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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate an Analogic/Omega temperature calibrator.  

1.2 All comments or questions concerning this procedure will be directed to Marine Mechanical Corporation (MMC) Assembly & Test Engineering Department.

1.3 This procedure includes test of essential performance parameters affecting product test and acceptance only.  

1.3.1 Once a malfunction or out-of-tolerance condition is noticed during calibration, contact Area Supervisor, for which the instrument belongs too.

1.3.2 Continue to finish the incoming calibration, unless otherwise instructed, data is needed for review.

1.3.3 Any malfunctions or out-of-tolerance conditions noticed during calibration, whether specifically tested for or not, shall require the calibrator to fill out a “Report Out-of-Tolerance” (Form 1010-5).  

1.3.4 A copy of the “Report Out-of-Tolerance” form shall be given to Area Supervisor.

1.3.5 Once evaluated by Area Supervisor, the condition may be repaired and the calibration process may be restarted.  Note on the calibration data sheet all actions taken to repair the condition.

TABLE 1

CALIBRATION DESCRIPTION

TEST INSTRUMENT CHARACTERISTICS
PERFORMANCE SPECIFICATIONS
TEST METHOD

Temperature Response
Ranges:  J, K, T, E, R, S, C, B, J-DIN, T-DIN, N, Platinel II

Accuracy:

J, K, J-DIN, T-DIN, 

T (–205 to 1000), C (0 TO 1200), E (-234 to 1000)

± 0.6 C

T (–243 to -205)

±5.6 C

E (-252 to -234)

± 2.8 C

R, S, C (1200 TO 2100)

± 1.1 C

C (2100 TO 2315)

± 1.7 C

B

± 1 C

N

± 0.7 C

Platinel II

± 0.93
Zero reference checked

Voltage Response
Range:  -100.10 to 100.10 mV

Accuracy:

-20.000 to +20.000 mV

± (0.03% of reading + 5 digits)

-101.10 to -20.00 mV

20.00 mV to 101.10 mV

± (0.03% of reading + 2 digits)


Tested by applying a known voltage to the amplifier and verifying its response.

2.0 EQUIPMENT REQUIREMENTS

NOTE
Minimum use specifications are the principal parameters required for the performance of the calibration and are included to assist in the selection of alternate standards equipment which may be used at the discretion of the calibration laboratory, provided no reduction of uncertainty or resolution exist.  All applicable equipment must bear evidence of current calibration.  

TABLE 2

CALIBRATION EQUIPMENT

Item No.
Item
Minimum Use Specifications
Calibration Equipment

2.1
DC Voltage Calibrator
Voltage Range ± 110 mV DC

Accuracy:

± 0.01% 


Fluke 5700A

2.2
Ice Point Reference
Range: 32.0 (F

Accuracy:

± 0.1 ° F
Omega Ice Point Cell

2.3
DC Digital Voltmeter
Range:  5 - 7 V

0.01 V Resolution

Accuracy:

± 0.1%
Fluke 8505A

2.4 
Oscilloscope
5 MHz Bandwidth
Tektronics TDS654C

2.5
Adjustable Power Supply
5 –7 V, 0.5 A
Sorensen XTS 30-2

2.6
T-Type T/C
± 0.1 ° F at 75° F
Omega TRP-T

2.7
Cal Aid
N/A
Foam to cover reference terminals

3.0 PRELIMINARY OPERATIONS

3.1 Gather all necessary equipment to perform the calibration.  Ensure that all standards are not past due on calibration.

3.2 Turn on the standards and the UUT (in battery mode).  Allow them to warm up for a minimum of 30 minutes.

3.3 Visually inspect the UUT for any signs of dirt or damage.  Repair or clean as necessary.

4.0 CALIBRATION PROCESS

Test results will be recorded on a copy of the Calibration Checklist (see Appendix A) of this procedure. 

4.1 Setup

4.1.1 Disconnect the battery cable from connector J4 on the power supply card.

4.1.2 Connect the power supply to the same connector.  Refer to the connector pin terminals as shown in figure 1

4.1.3 Set the power supply to 6.2 volts.

4.1.4 Connect the voltage standard to the input terminals, using copper wires.  Shroud the connections with the foam cal aid.

4.1.5 Set the voltage standard for an output of 0.00 mV.

4.1.6 On the UUT front panel, select mV RANGE and MEASURE function.

4.1.7 Connect the oscilloscope ground lead to the GND test point on the analog assembly card.  See figure 2.

4.1.8 Set the oscilloscope sweep to 10 milliseconds per division.

4.1.9 Set the oscilloscope for free running of automatic triggering.

4.1.10 Connect oscilloscope vertical input to the preamp output at TP2.

4.2 Preamp Zero Offset Adjust (R21)

4.2.1 Allow 30 minutes for the UUT to warm up.

4.2.2 Observe the waveform on the oscilloscope.  Adjust the preamp offset (R21) for approximately straight, zero voltage trace  (within ± 1 cm) with scope sensitivity of 0.1 V/cm and a time delay of 1 ms.

Note:  Once every five seconds there will be a positive pulse of about 3 V.  This is the output of the reference junction sensor, and it should be ignored.

4.2.3 Disconnect the oscilloscope.

4.3 Amplifier Gain (Scaling) (K1, K2, K3 ,K4)

4.3.1 Set the voltage standard to the values shown in the table below.  Record the incoming values and verify that they do not exceed the tolerances on the data sheet.  If any recorded values exceed the tolerance, adjust the indicated control until the display on the UUT is the value indicated and document the new value.

VOLTAGE STANDARD (mV) 
ADJUST
DISPLAY VALUE

0.000
R41 (mV Zero)
0.000

15.000
K4
15.000

40.00
K3
40.00

70.00
K2
70.00

90.00
K1
90.00

4.3.2 Set the voltage standard to the values shown in the table below.  Observe the displayed values for each setting.  Check to see that the displayed values are within the tolerance specified.  If a recorded value exceeds the tolerance shown, then adjust the indicated control to balance the error between positive and negative inputs (half the indicated error) and document the new value.

VOLTAGE STANDARD (mV) 
ADJUST
TOLERANCE

-15.000
K4
± 0.002

-40.00
K3
± 0.010

-70.00
K2
± 0.010

-90.00
K1
± 0.010

4.4 Reference junction calibration

4.4.1 Remove the voltage standard input to the UUT.

4.4.2 Connect a certified thermocouple to the input.  Shroud the connection with the foam cal aid.

4.4.3 Select the appropriate thermocouple RANGE on the front panel.  Select °F display units.

4.4.4 Place the thermocouple in the Ice Point Reference.  Allow 5 minutes for stabilization.

4.4.5 Adjust TEMP ZERO (R31) control for a displayed value of 32.0 °F.  Recall that this temperature is updated only once every 5 seconds.  Therefore, be sure that the effect of the adjustment of R31 has had a five second opportunity to affect the displayed value before readjusting the potentiometer.

4.5  Low Battery Sense Calibration

4.5.1 Adjust BTRY LOW (RG) control on the digital card fully counterclockwise.  See figure 2.

4.5.2 Set the adjustable power supply voltage to 5.90 volts.

4.5.3 Slowly turn R6 clockwise until the display starts to blink.

4.5.4 Increase the power supply voltage until the display stops blinking (DO NOT EXCEED 7 VOLTS).

4.5.5 Slowly decrease the power supply to the value where the display starts to blink.  Measure the power supply voltage.  It should be within ± 0.03 volts of 5.90 volts.

4.5.6 Remove the voltage standard connection.

4.5.7 Replace the connector J4 on the power supply card.

4.5.8 Replace the assembly in the case.  Do not  re-fasten with the six screws until the TEST function is completed.

4.6 Test Function

4.6.1 Place the instrument in battery operation and allow it to warm up for at least 30 minutes.

4.6.2 Select the TEST function.

4.6.3 Select the thermocouple ranges listed below and verify that the displayed value is within the limits shown.

RANGE
LOW VALUE
HIGH VALUE

MV
4.450 mV
5.550 mV

J
84.9 °C
105.2 °C

K
108.6 °C
135.5 °C

T
103.7 °C
126.7 °C

E
71.8 °C
88.6 °C

R
498 °C
598 °C

S
522 °C
631 °C

C
277 °C
337 °C

4.6.4 Reassemble the unit completely

4.7 Calibration Completion

4.7.1 Review all obtained data on the calibration data sheet ensuring completeness.

4.7.2 List all calibration standards measurement equipment used for comparison purposes on the calibration data sheet.  If they are already listed elsewhere they may be referenced.

4.7.3 Affix applicable calibration labels and tags to all calibrated instruments as applicable.

4.7.4 Sign and date the calibration data sheet, annotating the next system calibration due date.

APPENDIX A

ANALOGIC/OMEGA 

TEMPERATURE CALIBRATOR

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TEMPERATURE CALIBRATOR_______________________________________

MFG:  _____________MODEL: ________________I.D. NO.:__________SC1.13-_________________

PROC. STEP NO.

(1)
FUNCTION TESTED

(2)
NOMINAL

(3)
MEASURED VALUES
OUT OF TOL.

(6)
CALIBRATION TOLERANCES

(7)




INCOMING

(4)
OUTGOING

(5)



3.1
All Standards In Cal.
(  ) CK.





3.2
30 Min. Warm-up
(  ) CK.





3.3
Visual Inspection
(  ) CK.





4.1 
SETUP

4.1.10
Completed
(  ) CK.





4.2
PREAMP ZERO OFFSET ADJUST



(cm)
(cm)
(cm)

(cm)

4.2.2
Preamp zero offset adj
0



-1 to 1

4.3
AMPLIFIER GAIN


Voltage Standard (mV)

(mV)
(mV)

Display Value (mV)

4.3.1

0.00



-0.012 to 0.012

-

15.000



14.998 to 15.002

-

40.00



39.99 to 40.01

-

70.00



69.99 to 70.01

-

90.00



89.99 to 90.01









4.3.2
Voltage Standard(mV)




Display Value (mV)

-

-15.000



-15.002 to –14.998

-

-40.00



-40.01 to –39.99

-

-70.00



-70.01 to –69.99

-

-90.00



-90.01 to –89.99

4.4
REFERENCE JUCTION CALIBRATION



(°F)
(°F)
(°F)

(°F)

4.4.4
Temp. zero adjusted
32.0



31.9 to 32.1

4.5
LOW BATTERY SENSE CALIBRATION



(V)
(V)
(V)

(V)

4.5.5
Low Battery Meas.
5.90



5.87 to 5.93

















































APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TEMPERATURE CALIBRATOR_______________________________________

MFG:  _____________MODEL: ________________I.D. NO.:______SC1.13._____________________

PROC. STEP NO.

(1)
FUNCTION TESTED

(2)
NOMINAL

(3)
MEASURED VALUES
OUT OF TOL.

(6)
CALIBRATION TOLERANCES

(7)




INCOMING

(4)
OUTGOING

(5)



4.6
TEST FUNCTION


TEST Function


(mV)

(mV)

4.6.3
MV




4.450 to 5.550 





(°C)

(°C)

4.6.3
J




84.9 to 105.2

-
K




108.6 to 135.5

-
T




103.7 to 126.7

-
E




71.8 to 88.6

-
R




498 to 598

-
S




522 to 631

-
C




277 to 337

4.7
CALIBRATION COMPLETION

4.7.1
Review Data
(  ) CK.





4.7.2
List Standards
(  ) CK.





4.7.3
Labels and Tags
(  ) CK.





4.8.4
Sign and Date
(  ) CK.













































































































































The recording of false, fictitious statements on these documents may be punished as a felony under Federal Statutes including Federal Law, Title 18, Chapter 47.
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Figure 2
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