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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate Arc Machines, Inc Model 415 Power Supply with Arc Machines Model 15 Weld Head (“A” torch only) 

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 671-5).  

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

	Direct Amperage Measurement 


	Range: 100 – 300 A

Accuracy: ± 1% Rdg
	Current is calculated by applying a known voltage across a standard shunt.

	Direct Voltage Measurement 


	Ranges:  7 – 12 V

Accuracy:  ± 1% Rdg


	The UUT (Unit Under Test) is compared with the value of a known input voltage

	Wire Feed

 Measurement


	Range:  10 - 60 in/min

Accuracy: ± 2% Rdg
	The UUT indication is compared with a measured length of wire versus a known time.

	Travel Speed

 Measurement


	Range:  2 - 20 in/min

Accuracy: ± 2.5% Rdg
	The UUT indication is compared with a measured length versus a known time.


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
	Digital Stopwatch
	Range 0 to 2 Min.

Accuracy: ± 0.03% DIFF.
	Sargent Welsh

S77515

	2.2
	Digital Multimeter
	DC Voltage Range: 

100 V

Accuracy: +/- 37μV
	Agilent 34401A with clip leads

	2.3
	8 foot ruler
	Range: 60 in

Accuracy:  ± 0.0313
	Lufkin 8 foot ruler

	2.4
	Shunt
	Range: 300 A (.001 Ohm)
	Leeds & Northup


3.0 PRELIMINARY OPERATIONS

Note:  A qualified operator is necessary to successfully perform this calibration.  Do not try to operate the machine without one.

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

3.2 Have the operator turn on the UUT.  Turn on the standards.  Allow them to warm up for a minimum of 30 minutes.

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

3.4 Move the circuit breaker, located on the right side of UUT, to the ON position.

3.5 After a few seconds the LOGO SCREEN will appear.

3.6 Touch OK on the touchscreen.

3.7 Touch ↓ on the keyboard on the computer screen.

3.8 Type Logon “cal”, press tab key and type Password “cal”.

3.9 OK
3.10 On touchscreen, touch View Library.

3.11  Touch Calibration Program.
4.0 CALIBRATION PROCESS

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

4.1 Current Tests

4.1.1 Insure weld head is connected to 415 power supply

4.1.2 In the 415’s procedure library, bring up current calibration schedule by touching Current Cal on touchscreen(Local/Calibration Programs/Current Cal.) then press OPEN.

4.1.3 Connect Item 2.4, shunt to the 415 power supply using Cal Aid.

4.1.4 Set the System Mode to WELD.

4.1.5 Press Sequence Start.

4.1.6 Connect DMM, Item 2.2, to the shunt.

4.1.7 The DMM, Item 2.2, should read 100.0 mVDC +/- 1.0 mVDC.

4.1.8 Record the results on Calibration Checklist. 

4.1.8.1 If DMM, Item 2.2, reads within tolerance press sequence stop then proceed on to 4.1.9

4.1.8.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-36 (See figure 1), then repeat steps 4.1.3 & 4.1.8. 

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.1.9 Press SEQ. STOP key to end Welding Sequence.

4.1.10 Set the System Mode to WELD. Press Sequence Start.

4.1.11 The DMM, Item 2.2, should read 200.0 mVDC +/- 2.0 mVDC.

4.1.12 Record the results on Calibration Checklist. 

4.1.12.1 If DMM, Item 2.2, reads within tolerance press sequence stop then proceed on to 4.1.13

4.1.12.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-36 (See figure 1), then repeat steps 4.1.10 & 4.1.12.

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.1.13 Press SEQ. STOP key to end Welding Sequence.
4.1.14 Set the System Mode to WELD. Press Sequence Start.

4.1.15 The DMM, Item 2.2, should read 300.0 mVDC +/- 3.0 mVDC.

4.1.16 Record the results on Calibration Checklist. 

4.1.16.1 If DMM, Item 2.2, reads within tolerance press sequence stop, current calibration is complete.

4.1.16.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-36 (See figure 1), then repeat steps 4.1.13 & 4.1.15.

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.1.17 Press SEQ. STOP key to end Welding Sequence.

4.2 Voltage (AVC) Tests

4.2.1 In the 415’s procedure library, bring up Arc Voltage Control calibration schedule by touching Voltage Cal on the touchscreen (Local/Calibration Programs/Voltage Cal.) then press OPEN.

4.2.2 Connect DMM lead to the tungsten weld head, while other lead is connected to ground.

4.2.3 The weld voltage calibration schedule will be run in WELD mode.

4.2.4 DMM, Item 2.2, test leads must be connected only AFTER welding current is established.

4.2.5 Set Voltage Cal. Schedule to Level 1

4.2.6 Set the system mode to WELD, then press sequence start.

4.2.7 Record the average reading on Calibration Checklist. The DMM, Item 2.2, should read 10 VDC (0.10 

4.2.7.1 If DMM, Item 2.2, reads within tolerance press sequence stop then proceed on to 4.2.8

4.2.7.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-40 (See figure 2), then repeat steps 4.2.6 & 4.2.7.

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.2.8 Press MANUAL ADVANCE on touchscreen to change level.

4.2.9 Set Voltage Cal. Schedule to Level 2

4.2.10 Record the average reading on Calibration Checklist. The DMM, Item 2.2, should read 12 VDC (0.12 

4.2.10.1 If DMM, Item 2.2, reads within tolerance press sequence stop then proceed on to 4.2.11

4.2.10.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-40 (See figure 2), then repeat steps 4.2.9 & 4.2.10.

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.2.11 Press MANUAL ADVANCE on touchscreen to change level.

4.2.12 Set Voltage Cal. Schedule to Level 3

4.2.13 Record results on Calibration Checklist. The DMM, Item 2.2, should read 8 VDC (0.08 

4.2.13.1 If DMM, Item 2.2, reads within tolerance press sequence stop voltage calibration is complete.

4.2.13.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-40 (See figure 2), then repeat steps 4.2.12 & 4.2.13.

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.2.14 Press MANUAL ADVANCE on touchscreen to change level.

4.2.15 Set Voltage Cal. Schedule to Level 4

4.2.16 Record results on Calibration Checklist. The DMM, Item 2.2, should read 7 VDC (0.07 

4.2.16.1 If DMM, Item 2.2, reads within tolerance press sequence stop voltage calibration is complete.

4.2.16.2 If DMM, Item 2.2, reads out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot R-40 (See figure 2), then repeat steps 4.2.15 & 4.2.16.

To adjust trim pot, remove the rear top cover of the 415’s power supply. This can be done by removing the two (2) rear eyebolts and four (4) Phillips screws located at the sides of the panel. Then remove the upper deck plate of the current servo which can be located just below the interface PCB.

4.2.17 Press SEQ. STOP key to end Welding Sequence.

4.3 Travel Speed Tests

4.3.1 In the 415’s procedure library, bring up Travel Speed calibration schedule by pressing Travel Cal on the touchscreen (Local/Calibration Programs/Travel Cal.) then press OPEN.

4.3.2 The travel speed calibration schedule will be run in TEST mode.

4.3.3 Set Travel Cal. Schedule to Pass 1

4.3.4 Set the system mode to TEST. 

4.3.5 While the first test is running, verify that the UUT is running at 60 seconds. Time UUT with stopwatch, Item 2.1, while pressing the sequence start.

Note: This test is to be done only if not accomplished during the Wire Feed Speed Test.

4.3.6 Apply a piece of scotch tape to the test piece.

4.3.7 Mark the tape to show the starting point of the weld head.

4.3.8 The weld head will travel then after 60 seconds the weld head will automatically stop, the weld head should have traveled  5.0” (0.125”  Measure the distance traveled by removing the tape and measuring the distance on the tape with Item 2.3, and record results on Calibration Checklist.

4.3.8.1 If within tolerance proceed on to 4.3.9

4.3.8.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 3), then repeat steps 4.3.3 through 4.3.8

4.3.9 Set Travel Cal. Schedule to Pass 2

4.3.10 Set the system mode to TEST, then press sequence start.

4.3.11 Apply a piece of scotch tape to the test piece.

4.3.12 Mark the tape to show the starting point of the weld head.

4.3.13 The weld head will travel then after 60 seconds the weld head will automatically stop, the weld head should have traveled  2.0” (0.050” . Measure the distance traveled by removing the tape and measuring the distance on the tape with Item 2.3, and record results on Calibration Checklist.

4.3.13.1 If within tolerance proceed on to 4.3.14

4.3.13.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 3), then repeat steps 4.3.9 through 4.3.13

4.3.14 Set Travel Cal. Schedule to Pass 3

4.3.15 Set the system mode to TEST, then press sequence start.

4.3.16 Apply a piece of scotch tape to the test piece.

4.3.17 Mark the tape to show the starting point of the weld head.

4.3.18 The weld head will travel then after 60 seconds the weld head will automatically stop, the weld head should have traveled  8.0” (0.200”  Measure the distance traveled by removing the tape and measuring the distance on the tape with Item 2.3, and record results on Calibration Checklist.

4.3.18.1 If within tolerance stop travel speed calibration is complete.

4.3.18.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 3), then repeat steps 4.3.14 through 4.3.18

4.3.19 Set Travel Cal. Schedule to Pass 4

4.3.20 Set the system mode to TEST, then press sequence start.

4.3.21 Apply a piece of scotch tape to the test piece.

4.3.22 Mark the tape to show the starting point of the weld head.

4.3.23 The weld head will travel then after 60 seconds the weld head will automatically stop, the weld head should have traveled  20.0” (0.500”  Measure the distance traveled by removing the tape and measuring the distance on the tape with Item 2.3, and record results on Calibration Checklist.

4.3.23.1 If within tolerance stop travel speed calibration is complete.

4.3.23.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 3), then repeat steps 4.3.19 through 4.3.23

4.4 Wire Feed Speed Tests

4.4.1 In the 415’s procedure library, bring up Wire Feed Speed calibration schedule by pressing Wire Feed Cal on the touchscreen (Local/Calibration Programs/Wire Feed Cal.) then press OPEN.

4.4.2 The wire feed speed calibration schedule will be run in TEST mode.

4.4.3 Set Wire Feed Cal. Schedule to Pass 1

4.4.4 Set the system mode to TEST.
4.4.5 On the control pad, Wire ON/OFF should be ON.

4.4.6 While the first test is running, verify that the UUT is running at 60 seconds. Time UUT with stopwatch, Item 2.1, while pressing the sequence start.

Note: This test is to be done only if not accomplished during the Travel Speed Test.

4.4.7 The weld head will run wire then after 60 seconds it will automatically stop, the wire should be 10.0” (0.2”. Measure, Item 2.3, and record results on Calibration Checklist.

4.4.7.1 If within tolerance proceed on to 4.4.8

4.4.7.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 4), then repeat steps 4.4.4 through 4.4.7

4.4.8 Set Wire Feed Cal. Schedule to Pass 2

4.4.9 Set the system mode to TEST, then press sequence start.

4.4.10 The weld head will run wire then after 60 seconds it will automatically stop, the wire should be 25.0” (0.5”. Measure, Item 2.3, and record results on Calibration Checklist.

4.4.10.1 If within tolerance proceed on to 4.4.11

4.4.10.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 4), then repeat steps 4.4.8 through 4.4.10

4.4.11 Set Wire Feed Cal. Schedule to Pass 3

4.4.12 Set the system mode to TEST, then press sequence start.

4.4.13 The weld head will run wire then after 60 seconds it will automatically stop, the wire should be 40.0” (0.8”.  Measure, Item 2.3, and record results on Calibration Checklist.

4.4.13.1 If within tolerance stop wire feed speed calibration is complete.

4.4.13.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 4), then repeat steps 4.4.11 through 4.4.13

4.4.14 Set Wire Feed Cal. Schedule to Pass 3

4.4.15 Set the system mode to TEST, then press sequence start.

4.4.16 The weld head will run wire then after 60 seconds it will automatically stop, the wire should be 60.0” (1.2”.  Measure, Item 2.3, and record results on Calibration Checklist.

4.4.16.1 If within tolerance stop wire feed speed calibration is complete.

4.4.16.2 If travel distance is out of tolerance, receive approval from Weld Supervisor/Weld Engineer to adjust trim pot on weld head (See figure 4), then repeat steps 4.4.14 through 4.4.16

4.5 Calibration Completion

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

4.5.2 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.

4.5.3 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.

APPENDIX A

AMI MODEL 415 POWER SUPPLY/MODEL 15 WELD HEAD

APPENDIX A

CALIBRATION CHECKLIST 

TEST INSTRUMENT(S):

Arc Machines 415 Power Supply & Arc Machine Model 15 Weld Head

	Manufacturer:
	Arc Machines, Inc.
	Power Supply Model No.:
	415
	I.D. No.:
	N30.2-

	Manufacturer:
	Arc Machines, Inc.
	 Weld Head Model No.:
	15
	I.D. No.:
	N30.2-

	Manufacturer:
	Arc Machines, Inc.
	Pendent Model No.:
	M415-RP
	I.D. No.:
	N30.2-


	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	Lower Limit
	Upper Limit

	3.1
	All Standards In Cal.
	(  )CK.
	
	
	
	N/A
	N/A

	3.2
	30 Min. Warm-up
	(  )CK.
	
	
	
	N/A
	N/A

	3.3
	Visual Inspection
	(  )CK.
	
	
	
	N/A
	N/A

	4.1
	Current Tests

	
	
	(mV)
	(mV)
	(mV)
	
	(mV)

	4.1.8
	Current Settings (100A)
	100.0
	
	
	
	99.0
	101.0

	4.1.12
	(200A)
	200.0
	
	
	
	198.0
	202.0

	4.1.16
	(300A)
	300.0
	
	
	
	297.0
	303.0

	4.2
	Voltage (AVC) Tests

	
	
	(V)
	(V)
	(V)
	
	(V)

	4.2.7
	Voltage Settings
	10.00
	
	
	
	9.90
	10.10

	4.2.10
	
	12.00
	
	
	
	11.88
	12.12

	4.2.13
	
	8.00
	
	
	
	7.92
	8.08

	4.2.16
	
	7.00
	
	
	
	6.93
	7.07

	4.3
	Travel Speed Tests

	4.3.5
	60 Sec. Check
	(  )CK.
	
	
	
	

	
	
	(in/min)
	(in/min)
	(in/min)
	
	(in/min)

	4.3.8
	Travel Speed Settings
	5.0
	
	
	
	4.875
	5.125

	4.3.13
	
	2.0
	
	
	
	1.95
	2.05

	4.3.18
	
	8.0
	
	
	
	7.8
	8.2

	4.3.23
	
	20.0
	
	
	
	19.5
	20.5

	4.4
	Wire Feed Speed Tests

	4.4.5
	60 Sec. Check
	(  )CK.
	
	
	
	

	
	
	(in/min)
	(in/min)
	(in/min)
	
	(in/min)

	4.4.6
	Wire Feed Settings
	10.0
	
	
	
	9.80
	10.20

	4.4.9
	
	25.0
	
	
	
	24.50
	25.50

	4.4.12
	
	40.0
	
	
	
	39.20
	40.80

	4.4.16
	
	60.0
	
	
	
	58.80
	61.20

	4.5
	CALIBRATION COMPLETION

	4.5.1
	Review Data
	(  )CK.
	
	
	
	N/A
	N/A

	4.5.2
	List Standards
	(  )CK.
	
	
	
	N/A
	N/A

	4.5.3
	Labels and Tags
	(  )CK.
	
	
	
	N/A
	N/A

	4.5.4
	Sign and Date
	(  )CK.
	
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	The recording of false, fictitious statements on these documents may be punished as a felony under Federal Statute.
	
	


APPENDIX B

AMI MODEL 415 POWER SUPPLY/MODEL 15 WELD HEAD
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FIGURE 5
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Figure 2


Voltage Calibration Pot (R-40)





Figure 1


Current Calibration Pot (R-36)
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Figure 4


Wire Feed Speed Calibration Adjustment





Figure 3


Travel Speed Calibration Adjustment
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