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* Overview

— Current Capabilities
e Calibration Process for Cell / Transducer

— New Demands
— Current Process
— New Capabilities
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Reference Standards

Designation: E 2428 - 08

Standard Practice for

Calibration of Torque-Measuring Instruments for Verifying
the Torgue Indication of Torgue Testing Machines'

Thia standand is issued ander the fined devignation 1 2428; the namiber immedisiely following the designalion indicalas the year of
ariginal adaption ur, in the case of myision, the year of st revision. A mumber in parentheses indicales the year of fst renpproval. A
superscript epsilon () indicates my eiorial change since the kst revision or eapproval,

1. Scope

L1 This practice is o specify procedure for the calibration
of elastic orgue-measoring instruments,

Nemi |—Venfication by deadweight and a lever arm is an accepiable
method of verifying the forque indication of a lomue testing machine.
Tolerances for weights used are abulated in Practice E 2624: methods for
calibration of the weights are given in NIST Technical Note 577, Methods
of Calibeating Weights for Piston Gages.

1.2 The values stated in either S units or inch-pound units
are {0 be regarded separately as standard. The values stated in
each sysiem may not be exact eguivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in non-conformance
with the standard.

3 This practice is intended for the calibration of static or
i, tatic orque measuring instruments. The practice is not
applicable for high speed torque calibrations or measurements.

1.4 This standard does not purport lo address all of the
safely concerns, i any, associgled with is wse. It is the
respensibility of the wier of this siandard fo establish uppro-
prigie xafery and health practices and determine the applica-
bility of regulatery lmitations prior lo use.

2. Referenced Documents

2.1 ASTM Standards:

E 20 Practice for Using Significant Digits in Test Data to
[k ina Confy with Cath

E 2624 Practice for Torgoe Calibration of Testing Machines
and Devices

2.2 American National Staadard:

* This graciioe s under the jurisdiciion of ASTM Commilies 28 on Mechanical
Testing and is the divect responsibility of Seboommities 12801 on Calibrtion of
Meachanical Testing Machines and Apparstus.

Current edition approve Feb. 15, 2008, Publisher March 2008,

* Available from National Instilsie of Staadards and Techaology (NIST), 100
Thureas D, Siop 1070, Gaithershung, MID 208091070, hisp-liwsrw.nisLpo.

 Fir refrenced ASTM standanis, visit the ASTM website, wym 2stm.org, or
contact ASTM Cimtomer Service at service@asimorg. For Amnunl Book of ASTM
Stunudans vobume infrmtice, refer o tbe standand’s Documes: Summary page oo
e ASTM websile.

B46.1 Sarface Texture®
ELASTIC TORQUE-MEASURING INSTRUMENTS

A, Terminology

3.1 Definitions.

1.1 plastic lorgue-measuring device—a device or system
consisting of an elastic member combined with a device for
indicating the measurcd values (or a guanlity proporfional 1©
the measured valee) of deformation of the member under an
applied torgue

3.1.2 primary forgue stondards—a desdweight force ap-
pliad through a lever arm or wheel, with a calibrated leagth or
radius of a known uncertainty, that is traceable 1o national
standards.

313 secondary torgie standard—an instrument or macha-
niism, that has been calibrated by a comparison with a primary
torgue standard(sh.

314 torgue—a vector product of force and length, ex-
pressed in terms of N-m, [bi-in., etc

3.2 Definitions of Terms Specific fo This Standand:

320 calibration eguati 8 h jcal i he-
tween ootput of the anit under test and the applied standard
torgue, sometimes referred (o as the calibration curve,

3.2.2 continuous-reading device—a class of instruments
whose characteristics permit interpolation of torque values
between calibrated forque values.

3.2.2.1 Discussion—Such instruments usoally have torgoe-
to-deflection relationships that can be fitted o polynomial
equations. Departures from the fitted curve are reflected in the
uncertainty (see 8.4)

323 deflection—the difference between the readings of an
instrument under applied torgue and the reading with no
applied torgue. The definition of deflection applies to output
readings in electrical units as well #s readings in units of
torgue,

* Awuilable from American National Steadards Istiaie (ANSIL 25'W. 430l Sc,
ik Floor, New York, NY 10036, hitpoifuww.ami og.
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Guidelines on the Calibration of
Static Torque Measuring Devices
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Torque Calibrations

* Current System (mfg. AKO)

— Current Uncertainty Provided For Torque Devices
* +/- 0.4 % of indicated value
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Torque Cell / Transducer 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
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Torque Cell / Transducer Capabilities

Asset Number Torqu%(;::é\:lt?/ximum Torque Cell Resolution Minimumpgre:rlliilt)tr:;ion Point
SNL-1053 320 oz-in / 20 Ib-in 0.04 oz-in / 0.0025 Ib-in 16 oz-in/ 1 Ib-in
SNL-1000 100 Ib-in / 1600 oz-in 0.01 Ib-in / 0.10 oz-in 4 Ib-in / 64 oz-in
SNL-1351 600 Ib-in / 50 Ib-ft 0.05 Ib-in / 0.005 Ib-ft 20 Ib-in / 1.6 Ib-ft
SNL-1002 1,000 Ib-ft/ 12,000 Ib-in 0.1 Ib-ft/ 1.0 Ib-in 40 Ib-ft / 480 Ib-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

[M'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. !
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Determination of Minimum Calibration Point

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.

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 1s 400 times the uncertainty, in torque units,
obtained from the calibration data.
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Torque Cell / Transducer Calibration

Top101 TORGUE
TRASOUCER (REF)

: i
/ LLE PLATE (EF)
TSDIE-
& |§; [ OLBATDN
N i 4T, LON
[0 L EFECTIE LENGAT o3

CABLE SUPPOR!
(2) REQD
e S, RN
190 100536212 FS&:J REBUSHING g¢ 1 crfiomiE S ' OABLE ASY
TS0 1005-6 Fﬂﬂ?sggéwﬂéim:gég;g Tq“j
ALL SQUARE TOSC - A 1502085 WEIGHTS
RS 50t (REF)
TS0 40058
WEIGHT PAN ASSY.

TR
PAN

Typical Torque Calibration Setup @ Sk

Laboratories



_
i Torque Cell / Transducer Calibration

« Calibration Process
— Transducer mounted for calibration
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Torque Cell / Transducer Calibrations

 Moment arm and weights

— Depending on the capacity of the transducer, moment
arms of 5 inch, 10 inch and 24 inch are used
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Torque Cell / Transducer Limitations

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

Asset Number

Torque Cell Maximum Capacity

Minimum Calibration Point Permitted

SNL-1053

320 oz-in / 20 Ib-in 16 oz-in/ 1 Ib-in
SNL-1000 100 Ib-in / 1600 oz-in 4 Ib-in / 64 oz-in
SNL-1351 600 Ib-in / 50 Ib-ft 20 Ib-in / 1.6 Ib-ft
SNL-1002 1,000 Ib-ft/ 12,000 Ib-in

40 Ib-ft / 480 Ib-in
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* Increasing demand for torque calibrations below
current capability of 16 oz-in/ 1 Ib-in

* Torque Watches and Preset Drivers

New Demands
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Current Process For Low Torque Calibration

» 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
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* Preloaded Transducer
— Incremental weight(s) added

Low Torque Calibrations
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 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
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Low Torque Calibrations

 Transducer with stand
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Low Torque Calibrations

. Orlentatlon and rotation of UUT
e baded .
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- Various Mounting Adaptor Plates
— Most common shapes should be covered

Low Torque Calibrations

& TS0 1016-30-10
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« 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:

Low Torque Calibrations

* 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
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Questions?
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