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1. SUMMARY

This "Standard calibration procedure (SCP)" has been prepared by the Korea Association of
Standard and Testing Organizations(KASTO) toward a goal of uniformity uniformity in the field of
calibration.

The contents of this SPC describe procedures related to the calibration of Torque Wrench and
show methods of expressing the calibration results including the uncertainty in measurement.

The meanings of terms used for describing the procedure are defined in terminology section. In
appendix, an exampie of the calibration certificate is presented.

2. Scope of Application
This standard will be applied on manual torque wrench (mechanical type, digital type) to tight bolt or
nut with specific torque, or measure tightening torque.

3. Literature book and document

1) KS B 3027(Manual type of torque wrench)

2) Standard calibration procedure of torque wrench(KASTO 99-07-2020-1 35)
3) Guide the measure for uncertainty(KRISS 98-096-SP)

4) 1ISO 17025

4. Period of Calibration
To do according to the written request(The request for certificate) from client. In case there is no
request, then record as “according to internal set up period”.

5. Definition
The words and names in the torque wrench was defined on the basis of KS B3027(manual type
torque wrench), the other words was defined as below.

1) Deadweight torque standard machine
Torque standard use in the national standard, and have a function to occur direct actual torque by

torque arm, which was correctly calibrated the length, and weight, which was correctly calibrated
mass.

2) Deadweight torque calibration machine
Torque calibration instrument used to calibrate torque measuring device, and have a function 1o

occur direct actual torque by torque arm, which was correctly calibrated the length, and weight,
which was correctly calibrated mass.

3) Torque measuring device

Measuring device can display the value of torque equivalent to elastic transformation of elasticbody
by measured with electrical and mechanical method the indicate device, and shall be periodically
calibrated by torque calibration machine and torque wrench calibrator.
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4) Torque wrench

Torque wrench and torque meter are used to tighten bolts & nuts or check tightening torque, and
shall be periodically calibrated by torque measuring device. The strcture and kinds are as below.

(1) Structure and kinds of mechanical torque wrench
Torque wrench is used the spring or elastic transformation of elasticbody, and the kinds of torque
wrenches are as below, and it will be different according to makers. (refer to KS B 3027)

a) Plate type torque wrench
Torque wrench is used the transformation of bearn. If load the torque, attached beam on the head
was transformed, and read torque on the scale plate on the basis of the non transtorm pointer.

b) Dial type torque wrench

Torque wrench is used twisting transformation of the attached elasticbody on the body. If load
torque, circle type elasticbody on the body was twisted, and indicated the value of torque by
indicator with rack and pinion by turning of the connected rod on elasticbody.

c) Preset type torque wrench

Torque wrench is tighten preset torque with preset specific torque by adjust screw, not used In
measure torque. In case tuning the adjust screw, pressured cam by compressing inside of spring. It
torque exceed over specific limit, cam follower will be separated. So, it cannot transmit torque.

d) Snap action type torque wrench
Snap action type torque wrench is same shape with preset type torque wrench, but use after check
torque amount with torque measuring device because there is no scale. It is not use in measure. If

torque exceed over specific limit, it is not transferred torque with toggle and transfer lever instead of
cam

(2) Digital type torque wrench
In general, it is showed the number on the indication region with converting from the sensed strain

to electric signal by strain gauge at sensing region consisted of cylinder or beam type of elasticbody.

5) Ucertainty
In connection with measured, parameters are shown scattering characteristic of reasonably
assumed value.

(1) Type A evaluation of uncertainty
This method is got the uncertainty through statistically analyzed a series of the measured value.

(2) Type B evaluation of uncertainty
This method is got the uncertainty through not statistically analyzed a series of the measured value.
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(3) Combined standard uncertainty, uc

Standard uncertainty of measured result will be found to be set from the several different input data
of measured result. The combined standard uncertainty is equaled square root of weighted
variance and empty variance according to changing of each input amount to influence result of
measurement.

(4) Expanded uncertainty, U

The defined amount for some section surrounding measurement result to be expected the almost
included distribution with reasonable assumed value of measured amount Expanded uncertainty(U)
is multiply combined standard uncertainty(uc) by coverage factor(k).

(5) Coverage factor, k
Multiplied value factor on the combined standard uncertainty in order to find out expanded
uncertainty.(all most measuring standard organization applied k=2, CL:95.46%)

(6) Relative accuracy error, q
Relative accuracy error is relative error calculated from deflection between actual torque and
indicated torque of measuring device which will be calibrated.

(7) Resolution
Quantitative expression for ability of indicator device to classify the indicated torque.

6) Occurred force by of actual load of reference weight in the air(F)
F = mg(1-pair/pw)

m : Mass of weight(kg)
g : Regional gravity acceleration (m/s2)
pair : Density of air (about 1.2kg/m')
pw : Density of weight (kg/m')
Basic unit of force is Newton(N).

7) Occurred torque by actual load of reference weight and torque arm(T)

T = F(N) x A(m)

F : Occurred force by of actual load of reference weight, A : vertical distance with application
direction of force at center point, Basic unit of force is Newton(N).

6. Performance of instrument, which will be calibrated, and calibration device

- By eyes

Deflection between torque wrench
And indicated value of torque
measuring device

2) Relative accuracy error of
torque wrench

i - librati ue wrench
Decided by repeat, resolution and Calibration by torque

relative uncertainty of torque
measuring device

3) Relative expanded
uncertainty of torque wrench
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7. The required instrument list and the minimum required performance
Standard instrument, quantity and the minimum required performance are as foliow when calibrate

Name

torque wrench. B
Quantity ‘ Minimum required performance

L S y— i il —

1. Torque wrench

1 unit Calibrated torque measuring device with

1) Torque wrench calibrator among deadweight torque standard machine and

2) Electric torque measuring device,

Indicator and loading device instrument 10% of relative expanded uncertainty

those deadweight torque calibration machine and within

2. other required device Connecting sockets, Install table, tools

® The required instrument will be appointed according to measuring method. It can be
replaced with above instrument according to kinds of calibration instrument and accuracy of
precision.

8. Preparation

1) Fully understanding whole calibration procedure and prepare the required instrument before
calibration.

2) Move calibrator and calibrating instrument to standard room to heat balance, and keep
temperature of standard room range of (23£2)C or (20+2)C before calibration. In case
calibrating instruments are being in the working area, it have 1o keep calibrating instruments up to
hear balance. If necessary, compensate temperature for calibration result.

3) Check the condition and normal operation of calibrating instrument before calibration. For the
normal operation, check with loading maximum capacity of instrument. If there are some problems,
then repair. -

4) Supply electricity on calibrator and calibrating instrument, which are need power source, before
calibration. Fully enforce electrical stabilization according to standard by maker.

9. Calibration method and the detailed procedure

Type of torque measuring devices shall be installed and used according to guide by makers
because it is different with usage, structure and installation method by each makers. Explain for
handle driving type by electric torque calibration machine.

1) Install to parallel torque wrench and torque measuring device as figure 1, and to load the force
on the basis of effective center line(force center line in hands) as a reference point. Check “zero”
point with scale plate or zero button for dial type and digital type torque wrench before installation.
2) In case using torque measuring device with preset as SPAN or CAL value, check the written
value in certificate of calibration. If not equal each value, then adjust.

3) To stabilize for traceablity of torque wrench with loading maximum capacity more than 3 times
before calibration.

4) Check zero point of torque measuring device(at non loading condition), and dial type torque
wrench and digital torque wrench adjust zero point after finishing .pre-loading procedure.
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