the Correc­
tive Calibration Pa· 
rameters Into the Ap• 
plication 

Procedure 

The displayed conductivity or tempera­
ture coefficient can be changed if they 
do not correspond to the nominal conduc­
tivity or temperature coefficient (ex) of 
the standard. 

• Press the softkey II , use the key­
pad to enter the nominal values and 
confirm the entries with the softkey 

e. 
• Measure n times on the standard. 

Repeat placing the probe on the stand­
ard until the phi-value (mean value) 
becomes stable. 

11W In general about 5 - 10 measurements are 
sufficient 

• Press the softkey e to save the cali­
bration parameters for the standard 
and to advance to the next step of the 
calibration. 
~ Use the softkey (II to switch to the menu 

of the nex:t standard or to end the corrective 
calibration, save the application with the cor­
rective calibration parameters, switch to the 
measurement mode of the active application. 

If so desired, a second and/or third and/or 
fomth 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 
further standard. Otherwise go to the fol­
lowing procedure step. 

• Press the softkey e . 
End the corrective calibration; save the 
application together with the correc­
tive calibration parameters. 
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Normalization/Ca!!bratkm for Electrical Conductivity Measurements Master 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. 

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). 

~ 'fo avoid measurement errors, the corrective calibrations in au 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, if needed. 

(-) 
~ During a master calibration, a new master calibration curve estab­

lished based on the following data: Zero point, 00 value (saturation), 
and at least three (maximum of six) intermediate values. Calibration 
Standards used for the master calibration should be of high quality 
and the calibration must be performed meticulously. 

() 

C) 

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 used. The eJectrical conductivity of one standard 
must be between 97 % and 103 % IACS (copper) and that of a sec­
ond standard :5: 10 % IACS. The other standards can be selected 
freely. 

• Conductivity (cr) and temperature coefficient (a) must be known 
for the standards used. This data must be entered in menu function 
14 "Standards Master Calibration" before performing the master 
calibration. 
II see Chapter 6, Page 6-65for a description of the menu functions. 

Calling the Master Calibration 
. 15 MENU 

• Call menu 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, 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 (cr) and temperature coefficient (Ct) values 
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SIGMASCOPE® 
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Norma~zatlon/Galibrat!On tor 1:::1ectr1ca1 GOne!UChV!ty Measurements Master Ganoranon 

must be entered in menu function 14. During the master caJibration, 

use the II softkey to switch to the menu of the next standard. 

~ The master calibration cannot be performed if the correct probe for the active 
application is not connected. 

~ The softkey Ii have no function for the measuring type SIGMASCOPE®. 
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NormaHzalion/Callbratlon for Ferrite Content Measurements 

7 .3 Normalization/Calibration for Ferrite 
Content Measurements 

The main parameters influencing fenite content measurements are: 

• The curvature of the specimen 

• The material thickness 

• The influence of the ferritic steel substrate for clad surfaces 

• The wear of the probe tip 

For more details about the influencing parameters listed above see 
Chapter 10, starting with page 10-1 . 

Only in rare cases does the user have his own special standards for the 
fenite content measurement. Thus, a Fischer Ferrite Calibration Stand­
ard Set is required. 
This calibration standard set can be used to 

• test instrument functions, or 

• compensate for minor probe tip wear (Normalization) or significant 
probe tip wear (Corrective Calibration). 

The calibration standards are uncoated reference parts with clean 
smooth smfaces. Tuey are the most important prerequisites for accu­
rate measurements and should always be kept in good condition! 

~ Replace Worn Calibration Standards in a Timely Manner! 
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Normalization/Calibration for Ferrite Content Measurements Normalization 

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 nonnalization 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 nonnalization function affects 
all applications which have been set up for the same measuring type 
and with the same (equal) probe as the active application. 
I See also Chapter 6, page 6-100. 

m,o 
~ To perform a new normalization~) for an existing application, the 

measurement mode of the desired application must be selected (active). 

~ Previous measurement data of an application will remain even after the ap­
plication. A new block will always start after a normalization. 

~ The normalization of an application is copied together with the application. 

~ It is always recommended to check the normalization with a reference meas­
urement II See Chapter 6 Section "Reference Measurement", page 6-34. 

Required: 
When setting up a new application and for minor probe tip wear. 
~ Probe tip wear is apparent when the nominal values of the calibration stand­

ard set can no longer be measured properly. 

Required Materials: 
- Ba,;e: Reference part with 100 % ferrite content (or 140 FN). 

Prerequisites: 

• The application that a mea~urement 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). 

lean Normalization Procedure 

ZERO ... for an application set 
up previously 

• Press the - key of the keyboard. 

... when setting up a new 
application (Menu Function • 
0) 

Press softkey •. 
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I Measure on Base 

Accept the Normali­
zation Parameters 
into the Application 

Procedure 

• Measure n times on the base material. 
(Reference part with 100 % Pe/ 140 FN) 
Repeat placing the probe on the stand­
ard until the fe-value (mean value) be­
comes stable. 

~ In general, about 5 • 10 measurements are suffi­
cient 

• Press the softkey fll'I . 
End the normalization, save the appli­
cation together with the normalization 
parameters. 

Ooerator's Manual FISCHERSCOPe" MMS® 

Chapter 7: Norma!lzatlon/Calibration 

FERITSCOPE® 

~ I "··~ ,~~:1~~: 0 ~ 12'-lm 

until fe """constant ---... 
14DFN 

The measurement 
mode of the active ap­
plication appears on 
the display. 
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Normali:zation/Ca!ibralion for Ferrite Content Measurements Corrective Calibration 

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 vecy small and/or curved measurement area may 
also require a corrective calibration. 

II 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 vecy small and/or curved 
measurement areas must be performed with customer specific calibra­
tion standards (same geometry as the specimen and with a known 6 
ferrite content). 

The O ferrite content of the corrective calibration standards should be 
in the expected measurement range. We recommend to always per­
fonn the corrective calibration with 3 standards. 

Respective calibration standard sets can be ordered from Fischer. 

~ The corrective calibration for specimens with extremely small and/or curved 
measuring surfaces must he performed with customer-specific standards (same 
geometry as specimen and known ferrite content 1:5). 

The corrective calibration applies to the active application. The cali­
brations (nonnalization and corrective 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. 
ill See also Chapter 6, page 6-100. 

'" ~ If a corrective calibration C-) is to be performed for an existing applica-
tion, the measurement mode of the desired application must be selected (ac­
tive). 

~ Previous measurement data of an existing application remain even after a 
corrective application. A new block will always start after a corrective calibra­
tion, 

~ The corrective calibration of an application is copied together with the applica­
tion. 

~ Always check the corrective calibration with a reference measurement. 
ID See Chapter 6 Section "Reference Measurement", Page 6-34. 

~ If the results of a reference measurement with all 3 calibration standards are 
not within the expected range even after a corrective calibration, probe tip 
wear is the most likely cause. We recommend to send the probe to Fischer for 
tip replacement. 
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Normalization/Calibration for Ferrite Content Measurements Corrective Calibration 

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. 

(l@f' Calibration standard sets can be ordered from Fischer. 

Prerequisites: 

• The application that a corrective calibration is to be performed for 
must be active and in measurement mode. 

Call the Corrective 
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 

Procedure 

CAL 
• Press the - key of the keypad. 

• Measure n times on the Base material. 
(Reference part with 100 % Fe or 140 FN) 

Repeat placing the probe on the refer­
ence part until the fe-value (mean 
value) fluctuations are within specified 
limits. 

~ In general, about 5- 10 meastll"etllel1ts should be 
sufficient. 

• Press the softkey flR to save the 
saturation value and to advance to the 
next step of the calibration. 

The displayed ferrite content can be 
changed if it does not correspond to the 
nominal ferrite content of the standard. 

• Press the softkey II, use the key­
pad to enter the nomina1 ferrite content 
value and confirm the entry with the 

softkey flR . 
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0 • ,,' ,.;;::,," ~ 
until fe "" constant ----

withx%FeorxFN 

~ 
=•U"'" e 

~! ~--,~~~ 
until fe = constant -wlthx%FeorxFN 

The measurement mode 
of the active application 
appears on the display. 
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Measure on 
Standard 1 

Accept the Measure­
ment Data 

Measure on 
Standard 2 (3) 

Accept the Correc­
tive Calibration Pa­
rameters into Appli­
cation 

Procedure 

• Measure n times on the standard. 
Repeat placing the probe on the stand­
ard until the fe-va1ue (mean value) be­
comes stable. 
~ In general, about 5 - 10 measurements are suffi­

cient 

• Press the softkey IE to save the cali­
bration parameters for the standard 
and to advance to the next step of the 
calibration. 

IEi" After measurement on a third standard: end 
the corrective calibration, save the applica­
tion with the corrective calibration parame-
ter~, switch

1
. to ~e measurement mode of the (;) 

acttve app 1catton. 

If so 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 each further 
standard. Otherwise go to the following 
procedure step. 

• Press the softkey IE . 
End the corrective calibration; save the 
application together with the correc­
tive calibration parameters. 

Operator's Manual F!SCHERSCOPE® MMS® 

l 
I 
I 
I 



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

() 

NormaHzation/Caliliration for Ferrite Content Measurements Master 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 
is stored in the probe. The master calibration is performed for both 
units of measurement. The respective master characteristic is automat­
ically selected upon selection of the unit of measurement. 

A new master calibration updates the master cali• 
bration data in the probe. 

Tue master calibration applies, therefore, to all applications that are 
set up with this probe (referenced by its serial number). 

~ To avoid measurement errors, the corrective calibrations 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, if needed. 

During a master calibration, a new master calibration curve estab­
lished based on the following data: 00value (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. 

ill 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. 
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Lift-Off Compensation 

7.4 Lift-Off Compensation 

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. 

~ The thickness of the max, permissible top coating depends on the probe type 
used. 

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. 

• Measure n times on the specimen. 
Coating thickness measurement: 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 µm (8 to 12 mils) 

0 

on the specimen. 

• Measure n times on the plastic foil. 
The results of both measurements should be identical. 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 Eth the probe to your nearest Fischer 
service facility. 

~ The accuracy of the actual measurement is not important 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 foil will be in a 
range of 0.5 to 1 % of the measurement. 
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Nonna!ization/Calibratlon for Coating Thickness Measurements Wrth Beta Isotopes 

7.5 Normalization/Calibration for Coating 
Thickness Measurements With Beta Iso­
topes 

The most important parameters affecting coating thickness measure­
ments with the beta backscatter method are: 

• the material composition of the coating to be measured. 

• the platen aperture/isotope combination. 

• substrate and base material of the standard are different from the 
test specimen. 

• the densities of the coating material and of the standard coating ma-
terial are different. 

A calibration for coating thickness measurements must be performed 
under conditions that are comparable to the conditions that are present 
during measurements on the specimen. 

~ In general, a calibration should be performed for every 
platen aperture/isotope/coating/substrate combination! 

Two types of calibration are used for the beta backscatter test method: 
<' 

Normalization 

• Compensation for platen aperture and isotope influences (isotope 
decay, temperature effects). 

• If the substrate has a s_imilar composition (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. 

• 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"), 

!I To assure a specified measurement accuracy, see Chapter 6, 'Nor­
malization to Specified Fnonn', Page 6~76 or Calibration to Speci­
fied Peal', Page 6-80. 
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Perform Calibraw 
tion/Normallzation 
only after proper 

warm-up of the GM 
tube! 

Calibration Standards 
Calibration Standard 

Set 
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The calibration procedure should be perfonned only after proper 
wann-up of the counter tube. This will prevent detector warm-up drift 
from influencing the measurement. Probe and measuring 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 saturation 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). 

[I See also Example 1 BETA in Chapter 4, page 4-53 . 

~ The MMS® automatically forces a calibration when setting up a new applica­
tion. 

~ A normalization or calibration can only be performed for one application at a 
time, Calibrations (normalization, calibration) of other applications are not af­
fected. 

ZERO CAL 
~ To perform a normalization/calibration (-/-)for an existing applica­

tion, the measurement mode of the desired application must be selected (ac­
tive). 

~ Previous measurements of an application remain. A new block is always 
started after a normalization/calibration. 

18,g" The production of working calibration standards see Chapter 8, page 8-1. 
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Normalization/Calibration for Coating Thickness Measurements With Beta Isotopes Normalization Chapte~ 7: Normalization/Calibration 

7.5.1 Normalization 

• 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 ± IO % 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. 

~ Previous measurements of the application remain, A new block always begins 
after a normalization. 

Required 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 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). 
~ Calibration standard set, can be used if Base and/or Saturation standard are the 

same as snbstrate and coating material of the specimen. 

Prerequisites: 

• The application to be used for measurement must be active and in 
measurement mode. 
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Procedure 

I Call Normalization ZERO 
• Press the - key on the keypad. 

,------------------------' 
:Enter : 
!NnormandTnorm i • Press the softkey R . 

Depending on the required measure­
ment precision (F00m) the values for 
measurement time (T nornJ and the 
number of measurements per calibra­
tion measurement series (NnomJ must 

~------------------------! 

Accept the Entry 

I Measure on Base 

Measure on 
Saturation 

Accept the Normali­
zation Parameters 

ENTER 
be changed here. Use - to switch 
between the entry windows. 

• Press the softkey R . 
The calibration will now be pe1formed 
with the new settings. 

• Measure Nnorrn times on Base. 
(Uncoated standard). 
Reposition the standard for each meas­
urement. Start the measurement either 
with the GO key at the measuring ta-

ble or with the B softkey. 
~ After the measurement on Base, the MMS® 

switches automatically to the Saturation 
measurement menu page. 

• Measure N11orm times on Saturation. 
(Saturation coating material, saturation stand­

ard). 
Reposition the standard for each meas­
urement. Start the measurement either 
with the GO key at the measuring ta-

ble or with the B softkey. 

~ The normalization parameters will appear on 
the display automatically after the last meas­
urement. 

• Press the softkey R to save the 
countrates. 
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7 .5.2 Calibration 

• 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 known coating 
thickness. 
In general, a ca1ibration is performed with 3 to 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 

• every 3 months for Cd isotopes. 

• every 6 months for other Fischer isotopes (Tl-204, 
Pm-147, ... ). 

• when the probe geometry changes. 

• when changes occur in the GM tube. 

~ A calibration must always be performed when setting up a new Application. 

[l§:f' Previous measurements of an application remain. A new block is always 
started after a calibration. 

Required 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 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 
( 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 to the substrate and coating material of the parts 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. 11 The production of working calibration standards 
see Chapter 8, page 8-1. 

~ Calibration standard set suited for your measurement application can be or­
dered from Fischer. 
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• The application to be used for measurement must be active and in 
measurement mode. 

• New application is being set up (Menu Function 0). 

I Call Calibration 
... for a previously set up 
application 

... when setting up a new 
application (menu func­
tion 0) 

Select the Number 
of Standards Used 

:Enter 
: Neal and T cal 
' 

Accept the Entry 

I Measure on Base 

Procedure 

CAL 
• Press the - key of the keypad. 

• Press the softkey Ill . 

• Press the softkeys • to • , 
depending on the number of coated 
standards in the calibration standard 
set. 

~ The selection is automatically followed by a 
switch to the calibration routine. 

• Press the softkey R . 
Depending on the required measure­
ment precision (Fca1), the values for 
measurement time (T ca1) and the 
number of measurements per calibra­
tion measurement series (Nca1) must be 

ENTER 
changed here. Use - to switch be­
tween the entry windows. 

• Press the softkey fll . 
Toe calibration will now be performed 
with the new settings. 

• Measure Ncru times on Base. 
(Uncoated reference part). 
Reposition the reference part for each 
measurement. Start the measurement 
with the GO key at the measuring ta-

ble or with the Ill softkey. 

~ After the measurement on Base, the MMS® 
switches automatically to the saturation 
measurement menu page. 
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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 

Procedure 

• Measure Nca1 times on Saturation. 
(Saturation coating material, saturation stand~ 

ard). 

Reposition the standard for each meas­
urement. Start the measurement either 
with the GO key at the measuring ta-

ble or with the 11&1 softkey. 

~ After the saturation measurement, the 
MMS® switches automatically to the meas­
urement menu of the first standard. 

• Position the first (coated) standard, 
(The order of the standards is freely selectable.) 

Reposition the standard for each meas.:. 
urement. Start the measurement either 
with the GO key at the measuring ta-

ble or with the 11&1 softkey. 

• After the last measurement you are 
automatically prompted to enter the 
standard value. The respective entry 
window will open. 

• Use the softkey fll to accept the en­
try. 
~ After confirmation of the entry, the MMS® 

switches automatically to the measurement 
menu of the next standard. 

• Position the next (coated) standard. 
(The order of the standards is freely select­

able.) Repeat the procedure as de­
scribed under "Measure on Standard 
l" until a measurement series has been 
performed for every standard. 

~ The calibration parameters will appear auto­
matically on the display after the last stand­
ard value has been entered. 

• Press the softk:ey fll to save the pa­
rameters 

~ The calibration parameters can be used to 
check the quality of the calibration. Switch 
to the measurement mode of the application. 
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8 Coating Thickness Measurement 

This chapter contains infonnation 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 these­
lected part must have a uniform coating thickness. The determine the 
coating thickness unifonnity 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 part 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. 
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CU-SCOPE 

Page 8·2 

8.2 Measurement of the Cu Coating Thick-
ness of Plated Pc-Board Through Holes 

With probe ESL08A, the FISCHERSCOPE® MMS® can be used to 
measure the thickness of the copper plating in pc-board through holes 
fast, accurately, and non-destructively. 

Iii See also Chapter 5, Section 'Settings for Copper Plating Thick­
ness Measurements in Pc-Board Plated Through Holes', 
Page 5-10. 

!II 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 Function 20. The entered thickness must be within the toler­
ance of± IO%. 
~ See Chapter 6, Section 'Description of the Menu Functions', Page 6-75. 

• Hole Diameter 
This influence is taken into account through the corrective calibra­
tion (master calibration). Corrective calibrations performed with the 
Fischer calibration board cover a hole diameter range of 0.9 to 
1.2 mm (36 to 48 mils). 

~ It may be necessary to increase the probe sensitivity for hole diameters Q 
>1,2 mm. II See Chapter 6, Section 'Description of the Menu Functions', ,- _,, 
Page6-82, 

• Laminate Thickness or Thickness of Intermediate Layers for 
Multilayers PCB15 

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 µm (400 µin) thick SnPb coating in the 
through hole results in a IO% higher Cu thickness at a copper thick­
ness of approx. 25 µm (1 mil). This influence decreases with an in­
crease in the Cu thickness. 
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Electrical Conductivity 

The electrical conductivity of chemically deposited or electroplated 

copper depends to a large degree on the bath composition. The Fis­

cher calibration board corresponds to the copper quality of modern 

electroplating baths and should permit an accurate calibration for 

most general practical applications. 

However, a corrective calibration with one's own standards should be 

performed if particular bath conditions indicate that a significantly dif­

ferent electrical conductivity should be expected. 

[iJil 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 IO °C difference in tempera­

ture from the corrective calibration. This is done in Menu Function 

21. 

liJ]I See Chapter 6, Section 'Description of the Menu Functions', 
Page 6-79. 

Example: 
Temperature of the calibration board: + 20 °C 
Temperature of the pc-board to be measured: + 30 °c 

Unless a correction factor (96%) is entered in Menu Function 21, the 

copper thickness displayed is 4% lower than the actual value. 
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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 (larger than 1.2 mm or 0.05"). 
To make a standard from an actual 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 ESL08A probe. 

I@"' The MMS® with an ESL08A probe can be used for pre-measurements to select 
suitable through-holes if the system has had a corrective calibration with a 
"FISCHER" calibration board and if a correction factor has been entered 
(menu function 21) to account for the hole si:r,e. 

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 circumference. Short 
transverse cracks can be recognized through fluctuations of the dis-

( ) 

c'\ played coating thickness when turning the probe. j 
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8.3 Coating Thickness Measurement With 
the Beta Backscatter Method 

Not every coating/substrate combination can be measured with the 
beta backscatter method. In general, a difference in the atomic number 

of the two materials of 20 % is required. Table 8_1 shows measure­
ment appJications suitable for the beta backscatter method. 

Coating 

l 
!! " ~ (3 0 8 i Substrate ;;: M .s z u u 

Iron and Steel • • • • • • 
Copper, Brass, Bronze • • • • • • 
Zn and Zn Alloys • • • • • • • 
Al and Al Alloys • • • • • • • • 
Mg and Mg Alloys • • • • • • • • 
Ni • • • • • • • 
Ag • • • • • • • 
Ni and Kovar • • • • • • 
Non-metals • • • • • • • • • 
Ti • • • • • • • • • 

BETA 

"" 

~ 

.lJ 
is; "' El - " ,:j .: 0 

0. "' "' 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • • 

Table 8_1: Coatings that can be measured on various substrates using 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 apertures. 
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BETA 

Platen ring 
Isotope housing 

JEWELR!NG® insert 
Specime 

Measurement Structure 

JEWELRING® insert with 
aperture opening 

I eter of the platen ring 
opening in 
mm-inch 

Top view of a circular 
aperture (enlarged) 

Selected aperture 
size suitable for appli~ 

cation? 

8.3.1 Platen Aperture 

Each isotope is covered by an aperture 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
ture a JEWELRING® insert with a slotted or round opening to define 
the measurement area 

Aperture Size 
For the desired mea,;;urement 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 test area. 
The shape of the platen opening ( circular or slotted) depends on the 
shape of the area to be mea<sured. 

The foHowing basic formula applies to circular openings: 

0 Ap : Diameter of the platen opening 

0nM: Diameter of the area to be measured 

The foUowing basic formula applies to slotted openings: 

W Ap: Width of the platen opening in mm 

0ns: 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 (0). 

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 
to 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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The degree of countrate scatter can be checked with a simple test 
measurement: 

• Set up an application 
Menu function 0, I see also Chapter 6. Page 6-45 
T meas = 5 sec, Set measurement time, if necessary 

• Perform l O 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 deviations { 155 
theoretical standard deviationcr 

In measurement mode, both standard deviations (s and cr) can be 
viewed on the display. 
cr = theoretical predicted standard deviation 
s = mea<mred 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. 
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BETA 8.3.2 Isotope 

The coating thickness 
to be measured/ex~ 

pected is known 

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 various beta isotopes for some coating/substrate combi­
nations . 

Isotope PM-147 TL-204 Sr-90 

Coating Substrate Range'' Range1) ='' Aange1l Range1l =" Range'' Range1l Thmax2l 
mils µm mils "'~ µm mils - µm mils 

µm µm µm 

Ag, Rh. Au 0.05 ... 0.16 1.2 .. .4.0 0.6 0.24 ... 1.0 6.0 .. ,25 2.4 0.6 ... 3.0 15 ... 75 7.6 
Cu, Ni, Fe 0.05 ... 0.16 1.2 ... 4.0 022 ... 0.8 5.5 ... 22 0.6 ... 2.8 15 ... 70 

Pd Al 0.04 ... 0.17 1.0 ... 4.2 15 0.20 ... 0.8 5.0 ... 22 60 0.4 ... 2.4 10 ... 60 190 

3.6 14.4 50.8 
Al Cu, Ni, Fe 0.18 ... 0.8 4.5 ... 20 1 ... 4 25 ... 100 3.6 ... 16 90 ,.. 400 

90 360 1270 

Ag,Mo 0.02 ... 0.09 0.6 ... 2.3 028 0.1 ... 0.48 2.5 ... 12 1.2 0.20 ... 1.4 5.0 ... 35 4 
Au Cu, Ni, Fe 0.02 ... 0.08 0.5 ... 2.0 0.1 ... 0.4 2.5 ... 10 0.22 ... 1.4 5.5 ... 35 

Al 0.02 ... 0.07 0.5 ... 1.8 7 0.1 ... 0.4 2.5 ... 10 30 0.2 ... 1.0 5.0 ... 25 100 

0.72 3.2 10.8 
Cd Cu, Ni, Fe 0.06 ... 02 1.5 ... 5.0 028 ... 1.2 7 ... 30 0.6 ... 2.8 15 ... 70 

18 80 270 

1.2 4.6 16A 
Cr Al 0.08 ... 0.32 2.0 ... 8.0 0.32 ... 1.2 8 ... 30 0.8 ... 4.8 20 ... 120 

30 115 410 

Ag,Mo 0.06 ... 0.20 1.5 ... 5.0 0.8 0.36 ... 12 9 ... 30 3.4 0.8 ... 4 20 ... 100 12 
Cu,Ni Al 0.07 ... 0.22 1.7 ... 5.5 

30 
0.32 ... 1.2 8 ... 30 85 0.6 ... 4 15 ... 100 300 

Pb 0.07 ... 0.22 1.8 ... 5,5 0.88 0.30 ... 1.4 7.5 ... 35 3.6 0.6 ... 4.0 15 ... 100 12.4 

Sn Cu, NI, Fe 0.07 ... 0.22 1.8 ... 5,5 0.30 ... 1.4 7.5 ... 35 0.6 ... 4.0 15 ... 100 
Al 0.06 ... 0.20 1.5 ... 5.0 22 0.28 ... 1.2 7.0 ... 30 90 0.4 ... 2.8 10 ... 70 310 

0.48 2 10 

Sn60Pb40 Cu, N1, Fe 0.04 ... 0.18 1.1 ... 4.5 02 ... 1.1 5 ... 28 0.4 ... 32 10 ... 80 
12 50 250 

1 4.4 14.8 

Zn Al 0.06 ... 0.24 1.5 ... 6.0 0,2 ... 1.2 4 ... 30 0.4 ... 4.8 11 ... 120 
26 110 370 

N~Cu 
8 30 100 

Paint 0.4 ... 1.6 11 ... 40 2 ... 8 50 ... 200 7.2 ... 24 180 ... 800 
Al 200 750 2500 

I) Measurement Range (logarithmic range) according to DIN EN ISO 3543, BS 541 l, ASTM B 567 
2) Thmax almost corresponds to saturation thickness. 
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The isotopes listed in Table 8_2 are suitable for elements with neigh­

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 number. 

Example: Which isotope is suitable for the measurement of a Palla­

dium coating with a thickness of 2 µm (80 µin) thickness on Silicon? 

The atomic numbers of palladium and silicon can be taken from Table 

8_3; elements with neighboring atomic numbers are shown in Table 

8_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 as a 

coating material. 
Silicon (Si) has an atomic number of 14, the neighboring element, 

Aluminum (Al), with an atomic number of 13, is listed in Table 8_2 

as a substrate. 
Table 8_2 shows Prn-147 as suitable isotope for the coating/substrate 

combination Ag/Al and a coating thickness of 2 µm (80 µin). 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 µrn (80 µin). 

Table 8_3 List of Elements 

with their atomic numbers, 

sorted by name 

Element Symbol Atomic 
name number 

AILHTiinum />J 13 

Antimony Sb 51 

A,gon Ar 18 

Arsenic As 33 

Barium s, 56 

Berymum Bo 4 

Bismuth s; 83 

Bo<on 8 5 

Bromine Br 35 

Table 8_ 4 List of Elements 

with their atomic numbers, 

sorted by atomic numbers 

Element Symbol Atomic 
name number 

Hydrogen H 

Helium He 

Lithium Li 

Beryllium Be 

Boron B 

Garbon C 

Nitrogen N 

Oxygen 0 

Fluorine F 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Cadmium Cd 48 Neon Ne 10 

Calcium Ca 20 Sodium Na 11 

Cruton C 6 Magnesium Mg 12 

Cerium Cs 58 Aluminum />J 13 
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BETA Element Symbol Atomic Element Symbol Atomic 
name number name number 

Cesium Cs 55 Silicon SI 14 

Chlorine Cl 17 Phosphorus p 15 

Chromium c, 24 SUifur s 16 

"°""' Co 27 Chlorine Cl 17 

Coppe, Cu 29 Aegon A, 18 

Dysprosium Dy 66 Potassium K 19 

Erbium Ee 68 calcium Ca 20 

Europium Eu 63 Scandium Sc 21 

Fluorine F 9 Titanium TI 22 

GadoUnlum Gd 64 

Gaffium Ga 31 

Vanadium V 23 

Chromium c,- 24 I 
Germanium Ge 32 Manganese Mn 25 

Gold Au 79 

Hafrnum Hf 72 

Iron Fe 28 

Cobalt Co 27 

I 

i 
Helm He 2 

Holmium Ho 67 

Nickel NI 28 

Coppec Cu 29 
I 
I 
I 

Hydrogen H 1 Zinc Zn 30 
I 

Indium In 49 Gallium Ga 31 

Iodine J (I) 53 Germanium Ge 32 

Iridium 1, 77 Arsenic As 33 
' 

Icon Fe 26 Selenium Se 34 

Krypton Kc 36 Bromine a, 35 

Lanthanum La 57 Kcypton Kc 36 

Lead Pb 82 Rubidium Rb 37 

Llthm Li 3 StrontiJm s, 38 

Lutetium Lu 71 Yttrium y 39 

Magnesium Mg 12 21ccontum z, 40 

Manganese Mn 25 Niobium Nb 41 

Mercury Hg 80 Molybdenum Mo 42 

Molybdenum Mo 42 Technetium Tc 43 
() 
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Element Symbol Atomic Element Symbol Atomic BETA 

name number name number 

Neodymium Nd 60 Ruthenium Ru 44 

Neon Ne 10 Rhodium Rh 45 

Nickel N; 28 Palladium Pd 46 

Niobium Nb 41 Sliver Ag 47 

Nruogen N 7 Cadmium Cd 48 

Osmium Os 76 Indium In 49 

Oxygen 0 8 Tin Sn 50 

Palladiwn Pd 46 Antimony Sb 51 

0 
Phosphorus p 15 

Platinum pt 78 

Tellurium Te 52 

lrxlne J (I) 53 

Potassium K 19 Xenon Xe 54 

Praeseodym Pr 59 Cesium Cs 55 

Prome1hium Pm 61 Barium Ba 56 

Rhenium Re 75 Lanthanum La 57 

Rhodium Rh 45 Cerium Ce 58 

Rubidium Rb 37 Praeseodym Pr 59 

Ruthenium Ru 44 Neodym Nd 60 

SamarilITTl Sm 62 Promethium Pm 61 

Scandium Sc 21 Samarium Sm 62 

Sulfuc s 16 Europium Eu 63 

Selenium Se 34 Gadolinium Gd 64 

s;;,er i'<l 47 Terbiwn Tb 65 

Silicon s; 14 Dysprosium Dy 66 

Sodium Na 11 Holmium Ho 67 

Strontium Sr 38 Erbium Er 68 

Tantalum Ta 73 Thulum Tm 69 

Techne1ium Tc 43 Ytterbium Yb 70 

Tellurium Te 52 Lutellum Lu 71 

Tetbium Tb 65 Hafnium Hf 72 

Thallium TI 81 Tantalum Ta 73 
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BETA 

The Coating Thick~ 
ness to be meas~ 

ured/expected it not 
known 

Paoe fM2 

Element Symbol Atomic Element Symbol Atomic 
name number name number 

Thulium Tm 69 Tungsten w 74 

Titanklm Tl 22 Rhenium Re 75 

Tungsten w 74 Osmium Os 76 

Vanadium V 23 Iridium ,, 77 

Xenon Xe 54 Platinum Pt 78 

Ytterbium Yb 70 Gold Au 79 

Yttrium y 39 Mercury Hg 80 

""' Zn 30 Thal6um Tl 81 

Tln Sn 50 Lead Pb 82 

Zirconium Zr 40 Bismuth Bl 83 

A test measurement can determine the suitability of the isotope used if 
the coating thickness to be measured/expected is not known. 

Required are: 
~ A sample of the substrate (Base material) and 

a sample of the coating material (Saturation) for normalization. 

~ A coated specimen for the measurement. 

• Set up the application (Menu Function 0, !I see also Chapter 6, 
Page 6-45). 

• Switch measurement display to normalized countrate (Xn): 
- Call Menu 18, [I see also !Miter 6, Page 6-70. 
- Select XN; use the softkey • to confirm the selection and 

exit the menu. 

• Normalization: ,,,. 
-Press-, 
- enter the number of measurements, Nnorm = 2: 

press the softkey R (Tnorm = 5 sec remains unchanged = default 
setting), 
press llil, the cursor flashes in the lower entry window, 
use the keypad to enter the number 2, 

confirm the entry with the softkey 111, 
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- measure 2 times on the substrate. Start each measurement with the 

softkey II 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 ID 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 Ill or with the GO key at the measuring 

table. Reposition the specimen after each measurement. 

0.3 < Xn < 0.8 The selected isotope is suitable for the application. 

0.0 < Xn < 0.3 The selected isotope has limited suitability for the 
application. Use an isotope with lower energy. 

0.8 < Xn < 1.0 The selected isotope is not suited for the application. 
Use an isotope with higher energy. 

Xn > 1 or Xn < 0 The coating does not correspond to the sample of 
the coating material, or the calibration standards 
used were incorrect. 
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BETA 
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Chapter 9: Electncal t;onr.1uct1vrty Measurement 

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-Effect) 

• 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 electriCa1 conductivity 

measurement 
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 
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SIGMASCOPE® 

Example 

Electrical Conductiv~ 
ity Measurement With­
out Temperature 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 (a). 
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 = C20 / [I +o:(T-20°C)J 

where: 
C: 
C20: 

T: 
o:: 

electrical conductivity in MS/m 
electrical conductivity at 20 °C 
current temperature of the specimen 
temperature coefficient for the electrical conductivity in 11°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 a reduction of 0.4 % IACS. 
With a typical repeatability of 0.2 %, differences in the specimen tem­
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 temp. correction 
(e) with temp. correction 

The fol1owing sections explain these two measuring modes in greater 
detail. 
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Temperature Influence on the Electrical ConclucUvity Measurement Chapter 9: Electrical Conductivity Measurement 

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 temperature (±1 °c (± 1.8 °F) according to guidelines of the 

BOEING AIRCRAFI' 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 

+20 °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 coefficient~ 

(standard. specimen). 

9.1.2 Electrical Conductivity Measurement With 
Temperature Compensation 

In the electrical conductivity measurement mode, the MMS® displays 

both the actually mea,;ured 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 tjJ;irature 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 

Ooerator's Manual FISCHERSCOPE® MMS® 
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of the Specimen Must 
be Known. 
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Chapter 9: Electrlcal Conductivity Measurement Uft-Off·Effect 

SIG MASCO PE® 

Electrical Conductiv­
ity Measurement With 
Temperature Compen-

sation 
continued 

Non-Conducting Coat­
ings of up to 600 pm 
are Lift-Off-Compen-

sated. 

will display this value (cr (20C) or c; (68F)). The reading without tem­
perature compensation will be displayed as well: cr (curr.temp) = xxx. 

When making measurements with temperature compensation, the a­
value referenced to 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 coated, 
for instance, with paint or other non-conductive coatings. A suitable 
probe design and appropriate mathematical treatment of the probe sig­
nal correct this effect almost entirely. 

Within a distance of up to 600 µm (24 mils), the Lift-Off-Effect gener­
ally does not affect the MMS® measurement. 

U) 4 
0 
:$ 3 

C '#, 
0 

"' 2 I 1 
.!! 0.5 , 
0 0 
• .0 -0.5 < -1 

-2 

/ 100% !ACS 

>-------1---l----l--/-----,L-I 

0 
0 

0.5 
0.02 

1 
0.04 

1.5 mm 2 
mi!s 0.08 

Probe-Specimen Distance 

Fig. 9_ 1: Influence of the Lift-Off-Effect on the electrical conductivity 
measurement 

rulr' It depends on the probe type to which distance a lift-off compensation is possi­
ble. 
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Geomew of the Specimen Chapter 9: Electrical Conductivity Measurement 

9.3 Geometry of the Specimen 

9.3.1 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 (Ths) of some materials. 

Material 
El. Conduct mmTh5 mils mm Th, mils 

MS/m %1ACS (68 kHz, ES1A) (300 kHz, ES2) 

Cu 58 100 0,66 26.4 0.31 12.4 

Al 
35.4 61.0 0.84 33.6 0.40 16.0 

17 29.3 1.22 48.8 0.58 23.2 

Brass 14.3 24.6 l.33 53.2 0.63 25.2 

Titanium 2.4 4. I 3.24 129.6 1.54 61.6 

Tab. 9_ 1: Minimum Material Thicknesses for Some Materials 

The standard penetration depth is a known quantity in the theory of 

eddy current testing: 

o,=~5~03~ 

✓(C X f) 

Sr: Standard penetration depth in mm 
C: Electrical conductivity in MS/m 
f: Frequency in Hz 

The minimum material thickness (Th5), also known as saturation 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: 

d, = 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 Tbs, 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. 
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Chapter 9: Electrical Conductivity Measurement Geometry of the Specimen 

SIG MASCO PE® 

Paoe 9·6 

CJ) 
5.2 E 3 

~ -(/) 
'If!. :a; 

3.4 2 

"' 1.7 1 .5 

i 
a: 0 0 
0 
.c -"3 -1.7 -1 C 

,!l 

i -3.4 -2 
C 

-5.2 -3 

0.2 
8 

Material: Aluminum 
C: 26.2 MS/m 

Probe: ES1A 
f: 68 kHz, 

Ths 

0.6 0.8 1.0 1.2 1.4 mm 
24 32 40 48 56 mils 

material thickness 

Fig. 9_2: Influence of the material thickness on the electrical conductivity 
measurement with the probe ES1A (68 kHz). 

CJ) 6.9 E4 
Q in <C 
>!'. 0 5.2 :a; 3 

3.4 2 

"' 1.7 1 .5 .., 
m 
a: 

0 0 0 .c -"3 
-1 C -1.7 

t -3.4 -2 C 

·5.2 -3 

-5.9 -4 

Material: Aluminum 
C: 26.2 MS/m 

Probe: ES2 
f: 300 kHz 

0.4 0.6 0.8 1.0 mm 
16 24 32 40 mils 

material thickness 

Fig. 9_3: Influence of the material thickness on the electrical conductivity 
measurement with the probe ES2 (300 kHz) 
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Geometly of the Specimen Chapter 9: Electrical UonCluctMty Measuremern 

9.3.2 Curvature of the Specimen 
Measurements may be erroneous 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 (4.7") 

(concave sutfaces) 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 correction factors for convex 

surfaces. 

Fig. 9_4: 

~ 

0 
1l 
if 
C 
,g 
u 
~ 
0 

" 

1.4 

1.2 

1.0 

~-~"-

0 
0 

-

\ 
\ 

20 
0.79 

'-

-----
40 
1.57 

60 mm 80 
2.36 inch 3.15 

Diameter of the Curvature 

Influence of convex surface curvature on the electrical conductivity 

measurement 
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Chapter 9: Electrical Corn:luctivity Measurement Geometry of the Specimen 

SIGMASCOPE® 

Paoa 9,8 

9.3.3 Edge Effect, Size of Test Area 
The influence of the distance (a) between the outer diameter of the 
probe and the edge of the specimen is known as edge effect. This dis­
tance should be ;,, 3 mm (0.12"). 

Fig. 9_5: 
Influence of 
the Edge Ef• 
feet on the 
Electrical Con­
ductivity Meas• 
urement for a 
large-area test 
area 

• • • -t • .. • ·1· • • • • ·1 • • • • ·2 • • • • 3· • • • • '4· • • .. 5 .. mm 
' ------r----------------------· 

-40 40 80 120 160 200 mils 

The following general equation can be used to calculate the minimum 
test area for circular specimen:dmin = dprobe + 1 cm (0.39 ") 

~n: Diameter of the minimum test area where the edge effect has 
no influence 

d,"""' Probe diameter (14 mm (0.55") for ESlA, 9 mm (0.35") for 
ES2) 

The probe must. of course, be placed in the center of the test area 
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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) 

• 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 6-feITite measurement for 
austenitic platings 

Operator's Manual F!SCHERSCOPE?' MMs® 
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Chapter iO: Ferrite Content Measurement Influence of tne Specimen curvature 

FERITSCOPE• 10.1 Influence of the Specimen Curvature 

If the specimen is curved, the reading will deviate from the actual 
value as the curvature 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 relation exists between the ferrite content and the dia­
meter of the specimen curvature: 

Ferritei = Correction Factor x Ferritem 

Ferritei: ::;;;; true ferrite content 
Ferrite.n = measured ferrite content 

The curves in Fig. 10_1 show that curvatures with diameters of 
~ 50 mm (2 ") have 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, = 1.04 X 30 % = 31.2 % 

1.25 

1.20 

~ 

0 1.15 

! 
C 1.10 

i 
~ 1.05 
0 

" 

Diameter of 
the Cmvature 

--,-T-7--T-Ji'==i==:::i==ssmm<o.02"> 
/ I 

l---+-+--+--l,L--l---+-+-cc·10 mm {0.40'1 

/ 

Measured Ferrite Content% 

Flg. 1 O_ 1: Influence of the Specimen Curvature on the Ferrite Content Meas­
urement 
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!nflueno! of the Specimen Thickness Chapter 10: remte v0nten1 Measuremem 

10.2 Influence of the Specimen Thickness 

Sheet metal thickness may influence the ferrite content measurement. 
This influence becomes noticeable with sheet thicknesses of ;s;; 2 mm 
(0.08"), as shown in Fig. 10_2. The following relation exists: 

Ferritei: = Correction Factor x Ferritem 

Ferritei: = true ferrite content 
Ferritem = 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,= 1.05 x 6 % = 6.3 % 

L25 

1.20 ,, 
~ 

1.15 

~ 
If. 

1.10 C 

i 
~ 1.05 
0 

" 
1.00 

.. 
• \ \-3.90 % ferrite content (measured) . . . ., . 6.70 % ferrite content (measured) 

.\ / 9.70 % ferri~ cont~nt (me~sured) . . ./ 
• l-..._ . . . -- . . . - -• - -. .., ... . ·- . -. . . . . . 

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 mm4.00 
0.00 20 40 60 80 100 120 140 mils 160 

Sheet Metal Thickness 

Fig. 10_2: Influence of the sheet metal thickness on the Ferrite Content 
Measurement 
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Chapter 1 O: Ferrite Content Measurement Substrate Influence on the Ferrrte Measurementfor Austenltlo Layers 

FERITSCOPE® 

Paoe 104 

10.3 Substrate Influence on the Ferrite Meas­
urement for Austenitic Layers 

When making ferrite content meas:;urements 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 following relation exists: 

Ferrite; ;:;:; Corrective Factor x Ferritem 

Ferritei: = true ferrite content 
Ferritem ;:;:; 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,= 0.85 x 6 % = 5.1 % 

~ s 
0 

3!. 
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• =-::; =· = ·r ...... -1 .. -- ··-
-~ ... - .. --~ .~--~ I 
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• ~ I I I 
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• I 

• I 

I 
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I • 
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I 

0.00 1.00 
40 
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80 

3.00 
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4.00 
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Fig. 10_3: Substrate Influence on the O•Ferrite Measurement for Austenitic 
Layers 
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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 
perfonned 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 standard 
instrument configuration and can be called from the evaluation menu. 

Ill For a description of the statistical terms as well as the fonnulas 
and formula signs used see the Glossary, Chapter B. 

[III 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 

tl....t,:,t.: 

Statistical Characteristics 

'"' "' Eval<.,ati<>l'I B1<><.k• 1 to 19 
Go.,.. size rli • 5 
n..an value tr, .. , l5t. I ""' 
Esti,.ated Std.Pev & • 0.196 "~ 
!wan R>1n9e R. : 0.463- l'M 
t11mber or 9rou!'s ner , ! e 
l'lin!MUM GroUP !<lifl I 150.!l" ""' 
l'laxi"'~"' 61"<:><IP Max , 1s1.2 "~ 

, ........ . 
~ , .. . 

.,.,1.,. ' ,,_ 

.,,.,..1o ••• , =·••· 
~-"" "' ...... , ...... , ... 

151, , 
151.0 ·-----·---
151, -----·-----· 

~ 

-==-~, '""""""""'"'' .... 
~,~.. . .... 
<»•=••<• ,..,.. 

Sample of a printout us• 
ing a printform template 

-~, ,., 

- ..._,.,.. ~u, ,.,.1 ...,,.,., •• .,_,_, 
~..,, •""""""' -·• ••••• otook ,.;.,., -...... , ..... "'"· - .. ,~ .. 
~ .. •tn•• .......... ~ ... ,.,.., 
< , .... "''"' . -· '""'" 
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Chapter 11: Evaluation 

Paae 11-2 

11.1 Evaluation Menu 

Bl oc":~-"~-'-"-A-;S::f;:~::o::~::~::::E::;;<~;) -;=t=o::::::: E:::G:::A:::B:::::::;:;""1
3 Iii 

Date 02.06.1998 03.06.1998 -
TiMe : 11:14:25 16:06:33 

NuMber of Blocks= 
NuMber of Meas. = 

APPl 3:ExaMPle 
Example 

10 
50 

50 

-Ill 
-

The evaluation menu is the starting point for the statistical evaluation (i) 
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. 

Ill 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 
ll-12. 

- 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 Q 
for data transfer, for example, to a computer, and for the printout. 

Ill For more information regarding printing of mea,;urement data see 
Chapter 6, beginning on Page 6-28, 

iiiJl For more information regarding data transfer via the RS232 inter­
face see Chapter 12. 
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Call the evaluation menu 

ll@r The menu can only be called from the measurement mode. 

• Press the softkey B. 

Exit the evaluation menus 

• To exit the evaluation menu use softkey II. 
If necessary, press the key several times until the measuring mode 

appears on the display. The softkey II disappears from the 
measuring mode. 

11.1.1 Block Selection 
• An evaluation can be performed for one block, across a number of 

consecutive blocks, across all blocks, andfor 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 enter the evaluation. 

be
.th . 0 9 

Enter the block num rs m e evaluation menu: - ... --

b /]
. ENTER 

Switch etween entry se ect1on windows:-· 
. Y2 .t..a C!t'!ll!I 

Select the feature from the list: - or - and lilmD. 

()n.,mlnr Ml'!n1ml FISCHERSCOPE@MMS® 

Chapter 11: Evaluation 

Call the Evaluation 
Menu: • 

ExH the Evaluation 
Menu: • 
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Cha ter 11 ; Evaluation 

Paga 11•4 

11.2 Graphical Evaluation 

11.2.1 SPC Chart 

151.0 ~-------------
151.3 

o;:151,1 

Example 

•• " . 0.196 

s 
0 
IJl'l 

50 

Data for process control 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. 

IJI For the measurement display mode SPC Chart see Chapter 5, be-
ginning on Page 5-16. 

Prerequisite: 
• 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 nonnal distribution is required to apply the method of statistical 
process control. For the process, this means: 
- a low and event deviation (0) around the mean measurement 

value (d .. , cr .. , Fe .. ), 
- an even distance of the mean measurement value to the 

control limits. 
It is, therefore, advantageous to run a pre-measurement and check 
the frequency distribution. The FISCHERSCOPE® MMS® offers 

Oparatot Manual F!SGHERSCOP~ MMS"' 

1·) 
\._, 

0 

t 
I -
I 
I 
I 

I 

I 
I 
I 
' ' ! 
l 



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

0 

iipriate functions in ~e evaluation menu (sum frequency chart 

and histogram 11111). 

Cal1 from the measuring mode: 

• Press the softkey B and then 1111 to display the 

menu page "Evaluation with SPC control chart". 

Dual coating measurement application (Duplex): Each coating 
is displayed in an SPC chart. To can the SPC charts for the individ-

ual coatings use the softkey. or.•-
• displayed: Temporarily, the display for coating 2 (intermedi­
ate coating) appears, 
• displayed: Temporarily, the display for coating 1 (top coating, 
paint coating) appears. 

~ To print the SPC chart display use the softkey., 

~ Each group in the SPC chart can be selected with the cursor (dash..;:lot line) 

(a, .. ). 

11.2.1.1 Enter the SPC Parameters: 

~ Does usually not apply to applications with measurement display mode SPC 
chart. The set parameters are entered automatically. 

Call: from the menu page "Evaluation with SPC control chart". 

• Press the softkey M:to open the menu page "Enter SPC Parame­
ters" to enter the SPC parameters for the SPC chart to be displayed. 

0 9 
Use the keypad to enter the parameters: - ... -· 
Switch between the entry windows with Iii. 
~ Dual coating measurement application: The SPC parameters must be en­

tered/calculated separately for each coating. 

~ Group size: If automatic block creation is enabled, the block size entered 
(in menu function O or 1) automatically corresponds to the group size (n) for 
the SPC chart. In this case, the group size cannot be changed! 

~ Group size: The group size (n) can be specified only when automatic block 
creation is disabled. The group size must be:::; the block size. An SPC chart 
evaluation will not be performed if the group size is greater. 
lfthe 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 to the end of the block based on the specified group size do 
not enter the evaluation, Example: An application has 50 measurements and a 
block was closed manually after every fifth measurement For the SPC chart 
evaluation, 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 5 are omitted be­
cause they cannot form a separate group within the first block. These mea.s;ure-

Operator Manual FISCHERSCOPE® MMS"' 

Chapter 11: Evaluation 

SPCChart 
(continued) 

Dual Coating Measure­
ment Application 
SIGMA (DUPLEX) 

Printing 
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Chapter 11: Evaluation 

SPC Chart 
(continued) 

ments do not enter the SPC chart evaluation! The same applies to all sub­
sequent blocks (2 to 10), 

SPC Parameters (Menu page: Enter SPC Parameters) 

Group size, number of single readings per group. 
n 

~ See 2nd and 3rd note on previous page. 

x (th) chart and R chart display X.IR 

x (th) chart ands 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 
limits are computed automatically when these data are 

limits 

entered, 

* Lower control limit for the X (th) chart LCL 

* Upper control limit for the i (th) chart UCL 

* Upper control limit for the R chart UCL(R) 

* Upper control limit for the s chart UCL(s) 

* * Lower specification limit 
Limits already entered for the application will be LSL 
entered automatically. 

** Upper specification limit 
Limits already entered for the application will be USL 
entered automatically. 

** Cp value (capability factor). Cp 
Ideal value: 1.33. 

* The control limits can be entered if "specification limits" is switched off 
(dfaabkd). 

** Specification limits (USL, LSL) and Cp value can be entered and displayed only 
if "specification limits" is switched on (enabled). 

Ii!] For a description of the statistical terms as well as the fonnulas 
and formula signs used see the Glossary, Chapter B. 

• Accept the entries/settings with the softkey fBll, Return to the 
menu page "Evaluation with SPC control chart''. 
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11.2.1.2 Calculating the Control Limits: 
There are two ways available for calculating the control limits with 
the FISCHERSCOPE® MMS®: 

• ASTM MNL-7 (ASTM: American Society for Testing and Materi­
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 Qualitiit e. V .' (German Quality 
Society)). 

Use menu function 39 to select which formula should be used for cal­
culating the control limits. 

!Ill] A description of menu function 39 see Chapter 6, page 6-103. 

Ill For a description of the statistical tenns as well as the formulas 
and formula signs used see the Glossary, Chapter B. 

• Call the evaluation menu: B. 
• Call the menu page "Evaluation-with SPC control chart": Iii. 
• Call the menu page '"Enter SPC Parameters": lifl. 

If the control limits are not known, proceed as follows depending on 
the available data: 
- Available data: specification limits (USL, LSL) 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 (O") or for the mean range R., Page 11-9 

Available data: specification limits (USL, LSL) and capabil­
ity factor (Cp) 

• Enable the Parameter "Specification Limits": II. 
Entry boxes for LSL. USL and Cp value will appear. 

~ If values have already been entered for the active application, limits already 
specified will be transferred automatically from the application. The Cp value 
is automatically set to 1.33. 

• Enter the desired values: - ... .:. . .. ,.. 
To switch between the entry boxes: -· 

Ooerator Manual F!SCHERSCDP!?° MMS® 
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Chapter 11: Evaluation 

Calculate 
Control Limits 

( continued) 

Page 11-8 

• Calculation: After entering the numbers for LSL and USL press 
the g key to calculate the control limits (LCL, UCL, UCL(s) or 
UCL(R) on the left side of the display). 

Changing LSL, USL and/or Cp: 

• Make the desired changes on the menu page "Enter SPC Parame­
ters" 

0 9 ENTER . ENTER 
(- ... -. -). After entenng the numbers, press the -
key to recalculate the parameters. 

Changing LCL, UCL, UCL(s) and UCL(R), x .. (s th) and/or cr: 

• Press the softkey Bto open the menu page "Calculation of con­
trol limits" and make the desired changes. After entering the num­
bers, press the ill key to re-calculate the parameters. 

• Accept the entries/settings as SPC parameters with the softkey 

fill. Return to the menu page "Evaluation with SPC control 
chart". 

To return to the measuring mode: Press WlJI 2 times. 

Available data: Pre-run (pre-measurement) 

~ A minimum of 5 groups each with a minimum of 2 measurements - that is, a to­
tal of 10 mea~urement data - must be available to calculate the control limits 
from a so-called pre-run. 

~ The parameter "Specification Limits" must be disabled (= [ ]). 

• On the menu page "Enter SPC Parameters", press the softkey B 
The control limits wi11 be calculated automatically using the pre­
run values. 

Changing LCL, UCL, UCL(s) and UCL(R): 

• Use the menu page "Enter SPC Parameters" to make the desired 
changes 

0 9 ENTER ENTER 
(- ... -•-).After enter the numbers, press the - key to 
re-calculate the parameters. 
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Changing x .. (= th ) and/or o: 

• Press the softkey &to open the menu page "Calculation of con­
trol limits" and make the desired changes c.&. ....... lib. Af-

' ENTER 
ter entenng the numbers, press the - key to re-calculate the pa-
rameters. 

• ~t the entries/calculations as SPC parameter with the softkey 

fmll. Return to the menu page "Evaluation with SPC control 
chart. 

To return to the measuring mode: Press Ill 2 times. 

Available data: 
Process mean value (x .. = iii) and standard deviation (a) 

• Press the softkey Ill to open the menu page "Calculation of con­
trol limits" and make the desired entries. After entering the num­

ENTER 
hers, press the - key to re-calculate the parameters. 

• Accept the entries/calculations as SPC parameters with the softkey 

(II. Return to the menu page "Evaluation with SPC control 
chart. 

To return to the measuring mode: Press Ill 2 times. 

Operator Manual F!SCHERSCOPE® MMS® 
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Chapter 11; Evaluation 

SPC Characteristics 
Process Capability 

la!IBIR 

Printing 

Page 11-10 

11.2.1.3 Call the SPC Characteristics: 
CaIJ: Only from the menu page "Evaluation with SPC control­
chart". 

• Press the softkey Ill to open a menu window with the statistical 
characteristics for the displayed SPC chart. 

Statistical characteristics of tile SPC Coating Conduc- Ferrite 
chart thick- tivity content 

ness 

Averaged group mean values th .. a .. Fe .. 

Group deviation range (th .. , ) 
( only when au tom. block creation is en- sa 
abled) 

Group size, 
n number of single readings per group 

Number of groups nGr 

Lower set specification limit LSL 

Upper set specification limit USL 

Capability factor c_p 

Capability factor c_pk 

~ To print the statistical characteristics for the displayed SPC chart use the soft­

key 11111. 

~ 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" cllh 
Iii For a description of the statistical terms as well as the formulas 

and formula signs used see the Glossary, Chapter B. 

• To return to the SPC chart disp1ay (menu page "Evaluation with 

SPC control chart") use the softkey il\l. 
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11.2.1.4 Description of the Display: 

151.1 1 151.0 SI 0.191 
""11-------------- 151 3 

i~!:~~-------·----·----- 151:0 . 
151.0 -l------------- 150.7 
151. 3 , - - - - - - - - - - - - - 0. 488 

~ 

Example Xis chart 

s 
0 

50 

Control charts display the mean value (th) and the range (R) of succes­
sive random samples, or the mean value (th) 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 Rehart, orUCL(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 limits must be 
shown in the SPC chart, The control limits can be either entered or 
they can be calculated. The F1SCHERSCOPE® MMS® calculates the 
control limits according to the American standard ASTM publication 
MNL-7, Manual 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 Qualitiit e. V.' (Ger­
man Quality Society)). 

[111 For additional information regarding the SPC chart see Chapter 5, 
beginning on Page 5-16. 
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Cha er 11: Evaluation 

I Sum Frequency Chart j 

Min. 5 Measurements 

Page 1M2 

11.2.2 Sum Frequency Chart (Probability Dlstribu- ) 
tion Chart) 

F'EFlmFlSCDF'E<Rl 
% n;: 151.1 s: 0.192 

99 
90 

50 

10 

• ...... \. ...... • • • ............. 

.............. 
• • • ---:::_.. .. 

Example Sum Frequency Chart 

The sum frequency chart is a graphical display format from which the 
out1ier portion of a batch (Jot, 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 lower violation probability. 

Prerequisite: 

• A minimum of 5 measurements per coating (n ~ 5) must be avail­
able for graphical measureffient data display in a sum frequency 
chart. 

() 

• 5 s; n < 30 (per coating): The sum frequency values are plotted in Q 
reference to the single readings. The Kolmogoroff-Smirnoff Test is 
used to test for normal distribution of the measurements. 

• n > 30 (per coating): The sum frequency values are plotted in refer­
ence to the classes. In addition, the confidence range (error cone) is 
shown for a confidence level of 95 %. The Chi Squared Test is 
used to test for norm.al distribution of the measurements. 

l@r 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 normaJ distribution, a correction curve is plotted auto­
matically in the chart and skewness and kurtosis are determined. 

Ill 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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Call from the measuring mode: 

• Press the softkey Iii and then • to display the probability 

chart. 

Dual coating measurement application: The sum frequency is de­

termined for each coating and plotted in a sum frequency chart. To 

call the charts for the individual coatings use the softkey Dor 

•• 

• displayed: Momentarily. the display for coating 2 (intermedi­

ate coating) appears, 

• displayed: Momentarily, the display for coating 1 (top coating, 
paint coating) appears. 

~ To print the displayed sum frequency chart use the softkey II. 

Description of the Display 

PERmR ~C~□==-P~E--<~R) __ -=ErG~AB~1~•~301 

% th I 151, 1 SI 0, 192 f.)l'i 

99 
90 

50 

10 
1 

. 1 t.. 

APPl 

• ,. .. -;..- .... 
' ' ---.----
' 

, .... . ----~ ..... , ....... ~ ...... , ............. , ..... =~~--
' . . ' ... 
I I I I ,.,..,• ._....~, .. 

I I I '.,.J" ,.,.•1 ...... ·r • .. --:- .... ·:- ---• ';. ... -:.:--:"'·· ·:-- .. 
0 I ,.,.••" ••'""• I 

....... ' '"'""'"'"'-::".f ....... ·--~-- ......... 
.. -· . . 

• •-••••••r••••"""" .. .... : : : : 
----~-·-'·---~- ... , ....... I I I I 

l I I I 

' ................... 
' ' ' ' ---f ........ ,- .... 
' . 

150.6 ,.: 0.100 
3:Exal'iPle 

Example 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 µm) on the abscissa (x­

axis). Display size and resolution allow only for a rough presentation. 

The printout of the sum fre.quency chart offers a better resolution. Ad­

ditionally, the printout shows the 'u' values of the standardized nor­

mal distribution (quantile) on the right ordinate. 

Chapter 11 : Evaluation 

Sum Frequency Chart 
(continued) 

Dual Coating Measure,. 
ment Application 
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Chapter 11: Evaluation 

Histogram 

Min. 30 Measurements 

Dual Coating Measure,. 
ment Application 
SIGMA (DUPLEX) 

Printing 

Page 11-14 

11.2.3 Histogram 

PERITTRSCOPE<R) 
150,6 thl 151,1 SI 

150. 7 t='---
150.8 
150.9 
151. 0 
151.1 
151. 2 
151.3 
151. 4 
151. 5 
151.6 orMa 1s 
RPPl 31ExaMPle 

Example Histogram 

0. 192 
EGRB1,3 

n 
1 
1 
6 
13 
6 
11 
5 
4 
2 
1 

A histogram clearly shows the distribution of the measurements ac­
cording to classes, that is, how many measurements are within acer~ 
tain coating thickness range. 

II 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 ~ 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: 

• Press the softkey le,. and then ell. 
Dual coating measurement application: Each coating is dis­
played in a histogram. To call the histograms for the individual 

coatings use the softkey. or •. 

• displayed: Momentarily, the display for coating 2 (intermedi­
ate coating) appears, 

• displayed: Momentarily, the display for coating l (top coat­
ing, paint coating) appears. 

I& To print the histogram use the softkey II. 

Operatot Manual F!SCHERSCOPE® MMS® 
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Description of the Display: 

PERmRSCDPE<R) EGAB1. 3 
0. 192 n 

1 
1 

---------------- 6 
13 
6 
11 

---------------- 5 4 
2 
1 

APPl 3:Exal'lPle 

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 

cB 111), then the plot display depends on the position of the 
specification limits LSL and USL as shown in Example 2 below. 

PERmRSCDPE<R) EGAB1.3 
t,hl 151.1 s: 0.192 

LSL 

USL 152.0 

Example 2 Histogram 

Ooerator Manual FISCHERSCOPE.® MM$® 
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Chapter 11: Evaluation 

Statistical Charac­
teristics 

Pane 11-16 

11.3 Statistical Characteristics 

I 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 (BWCK RESULT) thicknes tivity content 

Mean value (block mean value) th. "· Fe. 

Standard deviation s 

Coefficient of variation V 

Minimum reading mm 

Maximum reading max 

Number of measurements used to calcu-
late the characteristics n 

*Lower specified specification limit LSL 

*Upper specified specification limit USL 

*Number of measurements violating the Readings < LSL 
lower limit 

* Number of measurements violating the Readings > USL 
upper limits 

* Characteristics are shown only if limit monitoring is switched on (enabled). 

Evaluation over several blocks/groups Coating Conduc- Ferrite 
(FINAL RESULT) thicknesi tivity content 

Group size = Number of measurements ni 
per group 

Averaged group mean values d. th .. "·· Fe .. 

Estimate for the standard deviation cr of 
the base total 

1, 

Averaged range R. 

Number of groups evaluated nGr 

Smallest group mean value of all groups Smallest group min 
evaluated 

Largest group mean value of all groups Largest group max 
evaluated 

Lower specified specification limit LSL Lower spec. limit LSL 
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Evaluation over several blocks/groups Coating Conduc- Ferrite 
(FINAL RESULT) thicknes tivity content 

Upper specified specification limit USL Upper spec. limit USL 

Number of measurements violating the Readings< LSL 
lower specification limit 

Number of measurements violating the Readings > USL 
upper specification limit 

Deviation range among the groups ( only sa 
of automatic block creation is enabled ) 

Capability factor Cp 

Capability factor Cpk 

~ The data presented refer to applications where automatic block creation is en~ 
abled. 

~ The evaluation of an application is always performed per group (block), how­
ever, it can be performed acm,;s a certain number (freely selectable) of blocks 
{groups). 

11.3.1 Evaluation Across Several Blocks/Groups 
Evaluation across several blocks/groups can be performed in two 
ways: 
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. l!!l Page 11-18. 
2. For a number of blocks/groups with the same feature. I Page 11-
19. 

Prerequisite: 

• The application to be evaluated must be active and in measuring 
mode. 

Chapter 11 : Evaluation 

Statistical Charac­
teristics 
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Chapter 11 : Evaluation 

Evaluation from 
Block X to Blocky 

Dual Coating Measure­
ment Application 
SIGMA {DUPLEX) 

Printing 

Paoe 11-18 

1. Evaluation across a number of successive blocks/groups. 

From the measuring mode call: 

• Press the softkey la. 
• Enter the number of the first and last block to be included in the 

, 0 9 
evaluation: - ... -· 

"""' Press the - key to advance the cursor to the next entry box. 
l@f" According to the entry, the information for the 'number of blocks' and 

'number of measurements' will change on the menu page. 

• Press the softkey Ill to open a menu page with the calculated sta­
tistical characteristics of the selected block. 

Press the softkey. to view additional characteristics on the 
next menu page. 

Dual coating measurement application: Use the softkey. or 

• to calJ the characteristic data for the respective coating. 
• displayed: Momentarily, the display for the characteristics for 
coating 2 (intermediate coating) appear, 
II displayed: Momentarily, the display for the characteristics for 
coating l (top coating, paint coating) appear. 

~ If automatic block creation Js enabled the characteristic data will be dis­
played as shown in the table 'Evaluation Across Several Blocks/Groups (Final 
Result' on Page ll-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. 

~ 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 .). 

OW 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). 

IJl For a description of the statistical terms as well as the formula 
signs used see the Glossary, Chapter B. 
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2. Evaluation Across a Number of Blocks/Groups With the 
Same Feature 

Call from Measuring Mode: 

• Press the softkey IIJI. 
• Enter the numbers of the first and last block to be included in the 

• • 9 
evaluation: - ... -· 

"""' Press the - key to advance the cursor to the next entry box or to 
the "Feature" list. 

• From the "Feature" list select the desired feature (description): 
T2 All riflm 

-or-andlEllil. 
~ Depending on the entry, the information about the 'number of blocks ' and 

'number of measurements' wil1 change on the menu page. 

• Press the softkey 1111 to open a menu page with the calculated sta­
tistical characteristics of the selected block. 

Press the softkey 1111 to view additional characteristic data on 
the next menu page. 

Dual Coating Measurement Application: Press the softkey • 

or • 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. 

~ If automatic block creation is enabled the characteristic data wiU 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. 

~ Depending on the settings in menu function 10, only the single readiJ@i@tngle 
readings and block results, or the block results alone will be printed • ). 

CW Whether the printout looks like the Fischer default print form or a user,-0.efined 
print form depends on the "Print Form Selection", (menu function 1). 

II For a description of the statistical terms as well as the formula 
signs used see the Glossary, Chapter B. 
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.2!:Japter 11: Evaluation 

Evaluation of One 
Block 

II 

Dual Coating Measure~ 
ment Application 
SIGMA (DUPLEX) 

Paga 11-20 

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 result 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: If automatic block creation is disabled, an end of a block is set by 

pressing the softkcy Ill. If an end of the block is not desired, select the last 

block number and press the softkey !Ill (notfi\lh, to exit the block result 
menu without setting a block end! 

~ 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 
must be either in numeric display or in specification limit display. 

Call from measurement screen onJy: 

• Press the softkey II to open a menu page with the block result 
for the last block. 

Dual Coating Measurement Application: The block results for 
all coatings will be displayed on the menu page. 

View the block result of an earlier block: 

• Press the softkey Ill or II 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 to the measuring mode, the measurement (measurement data) of 
the block selected last in the block result menu will be displayed. With the next 
measurement. the measurement series is continued automatically after the last 
measurement (block). 

~ The last currently open block is concluded automatically if an earlier block is 
selected from the block result menu, and measurements are no longer possible. 
If an end of a block is not desired, select the last block number and press the 

softkey Ill (not ii!} to exit the block result menu without ending the block! 
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General Notes 

~ To print the block result for the selected block use the softkey 1111. 

rur The printout of the block result with Ill is independent of the settings in 
menu function 10. 

~ No changes to the settings can be made in the block result menu. This menu is 
for information purposes only. 

IJ For a description of the statistical terms as well as the formula 
signs used see the Glossary, Chapter B. 

Ooerator Manual F!SCHERSCOPE® MMS® 

Chapter 11: Evaluation 

Evaluation of One 
Block 

(continued) 

II 
Printing Block Result 

Page 11-21 
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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 ISO 2178: Non-magnetic coatings on magnetic substrates -
Measurement of coating thickness - Magnetic method 

DIN EN ISO 2360: Non-conductive coatings on non-magnetic sub­
strates - Measurement of coating thickness - Eddy current method 

ISO 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 basis metals with eddy-current instruments 

ASTM MNL-7: Manual on Presentation of Data and Control Chart 
Analysis, 6th Edition (ISBN 0-8031-1289-0) 

Statistics and Coating Thickness Measurements 

DataMyte Corporation: D'ataMyte Handbook - A practical guide to 
computerized data collection for Statistical Process Control 

Duncan, Acheson J.: Quality Control and Industrial Statistics; Home­
wood, Illinois: Richard D. Irwin, Inc. 

Ford Q-101: Qualitatssystem-Richtlinie 

Helmut Fischer GmbH + Co: Reports 
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RS232 Data Transfer 

12 Data Transfer 

12.1 RS232 Data Transfer 

Transfer Measurement Data Via RS232 from the MMS® to 
an Exteranl Instrument (e. g., PC) 

• Press softkeys lBII (call evaluation menu) and II (switch to the 
second menu page). 

• Send measurements: Ill 

II Connection see Chapter 3, page 3-3. 

I] Default settings and setting the data format see Chapter 6, page 6-
90. 

Data Transfer (General) 

• All input and output data are transferred as ASCII strings. 

• Each string or command must end with a CR, LF or CRLF. 

• Data received by the MMS® may not be more than 20 characters 
long. 

Measurement Data Output from the MMS via RS232 

• Single reading, block mean values without separator: [-]xxxx.xxx CRLF 

• Single reading, block mean values with separator: [-]xxxx.xxx CRLF 
*CRLF 

• BJock mean value+ Date: 
[-]xxx.xx DD.MM.YYYY hh.mm.ss CRLF 

• Block mean value + Date + Feature: 
[-]xxx.xx dd.mm.yyyy hh.mm.ss xxxxx CRLF 

DD= Day; MM= Month; YYYY = Year; hh = Hours; mm= Min­
utes; ss = Seconds 

Onerator's Manual FISCHERSCOPei'" MMS® 

Chapter 12: Data Transfer 

Transfer Formats 
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Commands Commands 

Com-
mandsto 
theMMS® 

GO (G Zero) 

ES 

PTO-PT5 

SP 

EN 

z 
xx 
y 
XN 

NA 

vv 
GG 

IE 

PGO-PG7 

PE 

Page 12·2 

RS232 Data Transfer 

Function 

External Start, triggers measurement 

External Start, triggers measurement 

Output setting for the RS232 port 
0 = no output to 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 

Output of the probe data to the RS232 port (no CRLF) 

Measurement trigger without saving the measurements 

Sends current countrate, this value is not received by 
the MMS® (does not apply for BETA) 

Sends cmrent normalized countrate, this value is not 
received by the MMS® (does not apply for BETA) 

Sends current name of application (10 characters+ 
CRLF) 

Sends current version of Software 

Sends block size (Ni) of the active application 

Sends numbers of single readings which are combined 
to a "standardized measurement value" (i-individual 
values), 

Setting up the character for the group separator: 
0: "GS" (ASCIT 29) 
I:"," (ASCII44) 
2: "*" (ASCIT 42) 
3: ";" (ASCII 59) 
4: '\'' (ASCII 92) 
5: "I" (ASCJI 47) 
6: "#" (ASCJI 35) 
7: ":" (ASCII 58) 

Sends current group separator character 

Operator's Manual F!SCHERSCOPE® MMS® 
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C) Key Codes for Remote Control Key Codes 

Command to Function 
the MMS® 

ESCO MMSkeyO 

ESC 1 MMS key 1 

ESC2 MMSkey2 

ESC3 MMSkey3 

ESC4 MMSkey4 

ESCS MMSkey5 

ESC6 MMSkey6 

() 
ESC7 MMSkey7 

ESC8 MMSkey8 

ESC9 MMSkey9 

ESC" MMSkey .. 

ESC- +/-
MMSkey-

ESCM MEAS 
MMSkey-

ESCB ZERO 
MMSkey-

ESCC CAC 
MMSkey-

ESCN """' MMSkey-

ESCH "'"' MMSkey-

0 
ESCO "'' MMSkey-

ESCR Softkey 1 (top) 

ESCS Softkey 2 

ESCT Softkey 3 

ESCU Softkey 4 

ESCV Softkey 5 (bottom) 

ESCA 
. ..,., 

MMSkey-

ESCD '" MMSkey-

ESCE ErnR 
MMSkey-

ESC = ASCII 27 

C) 

Page 12-3 
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Paoe 12•4 

RS232 Data Transfer Data transfer with the continuous mode enabled 

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 start the transfer; disable the continuous 
mode to end the transfer. 

Maximum transfer rate 5 readings per second when the parameter 
"Single readings without separator" is selected from menu function 
13. 

!illl Description of menu function 9 "Select Free Display Mode", 
Chapter 6, Page 6-58. 

iJI Description of menu function 13 "Output to Serial Port", Chapter 
6, Page 6-63. 

Iii Description of menu function 18 "Disp. Mode/ Meas. Trigger", 
Chapter 6, Page 6-70. 

Operator's Manual F1SCHERSCOPe@ MMS'11' 
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Appandlx A: Symbols are Used in the Operator Manual 

A Symbols are Used in the Operator Manual 

Note, indicates particular urgent notes 

Caution, indicates warnings of damage to the instrument or loss of data 

• Indicates an action that needs to be performed 

• Indicates listings 

11 Reference, indicates a cross reference to other chapters and pages 

() ENTER Refers to instrument keys (e, g. ENTER key) 

Refers to instrument keys (softkeys), the functions activated by these keys are indicated on the 
right side of the display 

Refers to instrument keys, which have to be pressed immediately one after another 

1 ENTER -.- Listing of possible keys, which may be used 

Parar<ieter Indicates parameters or names of menu pages 

Paoe A-1 
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Appendix B: Glossary of Terms 

B Glossary of Terms 

x2-Test: I Chi-Squared Test 

cr: Single reading of the electrical conductivity measurement. I Single Reading 

a., G: Mean value of the electrical conductivity measurement. I Mean Value 

O" •• , er., 0: Mean value of the subgroup mean values (electrical conductivity). I Mean Value 

a: I Estimated Standard Deviation 

Accuracy: Qualitative name for the amount of agreement between the measurement result and the 
true value. The accuracy is generally divided into 1111 Correctness and I 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 APPL to select an Application Selection. 

ASTM MNL-7: American Society for Te."!ting and Materials, American standard. I Control Limits 

Autom. Evaluation Printout: Enter the number of blocks across which an evaluation is to be per­
formed and printed automatically. This printout is in addition to the output method selected in 
menu function 10. Activation and entry in menu functions O and 1. 

Automatic Block Creation: ~ Automatic Block Result 
Automatic Block Result: Enter the number of measurement data after which a block result is to be 
detennined. In statistical evaluations, block mean values are used instead of single readings (the 
evaluation 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. Olherwise this function cannot be activated. 

Baud: Unit of the speed for transferring information. 1 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 Result: i11J Block Result 

Bell Curve: I Normal Distribution 

BETASCOPE®: Measuring type, indicates the coating thickness measurement according to the 
backscatter test method. Measurement of plastic, thin oil and metal coatings. 

Bi-directional Data Transfer: Data can be transmitted and received by both participants (for exam­
ple, from the instrument to the PC and from the PC to the instrument). 
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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 Result: 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. 

Calibration: 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 X0 and the saturation thickness produces the signal Xs. 

!ogth 

Calibration 

The thickness th (entered logarithmically as !og th) is displayed 
in dependence of the countrate X as calibration curve. 

X = XO ➔ uncoated measuring object 
X = Xs ➔ measuring object with at !east saturation thickness 

The mid portion of the calibration curve approches a straight line. 
This is the range wizh the smallest relative measurement error. 

++--+----x 
XO Xs 

Calibration Foils: Foils with a known thickness used as calibration standards.When calibrating, 
the coating is simulated 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 to 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 Factors: The process capability is evaluated by the factors Cp and Cpk. For more de­
tailed information see, for example, Ford Guidline Q 101. 
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. 

Gp _ USL - LSL and 
- 6-1r 

C k=Min{USL-x •• , x •• -LSL} 
p 3·1r ' 3·1r 

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 

O': Estimated value for the theoretical standard deviation (J",,, -'- ts.f 
nGr i..i 0 

I 
I 
I 
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x..: Average of all subgroup mean values 

nar: Number of subgroups 

Appendix B: Glossary of T arms 

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 (I Line Feea) character to start the next line at the beginning. 

Chi~Squared Test (y._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 cla'i:s 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 each class is called a histogram. 

Closed Block: Group of n single readings with statistical evaluation. 

Coefficient of Variation: The relative standard deviation as a percentage of the mean. 

s [ ] s: Standard deviation C.O.V.=-100 % 
x x: Mean value= th., th, cr., cr, Fe., Fe for the coating thickness, electrical conductivity 

and ferrite content 

For many coating processes, C.O.V. (%) is a characteristic process constant. A change in a pa­
rameter during the coating process can alter C.0.V. (%) significantly; thus, a sudden change 
of C.O.V. (%) indicates a change in the process conditions. 

Comparability: I 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 expectation value. I Accuracy 

() 

Confidence Borders: An area of the probability chart where the sum curve can be found. With a 
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 Ptop and Pbottom are calculated as follows: 

x-x 
Pbottom = -,-· -1.96 

" 
; 

x-x. 
Ptop = -,-+1.96 

" 
1 (¥)' 
-+ 
n 2n-2 

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: 

PoottomU) = Yp(i) -1.96 
1 (Yp(i))' 
-+ 
n 2n-2 

. 
' 

1 (Yp(i))' 
-+ 
n 2n-2 

I 
l 

I 
I 

i 
i 
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pt,ottom:Lower confidence border n: Number of single readings 

Ptop: Upper confidence border Ci': Estimate for standard deviation of the base total 

x: Measurement (e. g., thickness) yp(i): y-values of the polygon (smn curve when the measurements do 

x.: Mean value of all measurements not have normal distribution) i = 1 to n - 1 

Control Limits: Limit 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 (LCL) are calculated by the :MJ\1S® software 
either according the American Standard ASTM MNL-7 ( default setting) or according to the 
formula of the Deutsche Gesellschaft filr Qualitlit e. V. (German Society for Quality). 

Calculation of the control limits according to ASTM MNL-7: 

Control limits for the X chart: 
3. ('f 

UCL =x .. + ,.;­
,;ni 

. 
' 

3. ('f 
LCL=x .. - ,.;­

,;ni 

Upper Control limit for s chart (UCL (s)): 

UCL(s)=[t+:, -~1-c4 ]-u-c, 

Upper Control limit for R chart (UCL (R)): 
UCL(R)=(1+3-y,JR wilhR=u-d2 

When entering LSL, USL and Cp: 
USL+LSL and • USL-LSL 

x •• = 2 a= 6-Cp 

• ' 'l> With a pre-run: x .. = - l...X-1 
nGr 1,.1 

and 

UCL: Upper control limit 

LCL: Lower control limit 

USL: Upper specification limit 

LSL: Lower specification limit 

x .. : Mean value of the subgroup mean values dis-
" played in the process control chart as th for 

example (thickness measurement). 

0-: Estimated value for the theoretical standard 
deviation er (For more information see Ford 
Guidelines Q 101) 

s. Mean standard deviation of all subgroup 
standard deviations 

m: Subgroup size 

nG;: Number of subgroups 

R: Mean range of all subgroup ranges 

Cp: Capability factor, description see page B-2 

C4, y, d2:Control chart factors. Factors dependent on 
the random sample size can be obtained from 
published tables 

Calculation of the control limits according to, e. g., the formula of the Deutsche Gesell~ 
schaft fiir Qualitiit e, V. (German Society for Quality) 

Control limits for the X chart: 

UCL = 2.576 • u . LCL = _ 2.576 • is x .. + r::- , x.. ,.;-
,;n1 ,;ni 

Upper control limit for the s chart (UCL(s)): 
UCL(s)"" B.,,,, • er 

Upper control limit for R chart (UCL(R)): 
UCL(R) = D., • R 

Beo', Deo: Limit factors, factors that depend on the 
random sampling size, taken from "Tabelle 
C25" from "Formeln und Tabellen derange­
wandten mathematischen Statistik" von Graf, 
Henning, Stange und Wilrich (Formulars and 
Tables of Applied Mathematical Statistics" 
by Graf, Henning, Stange and Willrich) 

x .. , m, R, Cf: see Calculation of control limits accord­
ing to ASTM MNL-7 

I,,, 

I 
I 

I 
I 

' I 
t 
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Corrective Calibration ( one-point or two-point 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 results 
generally obtained under normal conditions. !I 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: II Correctness 

Countrate X: This is the probe signal displayed as the number of electrical impulses. X corre­
sponds directly to 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 Xo and Xs. 
Xo corresponds to a measurement 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= saturation coating thick­
ness, electrical conductivity cr = 100 % IACS. In general, displaying the countrate Xis 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. 

C.O.V. (Coefficient of Variation): I Coefficient of Variation 

Cp: (!ill Capability Factor 

Cpk: II Capability Factor 

CR (Carriage Return): I 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
lated and displayed in percent. 

Cumulative Frequency Dstribution Chart: Ill Normal Probability Chart 

Curvature: Excess and II 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: (!ill 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-

Paoe B-5 
I 
i 
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groups, as detennined by analysis of variance methods (A.O.V.; F000 > Ftab). 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 suitable measurement strat-
egy, Sa is a measure of the product deviation. 

Ci: Estimated standard deviation cr of the base total _ ✓Fbo,-1 5 a - CT n,. Fbeo: Quantile ofF-Distribution (observ): Fteo '=' 1 with 

"' 
X. : Subgroup mean value (block mean value) 
X .. : Mean value (average) of block/snbgroup mean values 
nGr: Number of blocks/subgroups 

m: 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 b1ock (subgroup), s. (= sn) is a 
measure for the instrument deviation and Sa is a product deviation with the instrument devia-
tion eliminated. ("') 

·-.✓ 

Difference Measurement: Measuring mode to determine the coating thickness of up to 4 layers. 
11iJ See Chapter 5, page 5-21. 

DIN: Deut,;;ches Institut fur 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. I] Calculation of the control limits according to, e.g., the formula of 
the Deutsche Gesellschaft fiir Qualitiit e. V. (German Society 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 to 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 we11 
as measurement of non-conductive coatings on NF substrates. 

EEPROM (Electrically Erasable Programmable Read Only Memory): Advanced EPROM. The 
content of the memory can be erased electrica1ly. 

End of Block: Mark after n single readings. An end of block marker can be set automatically (func­
tion) or manually using a softkey, 
The audible indication of the end of a block is a long acoustic signal. 

The visual indication is a marker in numeric display: a' 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. 

Error Cone: I Confidence Borders 

Estimated Standard Deviation: Estimate Ci for the standard deviation a of the base total: 

Paoe B-6 

Mean range across all subgroup ranges 

SPC chart factor. The factor, that depends on the random sample size, can be obtained from 
published tables, 

Onernilnr'.c. Mamua! FISCl-!E:RSCOPE® MMS® 

C) 

C) 

I 
I 

• 

I

. 

,--:,: 



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

! 
I ,, 

I 
I 

I 

Appendix B: Glossary of T arms 

or for specified limits as available data: 
a= USL - LSL USL: Upper specification limit 

6 • Gp LSL: Lower specification limit 

Cp: Capability factor (default setting 1.33), I] 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 Menu: Selection 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, etc.), Data Output via RS232 or to 

printer. Use softkey la to select the menu. 

( '. 'I J Excess: fiil Kurtosis 

External Start: Triggering the capture of measurements by pressing 1111, 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 iron. 

Fe, fe: Single reading of the ferrite content measurement. II Single Reading 

fe., fe : Mean value of the ferrite content measurement II Mean Value 

fe .. , ie: Mean value of the subgroup mean values (ferrite content measurement). I Mean Value 

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. I 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 nuances. 

Feature Value: fiil 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 current application. The results of this 

evaluation (e.g. mean value and standard deviation) will be displayed by pressing. in the 
evaluation menu. 

F1SCHERSCOPE®: Measuring type, indicates measurements for applications receiving their data 
via the RS232 interface (RS232 Applications), e.g., data from a measuring gauge. 

Frequency Distribution: ii Histogram 
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~-~ndix B: Glossary of Tef!TIS 

Gaussian Distribution: !I Normal Distribution 

Gaussian Normal Distribution: I Normal Distribution 

Gaussian Probability Paper: t1iJ Nonn.al Probability Chart 

Grubbs Test: Method for II Outlier Rejection. A method by Grubbs used to test whether the high­
est or the lowest single reading should be considered an outlier. 

Highest Value: I Maximum 

mstogram (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. II Curvature 

Interface: Transfer and connecting points between components, circuits and programs. Interfaces 
are used for data exchange, 
With serial interfaces, the data are transferred in individual bits (i. e., one bit after another), 
with parallel interfaces, several bits are transferred simultaneously. 

ISOSCOPE®; Measuring type, indicates the coating thickness measurement according to the eddy 
current test method. Measurement of non-conductive coatings on NF substrates, 

Kolmogoroff-Smirnoff Test: Statistical mathematical test method to determine the normal distribu­
tion of the measurements (for 5 to 30 measurements), 

Kurtosis: A measure about how pointed (excess) or flat (kurtosis) a 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): I Control Limits 

LF (Line Feed): II Line Feed 

Line Feed (LF): Advanced the printer paper by one line. It is usually used together with the CR 
(ii Carriage Return) charachter to start the next line at the beginning. 

Lowest Value: Iii Minimum 

LSL (Lower Specification Limit): I 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 Curve (Probe Characteristics): Characteristics of the measuring system. The 
master calibration curve is detennined during master calibration on smooth, flat substrate ma­
terial. It 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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Appendix B: Glossary of Terms 

Mean Value: Arithmetic mean value X (e.g. thickness measurement th) of a measurement series 
consisting of n sing1e readings thh according to the equation 

X = X1 + X2 + X3 + ... + Xn = !_. f xi 
n n 1,,1 

x = x.: Mean value= !.h., th, cr., cr, Fe., Fe for the coating thickness, 
electrical conductivity and ferrite content 

xi: 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 0or: 

x .. : Mean value of the blocks/subgroups 

X.i: Block/subgroup mean values 

nor: Number 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 "i individual value" activated). 

Measurement Accuracy: II Accuracy 

Measurement Application: Properties of the test specimen with regard to 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 all determined by the measurement appli~ 
cation. 

Measurement Block: iii Block 

Measurement Data: I 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 systematic (cor­
rectable) measurements errors. Random errors detennine the degree repeat II Precicion. Sys­
tematic errors (bias) affect the II Correctness comparative precicion. 

Measurement Range: Ii 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. condllctivity, etc. The test method, measuring mode, probe and 
instrument are detennined by the measurement task. 

Measurement Uncertainty: Every instrument is subject to random measurement errors. II Accu­
racy. At a certain probability (the confidence Jevel), the presumed "true" value (µ) 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 
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Appendix 6; Glossary of Tern;!~" 

valueµ: x.-u:SµSx.+u 

For a base total at normal distribution and pre-set confidence level (1-a), the measurement un­
certainty is calculated according to the following formula: 

Student distribution factor (can be obtained from any popular publication of mathematical 
statistics tables). At a confidence level of 95 % and n > 200, for instance, the student distribu­
tion factor t = 1.96. 

n: Number of measurements performed 

s: Standard deviation 

By entering the coefficient of variation (C.O.V.) in place of the standard deviations one gets 
the re]ative measurement uncertainty Urel in%. 

_ t-C.O.V. (%] 
Ure1 - Jii c 

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: II Test Point 

Measuring Method: ii Test Method 

Measuring Mode: The condition in which the instrument can capture and display measurement 
data. The display mode is detennined 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 position: !I Test Point 

Measuring probe: I Probe 

Measuring Range; The range between two limits within which measurement is possible at a speci­
fied 11J Correctness and !I Precission. In a narrower sense it 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 nonnalization 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 µm (micrometer= 1/1000 mm), 
and in the US-system it is the mil (1/1000 inch =0.0254 mm= 25.4 µm). 

Memory: Data storage element of a rnicroprocessor~based measuring instrument. Information is 
saved in the memory. I Application and Application Memory 
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A ndix B: Glossary of Terms 

Menu Functions: Instrument functions to configure or edit an application. They can be retrieved 

from menu overview with - key and number of the menu function and Iii key or, if the 
menu function number is known, directly from the measuring mode of the current application 

with menu function number and - key. 

Menu Pages: Displays that can be retrieved with the softkey Ill. 
Method: I Test Method 

Minimum: Lowest measured value of a test series (block). 

NC: Short form for electrically non-conductive and non-ferromagnetic materials. 

NF: Short form for non-ferromagnetic= non-magnetizable, electrically conductive material. 

Ni, NI: Short form for the material Nickel. 

NICKELSCOPE®: Measuring type, indicates the coating thickness measurement according to the 
magnetic method. Measurement of plated nickel coatings on non-conductive or non-ferrous 
metal substrates. Does not cover Ni/Fe. 

Normal Distribution (Gaussian Normal Distribution, Gaussian Distribution, Bell Curve): 
Probability Distribution discovered by C. F. GauB in 1794. 
A parameter is considered to have normal distribution if 68.3 % of the observed values of X 
are within the deviation range O' around the mean value µ of the parameter X, i.e., for 68.3 % 
of the observed values, µ - cr :s: X ::; µ + cr. In the following figure, this interval is described by 
the gray area underneath the curve. 

µ-o µ µ+a 

Probability distribution 
P(X) of a paramater X 
with normal distribution 

The probability distribution P(X) is symmetrical around the value µ of the parameter X with 
normal distribution. With normal distribution, the !ilJ Skrewness and I 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 limit value rule). 

The mean value of these random sample mean values is an estimate for the mean value µ of 
the base total. 
Based 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-Srnirnoff test (up to 30 measurements) and 
the Chi~Squared test (30 and more measurements). 
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Appendix B: Glossary of Terms 

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 test method ex~ 
hibits instability (long-tenn drift). 

Normalized Countrate: The absolute countrate values X (probe output) can range between Xo and 
Xs, By applying equation 6_1 , the numeric value for XN is always between O and 1. This is 
called the normalized countrate (normalized probe output signal). 

xN _ X - Xo Equation 6_1 
Xs-Xo 

X: Countrate measured on the coated specimen. 
X0: Countrate measured on the uncoated specimen. 
X5: Countrate measured on the specimen with tl1e least saturation coating thickness 

The attribute to be measured can be displayed over the normalized countrate as calibration 
curve. (Fig. below). 

log th 

Calibration 

0 

Fig. left: Example of a calibration 
curve for coating thickness 

For coating thickness of Zero, 
the signal XN = 0 and for the 
saturation thickness the signal 
XN= L 

The mid portion of the calibration curve approaches a straight line. This is the range with the 
smallest relative mea<mrement error. In general, this range will be between XN = 0.35 and 
0.85. 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 XN ranges. This can be checked or determined easily by displaying XN. 

Normal Probability Chart (Gaussian Probability Paper): Graphic method to check for normal 
distribution of the measurements. A straight line in the normal probabi1ity chart indicates nor­
mal distribution. 

Off.Line: Status of a peripheral device connected to the instrument (printer or PC) that does not al­
low it to receive data. 

Offset: Correction factor that is to 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. 

Outlier Control: ii Outlier Rejection 

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 unacceptabJe. With 
outlier rejection enabled, recognized outliers will be indicated by two short accoustic signals 
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() immediately after measurement accept and the simultaneous appearing of i and J, in the dis­
play before the value. 

Outlier Rejection: Monitoring and rejection of faulty production parts. A double beep signals audi­
ble that a measurement is outside a preset limit range. These outlier measurements are not 
taken into consideration for the statistical evaluation. The outliers are marked with a ! . 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 
no 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-

Q sumption can be justified then outlier measurements can be readily identified. 

0 

Parity: An error checking method. where the digits of a number must add up to 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 result in an 
even or an odd number (corresponding to an even or odd parity). The type of paraity must be 
defined prior to the data transfer. By checking the parity, the receiver can detennine 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 iron. 

PIN: Connectors for integrated circuits or for connecting plugs of computers and peripheral de­
vices. Usually in a shape of a pin. 

Port: I] lnteiface 

Precision: Degree of agreement between the individual measrement results at precisely defined test 
conditions. Is comprised of comperative precision and repeatability precision. If 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 va1ues of the pre-run are also used to calculate (=estimate) 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 total is 0.88 • CJ s cr 5 1.16 •er. 
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. 

~ Estimates are indicated by the (11) character above the formula sign of the respective parameter. 
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Appencllx B: Glossary ot I erms 

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 RS232 port. 

Print Form Template: A print form template can be designed on a PC with the print form software 
and then imported into the :t-.1.MS®. 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: I] Normal Probability Chart 

Probability Paper: II Normal Probability Chart 

Probe: Transducer that delivers an electrical signal to the instrument based on a particular 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 to 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 evaluated with the factors Cp and Cpk. 
Process capability is a measure for long-term influences stemming from the so-called 6 Ms 
(mankind, machine, material. method, measuring instrument and milieu). 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,: 1.33 and Cpk <C 1.0. ii Capability Factors 

Process Capability Index (Cp and Cpk): II Capability Factors 

Process Control: ii 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 (i-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 limits 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 aspect of it is quality control, specifically, coating 
thickness measurements where coating thickness Jimit specifications are involved. 

Quality Control Chart: II Process Control Chart 

R: Range, II Range 

R, R.: Mean range of all subgroup ranges is calculated as follows: 

R ::::::: Ci . d 
2 

CS-: Estimated standard deviation cr of the base total 
d2: SPC chart factor (for more information See Ford Guidline Ql 01). The factor that is 

dependent on the random sample size can be obtained from published Tables. 

Random Measurement Error: ii Measurement Error 
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Appendix B: Glossaty of Temis 

Random Sample: A small portion of a production batch taken in accordance with random statisti­
cal methods. The results of the random sample are extrapolated to the entire batch. 

Random Sample Size: Number of parts combined to one random sample. 

Range: Difference between the maximum and the minimum of a te.,;t series. 

R = Xmi.x - X,nm Xmax: Largest reading =thmax., crmax., Femax 

X:min: Smallest reading!E thn,in, O"min, Pernin 

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 equipment). 
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: i 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 a 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). !I Accuraly 

Reproducibility: The ability of different operators of the same instrument to achieve practically the 
same measurement, when taking measurements at the same measuring position of the same 
specimen und equal measurement conditions. I] Comparative Precision 

Report: User-defined compilation of codes relating to the measurement (e.g., mean value) and ex­
planatory text. during an evaluation, the actual measurement data are entered into the print 
form. I] Print Form 

Report Selection: !Ill Print Form Selection 

Right Value: II 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®. 

s: ~ Standard Deviation 
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AppendiX B: Glossary of Terms 

Sa! II Deviation of the Subgroup Mean Values 

Saturation Countrate: Countrate measured on a coating with at least saturation thic~ess. 

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 oo character (e.g., Ni00). 

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 saturation thick~ 
ness, the measurement precision is usualiy lowest. A saturation thickness on a calibration 
standard may be also labeled with the symbol oo. 

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 (NF/Fe), SIGMA (NF/lso), SIGMA (Cr/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). !I DJN 55350, Terms in Quality Assurance 
and Statistics 

SPC: ii Process Control Chart 

SPC Chart: !'I Process Control 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 (LSL) is the minimum coating thickness (el. conductivity, or ferrite con­
tent) allowed on the measurement area of the specimen. Specification limits are usually set by 
engineering requirements to assure proper functioning or serviceability of the product. 

Specifications: Requirements according to which production is defined within certain limits for fea­
tures of the finished product~, e.g., upper and lower specification limits for the coating thick­
ness for an applied coating. Qua1ity 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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Appendix B: Glossary of Terms 

Standard Deviation: The standard deviations 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 calculated in the following manner: 

---S= _1_f,(x.-x,J2 x.: Meanva1ueofa11singlereadingssth,cr,Fe 

( n- 1) 1,,1 X:i: Single readings .!!la thi, cri, FCi 

n: Number of single readings 

' ' 
The left figure shows two very 

22 llx.u • ll:.:l:S 
different measurement series 

' can have different standard de-
21 viations even with the same ' 

mean value. 

' 
18 Lett figure: Measurement series 

1 2345678910 " 1 2 3 4 5678910 
n with the same mean value 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 Evaluation: Calculations based on the measurement data using statistical mathematical 
methods. 

Statistical Process Control (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 modem method of quality control ensures constant good quality, with a minimum level 
of rejection parts. 

Statistics: The result of a measurement series, that is the compression of a large number of single 
readings into a few characteristic properties (e.g., mean value, standard deviation, maximum, 
minimum, range, coefficient of variation, etc.). 

Subgroup: Random sample size, n measurements on one specimen or on n specimens. 

Subgroup Mean Va1ue: I Mean value across the single readings belonging to one subgroup. 

Subgroup Size: The number of single measurements used to form a point on an SPC chart. I Sub~ 
group 

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 ASCII character 029, 

Substrate: Material of the part to be measured (specimen) without the coating to be measured. 
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Appendix 1:1: l:i~~~ ot I erms 

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: 

'( ")· Example: At a confidence level of95 % and n > 200 (and thus, degree of freedom f = 199 (because 
1-- ·f 

2 ' f"" n - l)), the student factor 197,5;199 = 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 µm. 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 1ine. 

Sum Frequency Chart: d)l 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 (reproduc.ibility), or (3) changes in test conditions (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 appropriate correction technique. 

t: I 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 (Iii 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. !ii Single Rea.ding 

th., th: Mean value of the thickness measurement. II Mean Value 

th .. , th: Mean value of all subgroups (blocks) mean values (thickness measurement), I Mean Value 

Tolerance Limits: II Specification Limits 

Transfer Rate: II Baud Rate 

True Value: I Correctness 

u: Formula character for the measurement uncertainty. !I Measurement Uncertainty, Confidence 
Borders 

u-Scale: Scale on the right ordinate in the printout of the probability chart. Linear transformation of (-) 
the mea.,urements into standardized feature values u. The transformation serves comparison _ 
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Appen~ix B: Glossary of T arms 

and analysis purposes. The standardized feature values are without dimension, their arit­
hmetic mean is Zero and their Standard deviation cr(u) is always L 

UCL (Upper Control Limit): !iiJ Control Limits 

UCL(R) (Upper Control Limits of the Range): !iiJ Control Limits 

UCL (s) (Upper Control Limits of the Standard Deviation): !iiJ Control Limits 

Unit: I Measuring Unit 

USL (Upper Specification Limit): !iiJ Specification Limits 

Variance: Mean squared deviation. The square root of the variance is called standard deviation. 

X: I Countrate 

i, X. : Mean value of one block, one subgroup or application. I Mean Value 

X, X .. : Mean value of all subgroup mean values (block mean values). ii Mean Value 

X0: Zero point of the calibration curve. Countrate obtained when measurements are taken on the 
base standard or uncoated substrate. 

XN: I Nonnalized Countrate 

Xs: Saturation value of the calibration curve. Countrate obtained when measurements are taken 
on the saturation standard or a saturation coating. 
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Accept/delete meas. data block 
Accessories . . . . . . . . . 
Acoustic Signals . . . . . . . . 
Acoustical signal during measurement . 
Adapter 19/8 . . 

allow adapter . 
Application 

calling . . 
changing 
copying . 
creating . 
deleting . 
editing 
!inking of 
outlier control . 
secure/unsecure 
setting up ... 

Application data 
printing .... 

Application list 
printing .... 

Application selection chart 
applications . . . . 

Assign new probe . , 
Assigning a feature . . 
Austenltic !ayers . . . 
Automatic display lock 
Automatic measurement 
Automatic measurement start 
Automatic switch-off . . . . . 
Avoiding measurement errors 

B 
Battery 
Beep ON/OFF 
Bell curve .. 
Bending probe connector cable 
BETA 

calibration 
normal!zation 

Beta isotope 
aperture size 
measuring coatings . 
positioning error . . 
selection of the suitable isotope 

Bibliographical reference 
coating thickness measurement 
statistics . . . . . . 

Block 
assigning a feature . 
creating, autornatical!y 
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enter . . . . . . 
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6-17 

6-2, 6-45 
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defect recognition . 8-4 
influencing factors . . 8-2 

Cursor 
moving on menu page 6-27 

Curvature of specimen 
electrical conductivity measurement . 9-7 
ferrite content measurement . . . . 10~2 
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Data transfer 
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Date setting . . 6-60 
Default settings . 5-7 
Defining 
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measurement data display mode 6-70 
type of measurement capture . . 6~70 
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Defining/changing a feature . . . 6-19 
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block . . . . . . . . . . 6-18 
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print form . . 6-31 
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density of the standard, coating 6-67 

Description 
Description of the evaluation menu 11-2 
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probability distribution chart . . 11-13 
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measurement display resolution . 
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Display Mode/Measuring Trigger 
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corrective calibration . . . . . . . . 
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SPC parameters . . 
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Examples .. 
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