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• Overview

– Current Capabilities

• Calibration Process for Cell / Transducer

– New Demands

– Current Process

– New Capabilities

Torque Calibrations



Reference Standards



• Current System (mfg. AKO)

– Current Uncertainty Provided For Torque Devices

• +/- 0.4 % of indicated value 

Torque Calibrations



• Calibration Process (CW & CCW)

– First calibration check point at 10% of range

– Increment increased in 10% steps to 100% capacity

– Readings must be within 0.1% of indicated value

– Current system only allows only a single 
calibration point adjustment (@ 100% capacity)

• Linearity accuracy of transducer significant as there 
is no correction for non-linear errors 

Torque Cell / Transducer Calibrations



Asset Number
Torque Cell Maximum 

Capacity
Torque Cell Resolution

Minimum  Calibration Point 
Permitted

SNL-1053 320 oz-in / 20 lb-in 0.04 oz-in / 0.0025 lb-in 16 oz-in / 1 lb-in

SNL-1000 100 lb-in / 1600 oz-in 0.01 lb-in / 0.10 oz-in 4 lb-in / 64 oz-in

SNL-1351 600 lb-in / 50 lb-ft 0.05 lb-in / 0.005 lb-ft 20 lb-in / 1.6 lb-ft

SNL-1002 1,000 lb-ft / 12,000 lb-in 0.1 lb-ft / 1.0 lb-in 40 lb-ft / 480 lb-in

Note - If a calibration point is required that is below the minimum calibration point permitted value, the metrologist 
must consult with the project lead to determine an acceptable method

[1] Value listed is derived by multiplying the torque cell resolution by 400.  The multiplier value of 400 is 
referenced from ASTM E 2428-08 “Standard Practice for Calibration of Torque-Measuring Instruments for 
Verifying the Torque Indication of Torque Testing Machines”, Section 8.5.2.2.  This process was provided and 
approved by Project Lead of Primary Physical Standards.   

Torque Cell / Transducer Capabilities 



Determination of Minimum Calibration Point

8.5.2.2 Class A—For instruments used to verify torque
testing machines in accordance with Practice E 2624, the uncertainty of 
the instrument must not exceed 0.25 % of the torque. The lower torque 
limit of the instrument is 400 times the uncertainty, in torque units, 
obtained from the calibration data.

Value listed is derived by multiplying the torque cell resolution by 
400.  The multiplier value of 400 is referenced from ASTM E 2428-
08 “Standard Practice for Calibration of Torque-Measuring 
Instruments for Verifying the Torque Indication of Torque Testing 
Machines”, Section 8.5.2.2.  This process was provided and 
approved by Project Lead of Primary Physical Standards. 



Torque Cell / Transducer Calibration



Torque Cell / Transducer Calibration

• Calibration Process

– Transducer mounted for calibration



• Moment arm and weights
– Depending on the capacity of the transducer, moment 

arms of 5 inch, 10 inch and 24 inch are used

Torque Cell / Transducer Calibrations



• Overlap of ranges requires multiple cells / 
transducers for some torque M&TE

Torque Cell / Transducer Limitations 

Asset Number Torque Cell Maximum Capacity Minimum  Calibration Point Permitted

SNL-1053 320 oz-in / 20 lb-in 16 oz-in / 1 lb-in

SNL-1000 100 lb-in / 1600 oz-in 4 lb-in / 64 oz-in

SNL-1351 600 lb-in / 50 lb-ft 20 lb-in / 1.6 lb-ft

SNL-1002 1,000 lb-ft / 12,000 lb-in 40 lb-ft / 480 lb-in



• Increasing demand for torque calibrations below 
current capability of 16 oz-in / 1 lb-in

• Torque Watches and Preset Drivers

New Demands



• Past practice for low torque calibrations 
developed due to uncertainty issues when using 
cell / transducer at less than 10% of range

– Mount transducer in calibration position and test 
two points 

– One test point above and one below UUT

– Fixturing of UUT issues
– Proper orientation

– Manual application of force

– Time consuming 

– Alternative method

• Preload cell / transducer into it’s calibrated range

Current Process For Low Torque Calibration 



• Preloaded Transducer

– Incremental weight(s) added

Low Torque Calibrations



• Both methods present issues

– Uncertainty

– Side loading of transducer

– Orientation and testing of UUT

• Acquired new system

– AKO

– Non-linear error correction capability

– Approximately $11K

• Transducer, stand and all mounting accessories

Low Torque Calibrations



• Transducer with stand

Low Torque Calibrations



• Orientation and rotation of UUT

Low Torque Calibrations



• Various Mounting Adaptor Plates 

– Most common shapes should be covered

Low Torque Calibrations



• Calibration of system

– Use standard moment arm (5 inch) and weights

• Dedicated weights to be purchased

– Five point non-linear calibration / adjustment

• Programmable readout 

• Ten point test (5 additional test points)

– System was ordered with calibration range of:  

• 0 – 20 oz-in

• Allows slight overlap (4 oz-in) with current cell / 
transducer

– New system will allow calibrations from 1 oz-in to 
20 oz-in

• Per pending approval by PSL LM&F Lead  

Low Torque Calibrations



Questions?


