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PROCEDURE: Centrifuges (General)

SECTION 1
| NTRODUCTI ON AND DESCRI PTI ON
1.1 This is a general procedure describing the calibration of centrifuges

(including tenperature controlled types). The instrument being calibrated will be
referred to herein as the Test Instrument (TI).

Table |. Calibration Description
Test | nstrunent Per f or mance Test
Characteristics Speci ficati ons Met hod
Ti me Range: 0 to 120 mi nutes El apsed tine interva
Accuracy: =0.5% of fromset point to cut-off
i ndi cation * (lamp out) is compared to

el apsed time interval as
measured using a standard

st opwat ch.
Rot ati onal Speed Range: 0 to 80000 RPM The Tl tachoneter
Accuracy: =0.5% of indication is conmpared to
i ndi cation * the indication of a

st andard tachoneter or
frequency counter.

Tenperature Range: -15°C to +40°C The TI tenperature
Accuracy: *2.0°C * control indication is
compared to the

i ndi cation of a

t enper at ure standard

*The calibration performed using this procedure should be in accordance with the
accuracy specifications under which the individual Tl was procured, or in accordance
with the user's requirenments, whichever is appropriate. In no case should the TI
tenperature indicator be assigned a tol erance better than £2.0°C

NOTE

Al measurenment data shall be recorded on a Calibration/Test Record
(CTR). Tests performed to verify Test Instrunent operating
characteristics shall be noted on the data record by placing checks
in the spaces provided.
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SECTION 2

EQUI PMENT REQUI REMENTS

NOTE

M ni mum use specifications are the principa

for

alternate itenms shal
equi prent mnust bear

performance of the calibration
the selection of alternate equi pnent.
be verified prior to use.
evi dence of current calibration

NOTE

paranmeters required
and are included to assist in
Sati sfactory performance of

Al'l applicable

The instructions in this procedure relate specifically to the

cal i bration equi pnent
the instructions mnust

substi t ut ed,

|i sted bel ow.

If other equipnment is
be interpreted accordingly.

Table 2. Equi pment Descri ption
I'tem M ni num Use Cal i bration
Speci fications Equi pnent

2.1 Stopwatch Range: 0 to 120 nmi nutes Cronus, QA ynpi an
Uncertainty: +0.1% of
i ndi cation

2.2 Tachoneter Range: As required to Power |nstrunments, 1891-AM
acconmodat e t he range of Sticht, Mr-1

2.3 Frequency Counter
applicable to high speed
centrifuges)

2.4 Tenperature Meter
(for tenperature
control l ed centrifuges
onl y)

t he individual TI.
Uncertainty: +0.1% of
i ndi cati on.

Range: As required to
acconmodat e t he range of
the individual TI.
Uncertainty: +0.1% of

i ndi cati on.

Range: -15°C to 40°C
Uncertainty: £0.5%C
(Refer to Section 4 for
limtations on sensor
di aneter)

Hewl ett Packard, 5316B

2190A
A1011

Fl uke,
Azoni X,
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SECTI ON 3

PRELI M NARY OPERATI ONS

3.1 Reviewthe entire procedure before starting the calibration process.

3.2 Determne the appropriate standards and calibration technique to be enpl oyed
when perforning the calibration.

3.3 Calibration Test Point Sel ection
NOTE

For TI's currently on the calibration program the calibration test
points will already be established and Iisted on the preprinted U TR,
however, if a C/TRis not available, as would be the case for an
initial calibration, calibration test points should be selected as
fol | ows.

3.3.1 Tine Tests - A mnimmof one tinme testpoint should be selected in the upper
portion of the Tl range or at 30 mi nutes (whichever is |ess).

3.3.2 Speed Tests - For adjustable speed centrifuges, a mnimum of two speed
testpoints should be selected, one at approximtely 10 to 30% of full scale, the
other at approximately 70 to 90% of full scale. |If the centrifuge uses a digita
speed sensor, the higher speed testpoint may be any val ues greater than 30% of the
centrifuge full scale capability.

3.3.3 Tenperature Tests - Tenperature accuracy should be tested at a mi ni num of
three test points. The three testpoints should correspond to the | ow end of range,
m d range, and upper range.

NOTE

Normally it is a good practice to verify sensor linearity by testing

a mnimum of three points across a sensor's range of use. |If the
centrifuge's calibrated tenperature range is 0 to 25°C or less, two
testpoints, one at the lower end and one at the upper end of the range
are acceptable. Justification for this approach is based upon the
relatively narrow range of use (as compared to the usable range of an
RTD, therm stor or thernocouple sensor) along with the best case

tol erance of +2°C which has been established for this procedure.

3.4 Inspect the Tl guard bowl and rotor for possible sanple containers. Verify
that the Tl is clean and free of defects or materials that could inpair its
operation or pose a safety threat for calibration personnel
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SECTI ON 4

CAL| BRATI ON PROCESS

NOTE

As desired, the tine, speed and tenperature tests nmay be conpl eted
in any order or in parallel

NOTE
Unl ess ot herwi se specified, verify the results of each test and
take corrective action after all tests are conpleted. Al "As
Found Readi ngs" nust be recorded prior to any adjustnment and/or
repair.

4.1 Time Accuracy Test (If applicable)

4.1.1 Set the TI tinmer controls as necessary to obtain the tine testpoint as |isted
on the applicable TR

4.1.2 Set the Tl speed control to any arbitrary operating speed.

4.1.3 Start the Tl centrifuge while simultaneously starting the standard stopwatch
(ltem 2.1).

4.1.4 Stop the stopwatch when zero tinme is reached. The TI timer will turn the
centrifuge motor off and shut off the control panel lanp (if equipped).

4.1.5 Record the TI calibration set-point in the "TI" colum of the ¢ TR Read the
stopwat ch indication and record this value in the "STD' colum of the TR  Verify
that the recorded value is within the specified tolerance limts.

4.2 Speed Accuracy Test - Using a Standard Tachoneter

4.2.1 |If the Tl rotor is not accessible for use as a speed reference, renove the
front panel of the Tl so as to expose the bottomof the Tl guard bow and spindle
(shaft).

4.2.2 In aclearly visible area, mark an alignnment point on the Tl spindle (or the
top of the rotor) using a white crayon, |um nous or reflective tape.

4.2.3 |f equipped, set Tl tiner to any value past 15 minutes. Start the TI
centrifuge.

4.2.4 Set the speed control to the first calibration point as specified on the
C TR
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4.2.5 |If the Tl is equipped with a built-in tachonmeter, allow the built-in
tachometer to stabilize. Record the Tl tachoneter reading in the "TI" colum of the
C/ TR (If the Tl is not equipped with a tachoneter, record the speed setpoint

val ue).

4.2.6 Using the standard tachonmeter (ltem 2.2) take a standard tachonmeter reading
by pointing the standard toward and near the Tl alignnment nmark. Allow the standard
to stabilize. Record the standard tachoneter in the "STD' colum of the C TR and
verify that the recorded value is within the specified tolerance limts.

4.2.7 Repeat steps 4.2.4 through 4.2.6 for each additional speed testpoint.
4.3 Speed Accuracy Test - Using a Standard Frequency Counter
NOTE
The techni que of using a frequency counter to performthe speed
calibration enables 'closed case' calibration and thereby elimnates
exposure to noving parts. The technique is applicable to any
centrifuge which uses an el ectronic pick up (inductive or capacitive
proxinmty switch, photo-detector, etc.) for speed sensing.
4.3.1 If the Tl is being calibrated for the first tine, physically exam ne the
speed sensing equi prent and deternine the ratio of input pulses to shaft
revolutions. For Tl's currently on the calibration program the pul se/revol ution
ratio will be docurmented on the C TR

4.3.2 Connect the standard frequency counter (Item2.3) to the pulse output of the
el ectroni c speed pickup

4.3.3 Configure the frequency counter to neasure frequency in Hz.
4.3.4 Set the TI tinmer to any value past 15 minutes and start the TI.

4.3.5 Set the Tl centrifuge speed control to the first calibration point as
specified on the TR

4.3.6 Record the Tl tachoneter reading in the "TI" colum of the TR (If the TI
is not equipped with a tachoneter, record the speed setpoint value).

4.3.7 Read the frequency counter indication and divide this value by the
pul se/revolution ratio to calculate revolutions/second. Miltiply by 60
seconds/ m nute to cal cul ate RPM

4.3.8 Record the standard RPM value in the "STD' colum of the C TR and verify that
the recorded value is within the specified tolerance limts.

4.3.9 Repeat steps 4.3.5 through 4.3.8 for each additional speed testpoint.

4.4 Tenperature Accuracy Test (Tenperature Controlled Centrifuges Only)

4.4.1 Fill two centrifuge tubes with water (nmineral oil or silicone oil is also
acceptable) and place in opposite sides of the rotor. |f possible, use centrifuge
tubes with a volune of at least 15 nlL.

4.4.2 Verify that the standard tenperature sensor (ltem2.4) satisfies the
following criteria:
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Centrifuge Tube Tenper ature Sensor
Vol une Maxi mum Di anet er
> 15 nL 1/ 8" sheath probe,
or 16 gauge T/Cwire
< 15 nL 1/ 16" sheat h probe,
or 20 gauge T/Cwire

4.4.3 Set the TI tenperature control to the tenperature set point as specified on
the C/ TR

4.4.4 Start the Tl centrifuge and set to an arbitrary operating speed.

4.4.5 |f the centrifuge is equipped with a tenperature indicator (as opposed to
only a setpoint display) wait until the setpoint tenperature has been reached, then
all ow an additional 10 mnutes stabilization tinme. |If the centrifuge is not

equi pped with a tenperature indicator, allow a mninumof 30 mnutes stabilization
tinme.

4.4.6 Read and record the Tl tenperature indication. (If the Tl is not equipped
with a tenperature nmeter, record the tenperature setpoint val ue).

NOTE

The tenperature control on sonme centrifuges cycles on and off around
the tenperature setpoint (anal og proportional control is not used).
If the Tl tenperature indication shows tenperature cycling, record

t he average of the high and | ow val ues.

4.4.7 Stop the Tl centrifuge.

4.4.8 Using a two step nethod, place the standard tenperature sensor into the
liquid nedia in one of the centrifuge tubes for approximately 5 seconds. Quickly
nove the standard tenperature sensor to the liquid media in the opposite centrifuge
tube. Read and record the standard tenperature indication when the reading
stabilizes or reaches its extrema (m ni rum or naxi mum val ue).

4.4.9 Repeat steps 4.4.3 through 4.4.8 for each additional tenperature testpoint.

4.4.10 |If no other neasurenments are to be nmde, disconnect the test equi pnment and
return the Tl to its nornmal configuration

Summary of Establish document in EDMS. No change to content.
Change

End of document
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