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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate torque systems.

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

	Torque
	Range: See Requirement Sheet.

Accuracy: See Requirement Sheet
	The UUT, Unit Under Test is compared to standard weights


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 Weights
	Range: .1 to 30 Lbs

Accuracy: Class F
	Troemner 

S.S. Wt. Set

	2.2
	Torque Arm – 5”
	Accuracy: +/- 0.005”
	MMC

	2.3
	Signal Conditioner/Display
	N/A
	CDI Suretest

	2.4
	4 – 50 In.-Lbs. Torque Transducer
	Accuracy: +/- .25% RDG
	CDI Suretest

	2.5
	30-400 In.-Lbs. Torque Transducer
	Accuracy: +/- .25% RDG
	CDI Suretest

	2.6
	20 – 250 Ft.-Lbs. Torque Transducer
	Accuracy: +/- .25% RDG
	CDI Suretest

	2.7
	60 – 600 Ft.-Lbs. Torque Transducer
	Accuracy: +/- .25% RDG
	CDI Suretest

	2.8
	Cal Aids
	N/A
	N/A


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 torque system and if necessary the signal conditioner/display and allow them to warm up for a minimum of 30 minutes.

3.3 Visually inspect the torque systems 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 Dead Weight Calibration

4.1.1 Mount the torque system transducer to a workstation either by clamping the unit down or applying a weight. 

4.1.2 For a positive or clockwise calibration, connect the appropriate arm, Item 2.2, to the transducer.

4.1.3 Apply hand loads to approximate full scale point several times in the same direction as the calibration is to be performed to eliminate mechanical hysteresis.

4.1.4 Apply weights, Item 2.1, as documented in Appendix A, setting weights gently so as to minimize bounce, and record display readings as seen on the torque system at each step.

4.1.5 Remove all the weights in an even manner.

4.1.6 Check that the torque system displays a zero reading when weights are removed. If not, repeat steps 4.1.2 through 4.1.6.

4.1.7 For a negative or counterclockwise calibration, repeat steps 4.1.2 through 4.1.6.

4.2 CDI Suretest Calibration

4.2.1 Install proper transducer, Items 2.4 through 2.7, by lining up the red mark with the “TORQUE” label on the loader.

4.2.2 Press Setup (F3) then Select Unit to select the desired engineering unit of measure of the torque system, on the display.

4.2.3 Press Setup Select Mode to select PEAK HOLD mode.

4.2.4 Attach the torque system to the appropriate CDI Suretest transducer.

4.2.5 Apply each torque, by using a Cal Aid, to the torque system as is indicated by the calibration checklist. Record the values measured and verify that the measurements are within tolerance.

4.3 Calibration Completion

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

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

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

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

APPENDIX A

TORQUE SYSTEM 

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TORQUE SYSTEM                       _______________________________________

MFG:  __Daytronic/Lebow__MODEL: __N/A/1102-500_______I.D. NO.:____N16.2-63/N15.2-76____

	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 
	DEAD WEIGHT CALIBRATION

	4.1.4
	Apply Weights
	In. Oz.
	In. Oz.
	In. Oz.
	
	In. Oz.

	-
	CW direction
	0.0
	
	
	
	-1.0 to 1.0

	-
	
	120.0
	
	
	
	119.0 to 121.0

	-
	
	200.0
	
	
	
	199.0 to 201.0

	-
	
	280.0
	
	
	
	279.0 to 281.0

	-
	
	360.0
	
	
	
	359.0 to 361.0

	-
	
	400.0
	
	
	
	399.0 to 401.0

	4.1.6
	Zero Check
	(  ) CK.
	
	
	
	

	4.1.7
	CCW direction
	0.0
	
	
	
	-1.0 to 1.0

	-
	
	-120.0
	
	
	
	-121.0 to –119.0

	-
	
	-200.0
	
	
	
	-201.0 to –199.0

	-
	
	-280.0
	
	
	
	-281.0 to –279.0

	-
	
	-360.0
	
	
	
	-361.0 to –359.0

	-
	
	-400.0
	
	
	
	-401.0 to –399.0

	4.3
	CALIBRATION COMPLETION

	4.3.1
	Review Data
	(  ) CK.
	
	
	
	

	4.3.2
	List Standards
	(  ) CK.
	
	
	
	

	4.3.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.3.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TORQUE SYSTEM                       _______________________________________

MFG:  __Daytronics/GSE     __MODEL: __ 3270/2075-C_______I.D. NO.:____N16.2-64/N16.2-63.1_

	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 
	DEAD WEIGHT CALIBRATION

	4.1.4
	Apply Weights
	Ft. Lb.
	Ft. Lb.
	Ft. Lb.
	
	Ft. Lb.

	-
	CW direction
	0.0
	
	
	
	-1.5 to 1.5

	-
	
	8.0
	
	
	
	6.5 to 9.5

	-
	
	48.0
	
	
	
	46.5 to 49.5

	-
	
	100.0
	
	
	
	98.5 to 101.5

	-
	
	148.0
	
	
	
	146.5 to 149.5

	-
	
	200.0
	
	
	
	198.5 to 201.5

	-
	
	248.0
	
	
	
	246.5 to 249.5

	-
	
	300.0
	
	
	
	298.5 to 301.5

	4.1.6
	Zero Check
	(  ) CK.
	
	
	
	

	4.1.7
	CCW direction
	0.0
	
	
	
	-1.5 to 1.5

	-
	
	-8.0
	
	
	
	-9.5 to –6.5

	-
	
	-48.0
	
	
	
	-49.5 to –46.5

	-
	
	-100.0
	
	
	
	-101.5 to –98.5

	-
	
	-148.0
	
	
	
	-149.5 to –146.5

	-
	
	-200.0
	
	
	
	-201.5 to –198.5

	-
	
	-248.0
	
	
	
	-249.5 to –246.5

	-
	
	-300.0
	
	
	
	-301.5 to –298.5

	4.3
	CALIBRATION COMPLETION

	4.3.1
	Review Data
	(  ) CK.
	
	
	
	

	4.3.2
	List Standards
	(  ) CK.
	
	
	
	

	4.3.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.3.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TORQUE SYSTEM                       _______________________________________

MFG:  __Daytronics/Lebow __MODEL: __3270/N/A _______I.D. NO.:____N16.2-157/N15.2-34____

	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 
	DEAD WEIGHT CALIBRATION

	4.1.4
	Apply Weights
	In. Oz.
	In. Oz.
	In. Oz.
	
	In. Oz.

	-
	CW direction
	0.0
	
	
	
	-1.5 to 1.5

	-
	
	10.0
	
	
	
	8.5 to 11.5

	-
	
	20.0
	
	
	
	18.5 to 21.5

	-
	
	30.0
	
	
	
	28.5 to 31.5

	-
	
	50.0
	
	
	
	48.5 to 51.5

	-
	
	75.0
	
	
	
	73.5 to 76.5

	-
	
	100.0
	
	
	
	98.5 to 101.5

	4.1.6
	Zero Check
	(  ) CK.
	
	
	
	

	4.1.7
	CCW direction
	0.0
	
	
	
	-1.5 to 1.5

	-
	
	-10.0
	
	
	
	-11.5 to –8.5

	-
	
	-20.0
	
	
	
	-21.5 to –18.5

	-
	
	-30.0
	
	
	
	-31.5 to –28.5

	-
	
	-50.0
	
	
	
	-51.5 to –48.5

	-
	
	-75.0
	
	
	
	-76.5 to –73.5

	-
	
	-100.0
	
	
	
	-101.5 to –98.5

	4.3
	CALIBRATION COMPLETION

	4.3.1
	Review Data
	(  ) CK.
	
	
	
	

	4.3.2
	List Standards
	(  ) CK.
	
	
	
	

	4.3.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.3.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TORQUE SYSTEM                       _______________________________________

MFG:  __Snap-On     __MODEL: __TQJE1000     _______I.D. NO.:____N15.2-63/-63.1/-63.2    ____

	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.
	
	
	
	

	4.2 
	CDI SURETEST CALIBRATION

	4.2.6
	Apply Torques
	In. Lb.
	In. Lb.
	In. Lb.
	
	In. Lb.

	-
	CW direction
	20.0
	
	
	
	16.0 to 24.0

	-
	N15.2-63.1
	40.0
	
	
	
	36.0 to 44.0

	-
	
	80.0
	
	
	
	76.0 to 84.0

	-
	
	120.0
	
	
	
	116.0 to 124.0

	-
	
	160.0
	
	
	
	156.0 to 164.0

	-
	
	200.0
	
	
	
	196.0 to 204.0

	-
	CCW direction
	-20.0
	
	
	
	-24.0 to –16.0

	-
	
	-40.0
	
	
	
	-44.0 to –36.0

	-
	
	-80.0
	
	
	
	-84.0 to –76.0

	-
	
	-120.0
	
	
	
	-124.0 to –116.0

	-
	
	-160.0
	
	
	
	-164.0 to –156.0

	-
	
	-200.0
	
	
	
	-204.0 to –196.0

	4.2.6
	Apply Torques
	Ft. Lb.
	Ft. Lb.
	Ft. Lb.
	
	Ft. Lb.

	-
	CW direction
	10.0
	
	
	
	7.0 to 13.0

	-
	N15.2-63.2
	20.0
	
	
	
	17.0 to 23.0

	-
	
	40.0
	
	
	
	37.0 to 43.0

	-
	
	60.0
	
	
	
	57.0 to 63.0

	-
	
	80.0
	
	
	
	77.0 to 83.0

	-
	
	100.0
	
	
	
	97.0 to 103.0

	-
	CCW direction
	-10.0
	
	
	
	-13.0 to –7.0

	-
	
	-20.0
	
	
	
	-23.0 to –17.0

	-
	
	-40.0
	
	
	
	-43.0 to –37.0

	-
	
	-60.0
	
	
	
	-63.0 to –57.0

	-
	
	-80.0
	
	
	
	-83.0 to –77.0

	-
	
	-100.0
	
	
	
	-103.0 to –97.0

	4.3
	CALIBRATION COMPLETION

	4.3.1
	Review Data
	(  ) CK.
	
	
	
	

	4.3.2
	List Standards
	(  ) CK.
	
	
	
	

	4.3.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.3.4
	Sign and Date
	(  ) CK.
	
	
	
	

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

	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________TORQUE SYSTEM                       _______________________________________

MFG:  __Omega/Lebow __MODEL: __DP41E/1102-200 _______I.D. NO.:____N16.2-400/-400.1___

	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 
	DEAD WEIGHT CALIBRATION

	4.1.4
	Apply Weights
	In. Oz.
	In. Oz.
	In. Oz.
	
	In. Oz.

	-
	CW direction
	0.0
	
	
	
	-2.0 to 2.0

	-
	
	40.0
	
	
	
	38.0 to 42.0

	-
	
	80.0
	
	
	
	78.0 to 82.0

	-
	
	160.0
	
	
	
	158.0 to 162.0

	-
	
	200.0
	
	
	
	198.0 to 202.0

	4.1.6
	Zero Check
	(  ) CK.
	
	
	
	

	4.1.7
	CCW direction
	0.0
	
	
	
	-2.0 to 2.0

	-
	
	-40.0
	
	
	
	-42.0 to –38.0

	-
	
	-80.0
	
	
	
	-82.0 to –78.0

	-
	
	-160.0
	
	
	
	-162.0 to –158.0

	-
	
	-200.0
	
	
	
	-202.0 to –198.0

	4.3
	CALIBRATION COMPLETION

	4.3.1
	Review Data
	(  ) CK.
	
	
	
	

	4.3.2
	List Standards
	(  ) CK.
	
	
	
	

	4.3.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.3.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	
	
	




















