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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate the instrumentation connected to the Daytronic System 10 data acquisition system located on the NGR Torque Stand.  

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 at the rear of the Calibration Checklists all actions taken to repair the condition.

TABLE 1

CALIBRATION DESCRIPTION

	TEST INSTRUMENT CHARACTERISTICS
	PERFORMANCE SPECIFICATIONS
	TEST METHOD

	Stator Drive Average Free Running Torque
	500 In.-lb.

± 2 In.-lb.
	Compared to applied weights on a 24 in. beam

	Stator Drive Peak Motor Torque
	2000 In.-lb.

± 1 Ft.-lb.
	Compared to applied weights on a 24 in. beam

	Motor Stator Peak Motor Torque
	5000 In.-lb.

± 2 Ft.-lb.
	Compared to applied weights on a 48 in. beam

	Lobed Rotor Eddy Current Torque
	500 In.-lb.

± 2 In.-lb.
	Compared to applied weights on a 24 in. beam

	Lobed Rotor Eddy Current RPM 
	55 RPM

± 0.1 RPM
	Compared to shaft RPM as measured by a calibrated tachometer.


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
	24 Inch Beam
	± .036 Inches
	AKO
24 Inch Load Beam

	2.2
	48 Inch Beam
	± .01 Inches
	T & T 

48 Inch Load Beam

	2.3
	Weights
	0 – 500 Lbs.

± .1 lbs.
	Troemner Precision Weights

	2.4
	Tachometer (Photo mode)
	5 to 99,999 rpm

+/- (0.5% + 1d)
	Extech Tachometer

	2.5
	Cal Aid Adapter

#523243 (Page 7 of 10)
	N/A
	MMC Manufactured Adapter


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 System 10 and the Counter and allow them to warm up for a minimum of 30 minutes.

NOTE:  On the System 10 verify the EEPROM program enable switch is in the down position before turning it on.

3.3 Verify that all production units have been removed from the test stand.

3.4 Visually inspect the instruments in the test stand 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 a copy of the Calibration Checklist (see Appendix A) of this procedure.

4.1 Motor Stator Peak Torque High Amperage

4.1.1 On the System 10 type “PAG1” to get to the correct display screen.  Find channel 001 with the legend FTLB.  This channel is the one to be monitored for this section.

4.1.2 Remove the torque cell, Figure 1, and mount it on the top of the test stand.  Be sure to remove only the torque cell, not the plate on which it mounts.  The plate on which it is mounted is shimmed.

4.1.3 Observe and record the no load reading.

4.1.4 Install the 48” beam and counter balance it to zero.

4.1.5 Apply weights as indicated on the Calibration Checklist and record the value reported.

4.1.6 Uninstall the 48” beam.

4.1.7 Observe and record the no load reading.

4.1.8 Reinstall the torque cell in the test stand verify that the couplers are properly attached and that they will not drag on the part when in use.

4.2 Stator Drive Peak Torque Low Amperage

4.2.1 Find channel 002 with the legend FTLB.  This channel is the one to be monitored for this section.

4.2.2 Remove the torque cell and mount it on the top of the test stand. Figure 2. Be sure to remove only the torque cell, not the plate on which it mounts.  The plate on which it is mounted is shimmed.

4.2.3 Verify that channel 002 reads 0.0.  Install the 24” beam.  Balance the beam and verify that channel 002 reads 0.0

4.2.4 Apply weights as indicated on the Calibration Checklist and record the value reported.

4.2.5 Uninstall the 24” beam.

4.2.6 Reinstall the torque cell in the test stand verify that the couplers are properly attached and that they will not drag on the part when in use.

4.3 Stator Drive Average Free Running Torque

4.3.1 Find channel 007 with the legend AVG6.  This channel is the one to be monitored for this section.

NOTE:  Channel 007 is the average torque from channel 003.  The channel is reset to zero every 10 seconds.  For optimal reading wait at least 7 seconds after the channel is reset.

4.3.2 Remove the torque cell and mount it on the top of the test stand. Figure 3. Be sure to remove only the torque cell, not the plate on which it mounts.  The plate on which it is mounted is shimmed.

4.3.3 Verify that channel 007 reads 0.0.  Install the 24” beam.  Balance the beam and verify that channel 003 reads 0.0

4.3.4 Apply weights as indicated on the Calibration Checklist and record the value reported.  Allow at least 5 seconds for the readings to settle.

4.3.5 Uninstall the 24” beam.

4.3.6 Reinstall the torque cell in the test stand verify that the couplers are properly attached by referencing marks on the shafts.

4.4 Lobed Rotor Eddy Current Torque

4.4.1 On the System 10 type “PAG5” to get to the correct display screen.  Find the channel 047 with the legend “INLB”.  This channel is the one to be monitored for this section.

NOTE:  The channel 073 “EDDY” should report half the value of channel 047 “INLB”.

4.4.2 Install the cal aid adapter, Figure 4.

4.4.3 Using the overhead crane lay the test stand onto its back. Be sure to place a couple of pieces of wood under the stand to increase its height. Either by using the pieces of wood or using the crane, make sure the test stand is level, see Figure 5.

4.4.4 Verify that channel 047 reads 0.0.  Install the 24” beam.  Balance the beam and verify that channel 047 reads 0.0.

4.4.5 Apply weights as indicated on the Calibration Checklist and record the value reported.  Allow at least 5 seconds for the readings to settle.

4.4.6 Verify that the eddy current torque is less than 2 in-lb.

4.4.6.1 If the eddy current torque does not meet the criteria, put the write protect switch into write mode.

4.4.6.2 Type “ZRO47=0”.

4.4.6.3 Apply 500.0 lbs in the CCW direction.

4.4.6.4 Type “FRC47=500.0”.

4.4.6.5 Remove the 500.0 lbs and the 24” beam.

4.4.6.6 Check Zero (0.0).

4.4.6.7 Reinstall the 24” beam and double check the 500.0 lb set-point.

4.4.6.8 Repeat steps 4.4.6.1 through 4.4.6.7 if needed.

4.4.6.9 Put the write protect switch in the protect (down) position.

4.4.6.10 Contact engineering to update the 569-T-601 procedure, System 10 Program Listing, “EEM” and “BEE” for channel 47.

4.4.7 Uninstall the 24” beam.

4.4.8 Using the crane lift the stand back up into its upright position.

4.4.9 Uninstall the cal aid adapter.

4.5 Lobed Rotor Eddy Current Speed

4.5.1 If necessary, wrap the motor shaft with black electrical tape.  Place one silver strip on the shaft.

4.5.2 Hold the tachometer, Item 2.4, in photo mode, approximately 6 to 12 inches away from shaft such that the light will strike the silver strips and the detector will pick it up.

4.5.3 On the System 10 type “PAG5” to get to the correct display screen.  Find the channel 063 with the legend “RPM”.  This channel is the one to be monitored for this section.

4.5.4 Set the motor speed to the various RPMs as indicated on the Calibration Checklist.  Record the observed data on the checklist.  Allow at least 5 seconds for the readings to settle.

4.6 Variable Check

4.6.1 Type HIL51 at the keyboard and verify that the response is 5.

4.6.2 Type HIL52 at the keyboard and verify that the response is 5

4.7 Calibration Completion

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

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

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

4.7.4 Contact the cognizant engineer to verify that the program statements in the system 10 are the same as in the 569-T-601 procedure, NGR Torque Stand. 

4.7.5 Sign and date the Calibration Checklist, annotating the next system calibration due date.
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APPENDIX A

NGR TORQUE STAND

SYSTEM 10 CALIBRATION

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________NGR TORQUE STAND SYSTEM 10_____________________________________

MFG:  DAYTRONIC____MODEL: _10K4TDA____I.D. NO.:___ N30.2-294                                    ___

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	OUTGOING

(4)
	OUTGOING

(5)
	
	

	3.1
	All Standards In Cal.
	(  ) CK.
	
	
	
	

	3.2
	30 Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Test Units Removed
	(  ) CK.
	
	
	
	

	3.4
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1
	N16.2-327    MOTOR STATOR PEAK TORQUE HIGH AMPERAGE    N15.2-75

	
	
	Ft-lb
	Ft-lb
	Ft-lb
	
	Ft-lb

	4.1.3
	No Load
	0.0
	
	
	
	-2.0 to 2.0

	
	
	
	CW Load
	CCW Load
	
	

	4.1.5
	Applied Weights
	148.0
	
	
	
	146.0 to 150.0

	-
	(CH. #001)
	200.0
	
	
	
	198.0 to 202.0

	-
	
	248.0
	
	
	
	246.0 250.0

	-
	
	300.0
	
	
	
	298.0 to 302.0

	4.1.7
	No Load
	0.0
	
	
	
	-2.0 to 2.0

	4.2
	N16.2-327    STATOR DRIVE PEAK TORQUE LOW AMPERAGE    N15.2-74

	
	
	Ft-lb
	CW Load
	CCW Load
	
	Ft-lb

	4.2.4
	Applied Weights
	0.0
	
	
	
	-1.0 to 1.0

	-
	(CH. #002)
	50.0
	
	
	
	49.0 to 51.0

	-
	
	75.0
	
	
	
	74.0 to 76.0

	-
	
	100.0
	
	
	
	99.0 to 101.0

	-
	
	0.0
	
	
	
	-1.0 to 1.0

	4.3
	N16.2-342    STATOR DRIVE AVERAGE FREE RUNNING TORQUE    N15.2-73

	
	
	In-lb
	In-lb
	In-lb
	
	In-lb

	
	
	
	CW Load
	CCW Load
	
	

	4.3.4
	Applied Weights
	0.0
	
	
	
	-2.0 to 2.0

	-
	(CH. #003)
	144.0
	
	
	
	142.0 to 146.0

	-
	(CH. #007 – Same)
	192.0
	
	
	
	190.0 to 194.0

	-
	
	240.0
	
	
	
	238.0 to 242.0

	-
	
	300.0
	
	
	
	298.0 to 302.0

	-
	
	0.0
	
	
	
	-2.0 to 2.0

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________NGR TORQUE STAND SYSTEM 10_____________________________________

MFG:  DAYTRONIC____MODEL: _10K4TDA_____I.D. NO.:____N30.2-294___________________  

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	OUTGOING

(4)
	OUTGOING

(5)
	
	

	4.4
	    N16.2-324.2    LOBED ROTOR EDDY CURRENT TORQUE    N16.2-324.1

	
	
	In-lb
	CW Load
	CCW Load
	
	In-lb

	4.4.5
	Applied Weights
	0.0
	
	
	
	-2.0 to 2.0

	-
	N16.2-324.1
	144.0
	
	
	
	142.0 to 146.0

	-
	(CH. #047)
	192.0
	
	
	
	190.0 to 194.0

	-
	
	240.0
	
	
	
	238.0 to 242.0

	-
	
	312.0
	
	
	
	310.0 to 314.0

	-
	
	408.0
	
	
	
	406.0 to 410.0

	-
	
	504.0
	
	
	
	502.0 to 506.0

	-
	
	0.0
	
	
	
	-2.0 to 2.0

	
	
	In-lb
	CW Load
	CCW Load
	
	In-lb

	4.4.5
	Applied Weights
	0.0
	
	
	
	-1.0 to 1.0

	-
	N16.2-324.1
	72.0
	
	
	
	71.0 to 73.0

	-
	(CH. #073)
	96.0
	
	
	
	95.0 to 97.0

	-
	(=50% of CH. #047)
	120.0
	
	
	
	119.0 to 121.0

	-
	
	156.0
	
	
	
	155.0 to 157.0

	-
	
	204.0
	
	
	
	203.0 to 205.0

	-
	
	252.0
	
	
	
	251.0 to 253.0

	-
	
	0.0
	
	
	
	-1.0 to 1.0

	4.4.6.10
	Procedure modified
	(  ) CK.
	
	
	
	

	4.5
	LOBED ROTOR CURRENT MOTOR SPEED

	
	CH #063 
	RPM
	RPM
	
	
	RPM

	4.5.4
	Applied RPM
	45.0
	
	
	
	44.9 to 45.1

	
	N2.11-8
	50.0
	
	
	
	49.9 to 50.1

	
	N16.2-247
	53.0
	
	
	
	52.9 to 53.1

	
	
	55.0
	
	
	
	54.9 to 55.1

	4.6
	VARIABLE CHECK

	4.6.1
	“HIL51”
	5
	(  ) CK.
	
	
	

	4.6.2
	“HIL52”
	5
	(  ) CK.
	
	
	

	4.7
	CALIBRATION COMPLETION

	4.7.1
	Review Data
	(  ) CK.
	
	
	
	

	4.7.2
	List Standards
	(  ) CK.
	
	
	
	

	4.7.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.7.4
	Program Verified
	(  ) CK.
	
	
	
	

	4.7.5
	Sign and Date
	(  ) CK.
	
	
	
	

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