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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 in the field of calibration.
The contents of this SCP describes procedures related to the calibration of the Indicating Dial Type
Elastic Sensing Pressure Gage and shows 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 standard will applied calibration on dial type indicating pressure gauge and vacuum gauge
using elasticity factor such as Bourdon tube, bellows, diaphragm.

3. Literature book and document

| iterature book and document of this standard was quoted as below.

1) P. L. M. Heydemann and B. E. Welch, Experimental Thermodynamics, Vol.2, ch3, Butterworth,
London, 1975.

2) American National Standard, ANSI B40.1, 1991 ed.

3) OIML, "International recommendation R109°, 1993 ed.

4) IS0, "Guide to the expression of uncertainty in mesurement®, 1992 ed.

5). Korea Association of Standards and Testing Organizations “Instrument for measurement of
uncertainty *, KRISS-99-070-SP

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 following words defined on the basis of “International Vocabulary of Basic and General Term in
Metrology, VIM-1984 edition” and “Vocabulary of Legal Meteorology, VML-1978 edition”.

1) Measured : The specific amount to be measure object. It is required description for amount such
as time, temperature, pressure and others to clearly express the amount of measurement.

2) Result of measurement : Measured value of measured amount by measurement. In case given
the result of measurement, that value shall be cleared to be related with below items.

- Indication

- Uncorrected result

- Corrected result

-  Whether average value or not

3) Indication : The indicated value by measurement equipment
4) Uncorrected result : Result of measurement before calibration for systematic error
5) Corrected result : Result of measurement after calibration for systematic error

6) Error of measurement : The value deducted truth value from result of measurement. In fact,
the agreed true vale is used instead of the true value because true value cannot find out. If it Is
required to classify between error and relative error, error means absolute error of measurement
from time to time. It have to classify absolute error of measurement and absolute value of
measurement to mean volume of error.
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6) Relative error : The vaiue divided true value of measurement into error of measurement. In
general, relative error will be expressed percentage(7%).

7) Hysteresis error : The difference between the measured value under pressing and the
measured value under depressing from same pressure.

8) Span : The difference of measurement range between both end of side at a uniform interval of

9) Correction : The value was added algebra before calibration of result of measurement to
calibrate for systematic error.

10) Variance : the amount expressed scattered degree for distribution of random variable(X) from
main average(u) The formula is as below a2 = V(X) = E{[X-u°]}.

11) Standard deviation : Square root for positive of variance (o= V(X))

12) Confidence level; confidence coefficient : The value of random variable(1-a) related with
confidence section or statistical inclusion section

13) Degree of freedom : The optional number of value to be settled in specific system for number
of measured value

14) Uncertainty: For the result of measurement, The parameter is expressed characteristic of
variance for reasonable assumed value for measured amount. In general, uncertainty of
measurement is consist of several kind of factors, mainly there are 2 groups. The first group is
expressed the deflection of test standard to be set from statistical deflection of measured result.
And the second group, although it can be expressed standard deflection, will be set basis on the

experience or other information.

15) Type A evaluation of uncertainty : Method to find out uncertainty through statistical analyzed
for observation value.

16) Type B evaluation of uncertainty) : Method to find out uncertainty other procedure not same as
type A.

17) Combined standard uncertainty : 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.

18) Expanded uncertainty : The defined amount for some section surrounding measurement result
to be expected the almost included distribution with reasonable assumed value of measured

amount.

19) Coverage factor : Multiplied value factor on the combined standard uncertainty in order to find
out expanded uncertainty. In general, value of factor (k) will be existed between 2 and 3.

6. Calibration conients
To measure the indicator value of pressure gage and look the calibration formula of standard
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pressure and the indicator value when loading standard pressure at pressure gage.

1) Measurement item : measure standard pressure and indicator value of pressure gage which will
be calibrate

2) Content of measurement: Measure indicator value of pressure gage which will be calibrate and
set up calibration formula when changing standard pressure by unformed interval.

3) Measuring method : Refer to calibration process in appendix

7. Preparation

1) Calibration system

a) Calibration system shall be bore 125% of maximum measure pressure of straightening machine
which will be calibrated. It is not desirable to use together with oil pressure system and air pressure
system. Unavoidably, if it is required to use together with oil & air pressure system, then oil-gas
separator shall be used. At this time, error of separator shall not be exceed 10% of maximum error.

b) Calibration system of digital vacuum meter was connected as figure 1, capacity of vacuum pump
shall be drop pressure up to 10”° mmHg in the pipe.

c) It have to prevent permeation of air into system when calibrate pressure gage for oil. If there are

air bubbles in the system, it will be caused big error and effected safety such as explosion and
others.

Vent

LR
@U
e
Nitrogen Gas

Vacuum Pump Vacuum Pump

Figure 1. Calibration system of digital pressure gage

2) Calibration points : Calibration will be done to divide same interval for the measuring range of
digital pressure gage which will be calibrate by eyes. It is good numerous calibration points in order
to reduce type A uncertainty, and minimum calibration point is 10 points. The minimum calibration
point according to grade of dissolving power is as below, and grade of dissolving power is
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calculated with below formula..

Interval of min. scale
All span

Grade of Dissolving power = — X 100(%)

a) Under 1% of grade of dissolving power : divide 10% of interval for all span
b) Over 1% of grade of dissolving power : divide 20% of interval for all span

8. The detailed list of the required equipment

1) Pressure standard instrument: In principle, weight type pressure gage or liquid post pressure
gage as a standard instrument will be used, and standard instrument have accurate more 4 times
higher other instrument which will be calibrate. But, it will be used other instrument instead of
above instrument on the basis of type and accuracy of other straightening machine.

2) Pressure regulator: It is required pressure regulator to control oil-gas pressure in detail when
calibrate the pressure gage

3) Vacuum pump: It is required vacuum pump to ventilate up to 10" Pa (about 10°mmHG) for
calibration system when calibrate digital pressure gage.

4) Thermometer: The performance of thermometer can be measure up 10 0.1 C.

9. Calibration method

1) To close the valve after slowly increasing pressure of other straightening machine up to
maximum measure pressure, and keep during 5 minutes. At this time, to check leakage of
pressure from calibration system by eyes. And slowly open the valve to return starting point. If

possible, it is needed to repeat the above procedure 2 ~ 3 times. This process is reduced
hysteresis error

2) To adjust “zero’ after pressure return to starting point. To record the value and specify on the
certificate when pressure gage cannot adjust “zero”.

3) To do calibrate along the settled calibration points and measure with increasing pressure, and
measure with decreasing pressure after reached up to maximum pressure. 1o be careful of
excessively stray from the measuring points when decreasing the pressure.

4) Read the scale after lightly beat the measurement instrument when measure. This action can be
reduced the friction error. All most friction error was caused from indicator was not strongly
attached or no good condition of gears.

4) Record the changing of temperature at every measurement. In case change of temperature is

less than 1°C in standard room, it will be all right correction for temperature to use average value
from measured temperature at beginning and the last.
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