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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate resistor box. 

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

Resistance
Range: See Calibration Requirement Sheet

Accuracy: See Calibration Requirement Sheet
Comparison between UUT and a standard meter.

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
DMM
Ranges: 10Ω, 100Ω, 1 kΩ, 10 kΩ, 100 kΩ, 1 MΩ, 

10 MΩ, 100 MΩ

Tolerances: ± (% of Reading + Number of Counts)

10Ω range:

± (0.005% iv + 20)

100Ω range:

± (0.003% iv + 1.4)

1 kΩ, 10 kΩ, 100 kΩ  range:

± (0.003% iv + 0.8)

1 MΩ range:

± (0.003% iv + 0.8)

10 MΩ range:

± (0.02% iv + 0.8)

100 MΩ range:

± (0.05% iv + 1)
Fluke 8505A

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 Allow the System to stabilize up for a minimum of 30 minutes.

3.3 Visually inspect the UUT, Unit Under Test, for any signs of dirt or damage.  If it does not affect calibration clean or repair as necessary.

4.0 CALIBRATION PROCESS

Test results will be recorded on the Calibration Checklist (Appendix A) at the end of this procedure.

4.1 Resistance Performance Check

4.1.1 Set DMM, Item 2.1, for Ω readings.

4.1.2 Connect Resistance box to DMM.

4.1.3 Set Resistance box for settings listed in Appendix A. 

4.1.4 Record results as seen on the DMM.

4.1.5 Disconnect Resistance box from DMM.

4.2 Calibration Completion

4.2.1 Review all obtained data on the Calibration Checklist ensuring completeness.

4.2.2 List all calibration standards measurement equipment used for comparison purposes on the Calibration Checklist.  If they are already listed elsewhere they may be referenced.

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

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

APPENDIX A

RESISTANCE BOX

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ __DECADE RESISTOR                    _____________________________________

MFG:  Gen Rad            __MODEL:  _1432Y___       _I.D. NO.:_SC7.2-13   _    _______________

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
RESISTANCE PERFORMANCE CHECK

4.1.3, 4.1.4
Resistance
Ω
Ω
Ω

Ω

-
Step 100
100



99.95 to 100.05

-

200



199.90 to 200.10

-

300



299.85 to 300.15

-

400



399.80 to 400.20

-

500



499.75 to 500.25

-

600



599.70 to 600.30

-

700



699.65 to 700.35

-

800



799.60 to 800.40

-

900



899.55 to 900.45

-

1000



999.50 to 1000.50

-
Step 1000
1 k



999.5 to 1000.5

-

2 k



1999.0 to 2001.0

-

3 k



2998.5 to 3001.5

-

4 k



3998.0 to 4002.0

-

5 k



4997.5 to 5002.5

-

6 k



5997.0 to 6003.0

-

7 k



6996.5 to 7003.5

-

8 k



7996.0 to 8004.0

-

9 k



8995.5 to 9004.5

-

10 k



9995.0 to 10005.0

-
Step 10 k
10 k



9995 to 10005

-

20 k



19990 to 20010

-

30 k



29985 to 30015

-

40 k



39980 to 40020

-

50 k



49975 to 50025

-

60 k



59970 to 60030

-

70 k



69965 to 70035

-

80 k



79960 to 80040

-

90 k



89955 to 90045

-

100 k



99950 to 100050

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ __DECADE RESISTOR                    _____________________________________

MFG:  Gen Rad            __MODEL:  _1432Y___       _I.D. NO.:_SC7.2-13   _    _______________

PROC. STEP NO.

(1)
FUNCTION TESTED

(2)
NOMINAL

(3)
MEASURED VALUES
OUT OF TOL.

(6)
CALIBRATION TOLERANCES

(7)




INCOMING

(4)
OUTGOING

(5)



-
Step 100 k
100 k



99950 to 100050

-

200 k



199900 to 200100

-

300 k



299850 to 300150

-

400 k



399800 to 400200

-

500 k



499750 to 500250

-

600 k



599700 to 600300

-

700 k



699650 to 700350

-

800 k



799600 to 800400

-

900 k



899550 to 900450

-

1000 k



999500 to 1000500

-
Step 1 M
1 M



.999750 to 1.00025

-

2 M



1.99950 to 2.00050

-

3 M



2.99925 to 3.00075

-

4 M



3.99900 to 4.00100

-

5 M



4.99875 to 5.00125

-

6 M



5.99850 to 6.00150

-

7 M



6.99825 to 7.00175

-

8 M



7.99800 to 8.00200

-

9 M



8.99775 to 9.10225

-

10 M



9.99750 to 10.00250

4.2
CALIBRATION COMPLETION

4.2.1
Review Data
(  ) CK.





4.2.2
List Standards
(  ) CK.





4.2.3
Labels and Tags
(  ) CK.





4.2.4
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.



APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ __RESISTOR RTD                    _____________________________________

MFG:  Gen Rad            __MODEL:  _RTD-100___       _I.D. NO.:_SC7.2-114 _    _______________

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
RESISTANCE PERFORMANCE CHECK

4.1.3, 4.1.4
Resistance
Ω
Ω
Ω

Ω

-
.001 Ω Check
90.000



89.9910 to 90.0090

-

90.001



89.9920 to 90.010

-

90.002



89.9930 to 90.011

-

90.003



89.9940 to 90.012

-

90.004



89.9950 to 90.013

-

90.005



89.9960 to 90.014

-

90.006



89.9970 to 90.015

-

90.007



89.9980 to 90.016

-

90.008



89.9990 to 90.017

-

90.009



90.0000 to 90.018

-

90.00(10)



90.0010 to 90.019

-
.010 Ω Check
90.010



90.0010 to 90.019

-

90.020



90.0110 to 90.029

-

90.030



90.021 to 90.039

-

90.040



90.031 to 90.049

-

90.050



90.041 to 90.059

-

90.060



90.051 to 90.069

-

90.070



90.061 to 90.079

-

90.080



90.071 to 90.089

-

90.090



90.081 to 90.099

-

90.0(10)0



90.091 to 90.109

-
.100 Ω Check
90.100



90.091 to 90.109

-

90.200



90.191 to 90.209

-

90.300



90.291 to 90.309

-

90.400



90.391 to 90.409

-

90.500 



90.491 to 90.509

-

90.600



90.591 to 90.609

-

90.700



90.691 to 90.709

-

90.800



90.791 to 90.809

-

90.900



90.891 to 90.909

-

90.(10)00



90.9909 to 91.0091

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ __RESISTOR RTD                    _____________________________________

MFG:  Gen Rad            __MODEL:  _RTD-100___       _I.D. NO.:_SC7.2-114   _    _______________

PROC. STEP NO.

(1)
FUNCTION TESTED

(2)
NOMINAL

(3)
MEASURED VALUES
OUT OF TOL.

(6)
CALIBRATION TOLERANCES

(7)




INCOMING

(4)
OUTGOING

(5)



-
1.000 Ω Check
91.000



90.9909 to 91.0091

-

92.000



91.9908 to 92.0092

-

93.000



92.9907 to 93.0093

-

94.000



93.9906 to 94.0094

-

95.000



94.9905 to 95.0095

-

96.000



95.9904 to 96.0096

-

97.000



96.9903 to 97.0097

-

98.000



97.9902 to 98.0098

-

99.000



98.9901 to 99.0099

-

9(10).000



99.990 to 100.010

-
10.000 Ω Check
110.000



109.989 to 110.011

-

120.000



119.988 to 120.012

-

130.000



129.987 to 130.013

-

140.000



139.986 to 140.014

-

150.000



149.985 to 150.015

-

160.000



159.984 to 160.016

-

170.000



169.983 to 170.017

-

180.000



179.982 to 180.018

-

190.000



189.981 to 190.019

-

1(10)0.000



199.980 to 200.020

-
100.000 Ω Check
210.000



209.979 to 210.021

-

310.000



309.969 to 310.031

-

410.000



409.959 to 410.041

-

510.000



509.949 to 510.051

-

610.000



609.939 to 610.061

-

710.000



709.929 to 710.071

-

810.000



809.919 to 810.081

-

910.000



909.909 to 910.091

-

(10)10.000



1009.899 to 1010.101

4.2
CALIBRATION COMPLETION

4.2.1
Review Data
(  ) CK.





4.2.2
List Standards
(  ) CK.





4.2.3
Labels and Tags
(  ) CK.





4.2.4
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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