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1. Summary

This " standard calibration procedure (SCP) " has been prepared by the Korea Association of
Standards and Testing Organizations (KASTO) toward a goal of uniformity in the field of
calibration. The contents of this SCP describes procedures related to the calibration of the
push pull gauge and show methods of expressing the calibration results including the
uncertainty in measurement. The terms for describing the procedure are used in the meaning
defined in terminology section.

In appendix, an example of the calibration certificate is presented.

2. Scope of Application

This calibration standard shall be applicable for plug gauge for measuring pulling force
and pushing force.

3. Bibliography
(1) Standard Calibration Procedure for Electric Force Measuring Device(KASTO 97-07-104-
104)

(2) Guideline for Expression of Uncertainty in Measurement(KRISS-98-096-SP)
(3) ISO 17025

4. Period of Calibration

Keep calibration period in case of being requested document by a client, if not, it shall be
recorded of “keeping self-established period”.

5. Definition and Name of Terminology

Definition and name of terminology for calibration of push/pull gauge is as below and its
structure is shown in figure 1.

(1) Deadweight Force Standard Machine

It is an apparatus to generate deadweight by weight of precisely calibrated weight, which mass
IS also precisely calibrated. It is force standard machine used as national standard.
(2) Deadweight Force calibration Machine

It is an apparatus to generate deadweight by weight of precisely calibrated weight, which mass
Is also precisely calibrated. It is force calibrating machine used as national standard.
(3) Electric Force Measuring Device

It generates electric signal correspondent to force and indicates the value on indicator..

Electric force measuring device consists of loadcell, indicator and connected cable and it is

force measuring device used for force measurement.
(4) Uncertainty)

Parameter expressing variance characteristics of the value estimated rationally related to
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measurement resuits.
1) Type A evaluation uncertainty
Method calculating uncertainty by analyzing measurement value statistically.
2) Type B evaluation uncertainty)
Method calculating uncertainty by analyzing measurement value other than statistic method.
3) Combined standard uncertainty),uc
When measurement results are calculated from many kinds of input element, standard
uncertainty for measurement results is combined standard uncertainty. Combined standard
uncertainty is the same as positive square root of weighting variance and empty variance
according to effect of input variation to measurement result.

4) Expanded uncertainty),U
It is defined amount of a certain section near measurement results including most of

distribution consisting of rational estimation of measuring amount.. Expanded uncertainty U
is obtained by multiplying coverage value k to combined standard uncertainty uc.

5) Coverage factor), K
Numerical factor multiplying to combined standard uncertainty to solve expanded uncertainty

(most of lab. applies : k=2, CL : 95.46 %)

6) Relative accuracy error, q
Relative accuracy error is relative error calculated by deviation between indicating weight

of equipment and deadweight generated when calibrating force.

7) Resolution
Quantitative analysis for capacity of indication apparatus to make classify the value of

indicated
(5) Force generated by deadweight for weight in air(F)

F = mg (1-pair/pw)

m: mass of weight(kg)
g: regional acceleration of gravity( m/s? )
o air: density of air( apprx. 1.2 kg/m® )

p w: density of weight ( kg/m?® )

Standard unit of force is Newton(N).
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Figure 1. Structure and Name of Push/Pull Gauge

6. Performance and Calibration Method

5.1 Appearance - Visual Inspection, hand feeling

5.2 Relative accuracy error Indicated range of scale Weight, Force calibrating devcie

5.3 Relative expansion

uncertain Uncertainty of indicated value

7. Required Specification and Minimally Required Performance

Required standard equipment and minimally required performance during calibrating push/pull

gauge are as below.

Standard Equipment | Qty Minimally Required Performance

Class: KS B 5308 weight, above F; class
obtain standard wei quired for calibration
Class : force measuring device above class
(electric force measuring device, dynamometer,

deadweight force standard machine, load frame,

1) Weight or force calibration

o n

2) Stand(supporter) 1 unit Stand to support push/pull gauge
3) Other accessories Sockets, die, tools, etc

- Tl

8. Preparation

(4

Documents
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