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A.  CALIBRATION CHECKLIST

1.0
INTRODUCTION AND DESCRIPTION

1.1
This procedure describes the steps necessary to calibrate temperature recorders.

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 – Display
	Ranges:  See Calibration Requirement Sheet

Accuracy: See Calibration Requirement Sheet
	Compare instrument display to an applied temperature.

	Temperature – Chart Recorder
	Ranges: See Calibration Requirement Sheet

Accuracy: See Calibration Requirement Sheet
	Interpolate chart recording; Compare recording to an applied temperature.


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
	Temperature Calibrator
	Range: “J” Type

Accuracy:  +/- 0.6°C  or   (+/-1°F)
	Digital Analogic


3.0
PRELIMINARY OPERATIONS

3.1
Determine which standard is necessary for the ranges that the UUT (Unit Under Test) needs to be calibrated to.  Ensure that the standard is not past due on calibration.

3.2
Turn on the UUT if necessary and allow to warm up for a minimum of 10 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 in the appropriate section of a copy of the Calibration Checklist (see Appendix A) of this procedure. 

4.1
Calibration

4.1.1
Make sure recorder is turned OFF and disconnect the recorder from the oven.  

4.1.2
Connect the recorder to Item 2.1, Digital Analogic set for “J” T/C.

4.1.3 Turn ON the recorder and allow a 10 minute warm-up period. 

4.1.4 Set the chart recorder to the appropriate range (SPAN) and also set the recorder for a chart speed of cm/min.

4.1.5 Apply temperatures to the recorder; see Appendix A for settings.

4.1.6 Run the chart recorder to record the temperature.

4.1.7 Record in Appendix A, the display value for the applied temperature.

4.1.8 When completed, remove chart from recorder.

4.1.9 Repeat steps 4.1.4 through 4.1.8 for other range settings.

4.1.10 When all charts have been completed, interpolate the chart recordings.

4.1.11 Turn OFF recorder, disconnect the Analogic, Item 2.1, and re-connect the chart recorder to the oven.

4.2
Calibration Completion

4.2.1
Review all obtained data on the calibration data sheet ensuring completeness.

4.2.2
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.

4.2.3
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

TEMPERATURE RECORDERS

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST                                                                                                              

TEST INSTRUMENT(S):

TEMPERATURE RECORDER

MFG:  OMEGA         MODEL:    RD2020           I.D. NO.:      N5.4-69,-89                                       

	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
	10 Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1
	CALIBRATION PROCESS

	4.1.4
	Set SPAN 100°
	(  ) CK.
	
	
	
	

	4.1.5
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	20
	
	
	
	16 to 24

	-
	
	40
	
	
	
	36 to 44

	-
	
	60
	
	
	
	56 to 64

	-
	
	80
	
	
	
	76 to 84

	-
	
	100
	
	
	
	96 to 104

	4.1.9
	Set SPAN 500°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	100
	
	
	
	96 to 104

	-
	
	200
	
	
	
	196 to 204

	-
	
	300
	
	
	
	296 to 304

	-
	
	400
	
	
	
	396 to 404

	-
	
	500
	
	
	
	496 to 504

	-
	Set SPAN 1000°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	200
	
	
	
	196 to 204

	-
	
	400
	
	
	
	396 to 404

	-
	
	600
	
	
	
	596 to 604

	-
	
	800
	
	
	
	796 to 804

	-
	
	1000
	
	
	
	996 to 1004

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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):

TEMPERATURE RECORDER

MFG:  OMEGA         MODEL:    RD2020           I.D. NO.:      N5.4-69,-89                                       

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.1.10
	Chart Interpolation
	
	
	
	
	

	-
	Set SPAN 100°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	20
	
	
	
	16 to 24

	-
	
	40
	
	
	
	36 to 44

	-
	
	60
	
	
	
	56 to 64

	-
	
	80
	
	
	
	76 to 84

	-
	
	100
	
	
	
	96 to 104

	-
	Set SPAN 500°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	100
	
	
	
	96 to 104

	-
	
	200
	
	
	
	196 to 204

	-
	
	300
	
	
	
	296 to 304

	-
	
	400
	
	
	
	396 to 404

	-
	
	500
	
	
	
	496 to 504

	-
	Set SPAN 1000°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	200
	
	
	
	196 to 204

	-
	
	400
	
	
	
	396 to 404

	-
	
	600
	
	
	
	596 to 604

	-
	
	800
	
	
	
	796 to 804

	-
	
	1000
	
	
	
	996 to 1004

	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):

TEMPERATURE RECORDER

MFG:  OMEGA         MODEL:    RD2020           I.D. NO.:      N5.4-88 

	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
	10 Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1
	CALIBRATION PROCESS

	4.1.4
	Set SPAN 500°
	(  ) CK.
	
	
	
	

	4.1.5
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	100
	
	
	
	96 to 104

	-
	
	200
	
	
	
	196 to 204

	-
	
	300
	
	
	
	296 to 304

	-
	
	400
	
	
	
	396 to 404

	-
	
	500
	
	
	
	496 to 504

	4.1.9
	Set SPAN 1000°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	200
	
	
	
	196 to 204

	-
	
	400
	
	
	
	396 to 404

	-
	
	600
	
	
	
	596 to 604

	-
	
	800
	
	
	
	796 to 804

	-
	
	1000
	
	
	
	996 to 1004

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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):

TEMPERATURE RECORDER

MFG:  OMEGA         MODEL:    RD2020           I.D. NO.:      N5.4-88 

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.1.10
	Chart Interpolation
	
	
	
	
	

	-
	Set SPAN 500°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	100
	
	
	
	96 to 104

	-
	
	200
	
	
	
	196 to 204

	-
	
	300
	
	
	
	296 to 304

	-
	
	400
	
	
	
	396 to 404

	-
	
	500
	
	
	
	496 to 504

	-
	Set SPAN 1000°
	(  ) CK.
	
	
	
	

	-
	Applied Temp.
	°F
	°F
	°F
	
	°F

	-
	
	0
	
	
	
	-4 to 4

	-
	
	200
	
	
	
	196 to 204

	-
	
	400
	
	
	
	396 to 404

	-
	
	600
	
	
	
	596 to 604

	-
	
	800
	
	
	
	796 to 804

	-
	
	1000
	
	
	
	996 to 1004

	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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