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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate the Outgas Stand test equipment needed to test a part.

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, 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

	Vacuum
	Range: 1.0 – 1000 Milli-Torr (microns)

Accuracy: ±25 Milli-Torr (microns)
	Vacuum compared to a standard vacuum

	Voltage
	Range: 0 - 160 Volts

Accuracy:  ±1 Volts
	Voltage applied by system power source at input and results compared.

	Current
	Range:  0 – 80 Amps

Accuracy:  ±1.0 Amps
	Voltage applied by DC power source across shunt at input and results compared

	Temperature
	Range:  60 - 400°F

Accuracy:  ±3°F
	Temperature applied by temperature calibrator at input and results compared


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
	Standard DMM
	Range: 200 mV; 2 Volts; 200 Volts

Accuracy: +/- 0.007%iv + 4 counts;

+/- 0.004% iv + 3 counts;

+/- 0.005% iv + 3 counts
	Fluke 8840 

	2.2
	Temperature Calibrator
	“J” Type Thermocouple

Range: 40° - 696° F

Resolution: 0.1° F

Accuracy: +/- 1.0° F
	Analogic Digi-Cal II Instrument Calibrator

	2.3
	Vacuum Standard
	Range: 10 Torr

Accuracy: +/- 0.08% RDG
	MKS Portable Vacuum/Pressure Calibrating System

	2.4
	DC Power Source
	
	Cal Aid


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 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.

3.3 Turn on the power to the Outgas System and let system warm up for at least 10 minutes

3.4 Activate “OUTGAS SYSTEM” program located on the Outgas system PC.  To activate double click the icon with preceding title.

3.5 Click on “CALIBRATION” as shown in Figure 1 to activate the calibration screen.  This screen see (Figure 2) will show all data necessary to calibrate the computer portion of the data system.  If there is any difficulty in bringing up the computer program please notify the cognizant test engineer.

3.6 Record the revision number on the Calibration Checklist

4.0 CALIBRATION PROCESS

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

4.1 Temperature Calibration

4.1.1 Connect Item 2.2, Analogic Digi-Cal, to the outgas stand thermocouple connector for Stands #1 and #2 by using a special Cal-Aid adapter.

4.1.2 Set the Analogic for “J” Type thermocouple. 

4.1.3 Turn ON the Analogic and let warm up for at least 10 minutes

4.1.4 Apply temperature listed in Appendix A.

4.1.5 Record the results as seen on the appropriate Omega display and the appropriate computer display labeled “T.C. #X” of the computer program.

4.1.6 When completed, turn the Analogic OFF and disconnect from Stands #1 and #2.

4.2 Voltage Calibration

4.2.1 Attach Item 2.1, Standard DMM, to the adapter for Stand #1 using special Cal Aid plugs. Make sure the Cal Aid is attached to Pins “A” & “B” of the outgas stand.

4.2.2 Set DMM for 200 VDC.

4.2.3 Turn the DMM ON.

4.2.4 Place the proximity switch near something metal, such as the base of the holding cradle.

4.2.5 Turn “ON” the Control Panel, see figure 3.

4.2.6 Switch the Outgas Control switch to Manual Mode, see figure 3

4.2.7 Turn ON Main Power Supply, see figure3, and DC Power Supply.

4.2.8 Adjust “DC Voltage Adjust” knob, for the correct test stand, see figure 3, to apply voltages which are listed in Appendix A. Record the applied voltage beside the nominal value within ± 2 Volts.

4.2.9 Record the results as seen on the appropriate Omega display and the appropriate computer display labeled “Voltage #X” of the computer program.

4.2.10 Run DC Power Supply to “0”. When completed, depress the “DC Power OFF” button, see figure 3.

4.2.11 Turn the DMM OFF and disconnect from Stand #1.

4.2.12 Attach the DMM to the adapter for Stand #2.

4.2.13 Repeat steps 4.2.3 through 4.2.11 for Stand #2.

4.3 Current Calibration

4.3.1 Open the Outgas Stand Control Panel.

4.3.2 Disconnect the 0.001 ohms shunt for Test Stand #1, hot side, the plus (+) mv lead.

4.3.3 Connect Item 2.1, DMM, and Item 2.4, Power source to the mv leads.

4.3.4 Set the DMM for the appropriate range of 200 mV range.

4.3.5 Turn ON the DMM and allow to warm up. 

4.3.6 Adjust DC power source to apply voltages which are listed in Appendix A by reading the DMM.

4.3.7 Record the amperage results as seen on the appropriate Omega display and the appropriate computer display labeled “Current #X” of the computer program.

4.3.8 Turn the DMM OFF and disconnect from Stand #1.

4.3.9 Reconnect the 0.001 Ohm shunt.

4.3.10 Attach the DMM to the adapter for Stand #2.

4.3.11 Repeat steps 4.3.2 through 4.3.14 for Stand #2.

4.4 Vacuum Calibration

Conversions:

1 micron = 1 X 10-3 TORR  or  1 TORR = 1000 microns

1 TORR = 1 mmHg

4.4.1 Plug Item 2.3, MKS Portable Vacuum/Pressure Calibrating System into an outlet.

4.4.2 Set the dials of the MKS unit to the following:

Range Select = X1

Sensor Range = 10

Display Units = mmHg

Channel Selector = 10 TORR

4.4.3 Turn the MKS unit ON.

4.4.4 Connect the Varian Transducers from test stands #1 and #2 to appropriate Test Ports Valves (V-4 and V-5) on Item 2.3, MKS Portable Vacuum/Pressure Calibrating System. See figure 4.

4.4.5 Close the main valve (V-1). See figure 5.

4.4.6 Open the Test Port Valves V-4 and V-5. See figure 4.

4.4.7 Turn the turbine ON. The switches can be found on the bottom left side of the MKS unit. See figure 4.

4.4.8 Slowly crack open the main valve (V-1) until the system pressure drops to 10-4 or  10-5 Torr on the Ion Gauge Controller panel. See figure 5.

NOTE: If the MKS unit does not zero out, adjust the trimpots to zero out system.

4.4.9 Turn the “Remote Degas” and “Ion Gauge Controller” ON. See figure 4.

4.4.10 Close the main valve, V-1. See figure 5.

4.4.11 Bleed in test gas using the “Pressure Inlet Metering Valve”, V-6, to the applied vacuum listed in the Calibration Checklist, Appendix A for test stands #1 and #2. See figure 4.

4.4.12 Record the results for test stands #1 and #2 as seen on the appropriate Omega display and the appropriate computer display labeled “Vacuum #X” of the computer program.

4.4.13 When completed, disconnect the MKS unit.

4.5 Calibration Completion

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

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

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

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

4.5.5 Click on the “BACK” button to take the computer program back to main screen.

4.5.6 Contact the cognizant engineer to verify the computer program revision listed in title bar and in the secondary VDL (ATGENDOC) are the same.

APPENDIX A

CALIBRATION OF OUTGAS STAND

TEST EQUIPMENT

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF OUTGAS STAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-284    __________

	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
	Visual Inspection
	(  ) CK.
	
	
	
	

	3.6
	Computer Program Revision
	Record
	
	
	
	

	4.1
	TEMPERATURE CALIBRATION

	4.1.4
	Applied Temperature Stand #1
	°F
	°F
	°F
	
	°F

	-
	Omega DP 41-TC-A
	60.0
	
	
	
	57.0 to 63.0

	-
	N16.2-363
	100.0
	
	
	
	97.0 to 103.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	300.0
	
	
	
	297.0 to 303.0

	-
	
	350.0
	
	
	
	347.0 to 353.0

	-
	
	400.0
	
	
	
	397.0 to 403.0

	-
	Applied Temperature Stand #1
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	60.0
	
	
	
	57.0 to 63.0

	-
	“T.C. #1”
	100.0
	
	
	
	97.0 to 103.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	300.0
	
	
	
	297.0 to 303.0

	-
	
	350.0
	
	
	
	347.0 to 353.0

	-
	
	400.0
	
	
	
	397.0 to 403.0

	-
	Applied Temperature Stand #2
	°F
	°F
	°F
	
	°F

	-
	Omega DP 41-TC-A
	60.0
	
	
	
	57.0 to 63.0

	-
	N16.2-364
	100.0
	
	
	
	97.0 to 103.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	300.0
	
	
	
	297.0 to 303.0

	-
	
	350.0
	
	
	
	347.0 to 353.0

	-
	
	400.0
	
	
	
	397.0 to 403.0

	-
	Applied Temperature Stand #2
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	60.0
	
	
	
	57.0 to 63.0

	-
	“T.C. #2”
	100.0
	
	
	
	97.0 to 103.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	300.0
	
	
	
	297.0 to 303.0

	-
	
	350.0
	
	
	
	347.0 to 353.0

	-
	
	400.0
	
	
	
	397.0 to 403.0

	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):

_________________ _______CALIBRATION OF OUTGAS STAND TEST EQUIPMENT    _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-284    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.2
	VOLTAGE CALIBRATION

	4.2.9
	Applied Voltage, Stand #1
	V
	V
	V
	
	V

	-
	Omega DP 41-E-A
	0.0
	
	
	
	+/- 1 .00

	-
	N16.2-357
	25.0
	
	
	
	+/- 1 .00

	-
	
	50.0
	
	
	
	+/- 1 .00

	-
	
	100.0
	
	
	
	+/- 1 .00

	-
	
	150.0
	
	
	
	+/- 1 .00

	-
	
	160.0
	
	
	
	+/- 1 .00

	-
	Applied Voltage, Stand #1
	V
	V
	V
	
	V

	-
	Computer Display
	0.0
	
	
	
	+/- 1 .00

	-
	“Voltage #1”
	25.0
	
	
	
	+/- 1 .00

	-
	
	50.0
	
	
	
	+/- 1 .00

	-
	
	100.0
	
	
	
	+/- 1 .00

	-
	
	150.0
	
	
	
	+/- 1 .00

	-
	
	160.0
	
	
	
	+/- 1 .00

	4.2.13
	Applied Voltage, Stand #2
	V
	V
	V
	
	V

	-
	Omega DP 41-E-A
	0.0
	
	
	
	+/- 1 .00

	-
	N16.2-358
	25.0
	
	
	
	+/- 1 .00

	-
	
	50.0
	
	
	
	+/- 1 .00

	-
	
	100.0
	
	
	
	+/- 1 .00

	-
	
	150.0
	
	
	
	+/- 1 .00

	-
	
	160.0
	
	
	
	+/- 1 .00

	-
	Applied Voltage, Stand #2
	V
	V
	V
	
	V

	-
	Computer Display
	0.0
	
	
	
	+/- 1 .00

	-
	“Voltage #2”
	25.0
	
	
	
	+/- 1 .00

	-
	
	50.0
	
	
	
	+/- 1 .00

	-
	
	100.0
	
	
	
	+/- 1 .00

	-
	
	150.0
	
	
	
	+/- 1 .00

	-
	
	160.0
	
	
	
	+/- 1 .00

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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):

_________________ _______CALIBRATION OF OUTGAS STAND TEST EQUIPMENT     _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-284    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.3
	CURRENT CALIBRATION

	4.3.6
	Applied Current, Stand #1
	mV
	Amp
	Amp
	
	Amp

	-
	Omega DP 41-E-A
	0.00
	
	
	
	-1.00 to 1.00

	-
	N16.2-359
	20.00
	
	
	
	19.00 to 21.00

	-
	.001 Ohm Shunt
	40.00
	
	
	
	39.00 to 41.00

	-
	N7.1-108
	60.00
	
	
	
	59.00 to 61.00

	-
	
	80.00
	
	
	
	79.00 to 81.00

	-
	Applied Current, Stand #1
	mV
	Amp
	Amp
	
	Amp

	-
	Computer Display
	0.00
	
	
	
	-1.00 to 1.00

	-
	“Current #1”
	20.00
	
	
	
	19.00 to 21.00

	-
	.001 Ohm Shunt
	40.00
	
	
	
	39.00 to 41.00

	-
	N7.1-108
	60.00
	
	
	
	59.00 to 61.00

	-
	
	80.00
	
	
	
	79.00 to 81.00

	4.3.11
	Applied Current, Stand #2
	mV
	Amp
	Amp
	
	Amp

	-
	Omega DP 41-E-A
	0.00
	
	
	
	-1.00 to 1.00

	-
	N16.2-360
	20.00
	
	
	
	19.00 to 21.00

	-
	.001 Ohm Shunt
	40.00
	
	
	
	39.00 to 41.00

	-
	N7.1-109
	60.00
	
	
	
	59.00 to 61.00

	-
	
	80.00
	
	
	
	79.00 to 81.00

	-
	Applied Current, Stand #2
	mV
	Amp
	Amp
	
	Amp

	-
	Computer Display
	0.00
	
	
	
	-1.00 to 1.00

	-
	“Current #2”
	20.00
	
	
	
	19.00 to 21.00

	-
	.001 Ohm Shunt
	40.00
	
	
	
	39.00 to 41.00

	-
	N7.1-109
	60.00
	
	
	
	59.00 to 61.00

	-
	
	80.00
	
	
	
	79.00 to 81.00

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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):

_________________ _______CALIBRATION OF OUTGAS STAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-284    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.4
	VACUUM CALIBRATION

	4.4.12
	Applied Vacuum, Stand #1
	mmHg
	Microns
	Microns
	
	Microns

	-
	Omega DP 41-E-A
	.001
	
	
	
	-24.0 to 26.0

	-
	N16.2-361
	.200
	
	
	
	175.0 to 225.0

	-
	
	.400
	
	
	
	375.0 to 425.0

	-
	
	.600
	
	
	
	575.0 to 625.0

	-
	
	.800
	
	
	
	775.0 to 825.0

	-
	
	1.000
	
	
	
	975.0 to 1025.0

	-
	Applied Vacuum, Stand #1
	mmHg
	Microns
	Microns
	
	Microns

	-
	Computer Display
	.001
	
	
	
	-24.0 to 26.0

	-
	“Vacuum #1”
	.200
	
	
	
	175.0 to 225.0

	-
	
	.400
	
	
	
	375.0 to 425.0

	-
	
	.600
	
	
	
	575.0 to 625.0

	-
	
	.800
	
	
	
	775.0 to 825.0

	-
	
	1.000
	
	
	
	975.0 to 1025.0

	-
	Applied Vacuum, Stand #2
	mmHg
	Microns
	Microns
	
	Microns

	-
	Omega DP 41-E-A
	.001
	
	
	
	-24.0 to 26.0

	-
	N16.2-362
	.200
	
	
	
	175.0 to 225.0

	-
	
	.400
	
	
	
	375.0 to 425.0

	-
	
	.600
	
	
	
	575.0 to 625.0

	-
	
	.800
	
	
	
	775.0 to 825.0

	-
	
	1.000
	
	
	
	975.0 to 1025.0

	-
	Applied Vacuum, Stand #2
	mmHg
	Microns
	Microns
	
	Microns

	-
	Computer Display
	.001
	
	
	
	-24.0 to 26.0

	-
	“Vacuum #2”
	.200
	
	
	
	175.0 to 225.0

	-
	
	.400
	
	
	
	375.0 to 425.0

	-
	
	.600
	
	
	
	575.0 to 625.0

	-
	
	.800
	
	
	
	775.0 to 825.0

	-
	
	1.000
	
	
	
	975.0 to 1025.0

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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):

_________________ _______CALIBRATION OF OUTGAS STAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-284    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.5
	CALIBRATION COMPLETION

	4.5.1
	Review Data
	(  ) CK.
	
	
	
	

	4.5.2
	List Standards
	(  ) CK.
	
	
	
	

	4.5.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.5.4
	Sign and Date
	(  ) CK.
	
	
	
	

	4.5.6
	Program Verified
	(  ) 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 B

CALIBRATION OF OUTGAS STAND 

TEST EQUIPMENT

FIGURES

FIGURE 1

COMPUTER PROGRAM START WINDOW 

SCREEN SHOT
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FIGURE 2

COMPUTER PROGRAM CALIBRATION WINDOW
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FIGURE 3

OUTGAS STAND CONTROL PANEL
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FIGURE 4

MKS UNIT



FIGURE 5

MKS UNIT – SIDE VIEW
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