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KES Q-B309

1. Summary
This "Standard calibration procedure (SCF) " has been prepared by the Korea Association of
Standards and Organization(KASTO) toward a goal of uniformity in the field of calibration.
The contents of this SCP describe procedures related to the calibration of Tension Testing
Machine / Compression Testing Machine 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 calibration tension testing machine or
compression testing machine or tension & compression testing machine used for
evaluation of tensile and compression strength of a various kinds of materials.

3. Bibliography

(1) 1ISO 17025, General Requirement for The Competence of Testing and Calibration
Laboratories

(2) “Guide to Expression of Uncertainty in Measurement "(KRISS-98-096-SP)

(3) ISO/FDIS 7500-1(final draft), Tension/ compression testing machine Verification and
calibration of the force-measuring system, 1999.

(4) Amritlal Sawla, Uncertainty of measurement in the verification and calibration of the
force-measuring systems of testing machines, 1999.

(5) Steven D. Phillips, Keith R. Eberhardt and Brian Parry, “ Guidelines for Expressing
the Uncertainty of Measurement Results Containing Uncorrected Bias,”

(6) J. Res. Inst. Stand. Technol. Vol 102, No. 5, 1997.

(7) KS B 5521, Tension Testing Machine, 1992.

(8) KS B 5533, Compression , 1993.

(9) KS B 5528, Load Verification Machine for Material Tester, 1993

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

(1) Tension Testing Machine

It Is an apparatus to add load used for evaluation of characteristics of tensile strength of
materials. It equips with test specimens holder and loading amount(weight) indicator. Each
apparatus shall be in accordance with KS B5521. machine equipped with the function of
compression testing machine shall be in accordance with KS B5521and KS B 5533.


http://avadocuments2026.com/doc/kia-kes-q-b309-1920
http://avadocuments2026.com/doc/kia-kes-q-b309-1920

KES Q-B308

(2) Compression Testing Machine
It is an apparatus to add load used for evaluation of characteristics of compression strength of

materials. It equips with test specimens holder and loading amount(weight) indicator. Each

apparatus shall be in accordance with KS B5533.

(3) 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 used as national standard.

(4) Lever Type Standard Machine
It is an apparatus to generate force by amplifying deadweight with lever by weight of precisely

calibrated weight, which mass is also precisely calibrated. It is used as national standard.

(5) Hydraulic Force Standara Machine
It is an apparatus to generate force by amplifying deadweight, which Is occurred by weight of

precisely calibrated weight, with hydraulic magnification machine. It is used as national

standard.

(6) Build-up Type Force Standard Machine
It is an apparatus to generate force with hydraulic equipment and maintain standard force with

build-up type force standard machine. It is used as national standard.

(7) 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 used for calibrating force measuring device.

(8) Lever Type Force Calibration Machine
It is an apparatus to generate force by amplifying deadweight with lever by weight of

precisely calibrated weight, which mass is also precisely calibrated. It is used for calibrating

force measuring device.

(9) Hydraulic Force Calibration Machine
“Itis an apparatus to generate force by amplifying deadweight, which Is occurred by weight of

precisely calibrated weight, with hydraulic magnification machine. It is used for calibrating

force measuring device.

(10) Build-up Type Force Calibration Machine
It is an apparatus to generate force with hydraulic equipment and maintain standard force with

build-up type force standard machine. It s used for calibrating force measuring device.

(11) Force Calibration Machine/Force Comparator
It consists of high precision force measuring device and loading equipment and used for

calibrating force measuring device by generating load in increasing and decreasing order.

(12) Electric Force Measuring Device
Force measuring device used for calibrating material testing machine or measuring force. It

generates electric signal correspondent to force and indicates the value on indicator..
The kind of electric force measuring device is strain gauge type loadcell/indicator, piezo

sensor/indicator and magnetic loadcell/indicator.
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(13) Mechanical Force Measuring Device
It is measuring device to indicate transformation amount on indicator(micrometer, dial gauge,
etc) and elastic material is transformed according to force. It is used for measuring force or
calibrating material testing machine. The kind of mechanic force measuring machine is
calibration ring, ring and loop type dynamometer, capacity type force measuring machine,
push pull gauge.
(14) Uncertainty
Parameter expressing variance characteristics of the value estimated rationally related to
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 tactor, k _
Numerical factor multiplying to combined standard uncertéinty to solve expanded uncertainty
(most of lab. applies : k=2, CL : 95.46 %)
(15) Relative Accuracy Error, q
Relative accuracy error is relative error calculated by deviation between indicating weight of
tension and compression testing machine and force measuring device when calibrating
tension and compression testing machine and it is calculated by using formula(9.12).
(16) Best Measurement Capability of Force Measuring Device
It is calculated by multiplying coverage factor, 2 to relative combined standard uncertainty
obtained from calibration of force measuring machine, relative uncertainty by temperature
transformation from calibration of tension/compression testing machine, relative uncertainty
by sensitivity drift of force measuring device, after combining by using formula (9.6:
mechanic force measuring device) and (9.7: electric force measuring machine).
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(17) Range
Range satisfying relative accuracy error and relative combining uncertainty of each class at
overall range of calibrated tension/compression testing machine. (refer to table 2 )
(18) Calibration Curve or Calibration Equation
Relative formula of both average output and weight of force measuring device from

calibration.
(19) Rated Load

Value designated as maximum of measuring range.
(20) Resolution

Minimal weight readable from indicator of tension/compression testing machine.

Resolution is determined according to resolution procedure of tension/compression testing
machine. Table 1. Definition and Unit of Symbols
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(21) Symbols and Definitions
Symbols and Definitions used in this calibration procedure is the same as table 1.

6. Performance and Calibration Method
Table 2 shows class of tension/compression testing machine and its relative accuracy error,
relative expansion uncertainty. As shown in table 2, min. of calibration range
tension/compression testing machine(class: 0.5) shall be within 20% of rated load and also
satisfy within * 0.5 of relative accuracy error, £ 0.9% of relative expansion uncertainty at the
same time. otherwise, its class shall be 1 class, not 0.5 class. 1 class, 2™ class, 3° class of
tension/compression testing machine is explained in table 2.
Table 2. Class of Tension/Compression Testing Machine

Relative expansion uncertainty(%)

Min. of calibration range | Relative accuracy error(%) (reliability:95.46 %)
“ r x400 0.5 “
100 =20

* r is resolution. It is determined according to procedure of resolution of tension/compression
testing machine. The performance and calibration method of tension/compression testing
machine is explained in table 3. performance of tension/compression testing
machine(class:0.5) shall be within * 0.5 %( relative accuracy error), within 0.9 %(relative
expansion). In addition, 0.5class of tension/compression testing machine shall be calibrated
with 0.5 class of force measuring device(best measuring capability:0.05%). 1 class, o
class, 3™ class of tension/compression testing machine is explained in table 3.

Table 2. Performance and Calibration Method of Tension/Compression Testing

Machine
C lass of | . .
Perbm ancefm easurng range) Calbration m ethod
tester
weight relative accuracy error:within 7. 5 % com pare 0.5 class forcem easuring
re lative expansion uncerta inty machineWw ithin 0.12% ofbeatm easurmng
adaccuracy by o i
writhn 0.9 % capab iy
weight relative accuracyerror:within 7. 0 % com pare | class forcem easuring
re lative expansion uncerta nty machinelw thin 0.24% ofbeatm easurng
dCCUracy e . .
withn 1.7 % capab iltty
weiht relative accuracyerror: within 2. 0 % com pare 2 class forcem easuring
2 relative expansion unceranty machinew ithin 0.45% ofbeatm easuring
accuracy . .
within 2.4 % capability -
weight relative accuracyerroriwithin 7. 0 % com pare 2 class forcem easuring
3 re lative expansion uncerta nty machineWw ithin 0.45% ofbeatm easurng
accuracy oy .
within 5.0 % | capability

* Best measuring capability of force measuring device is calculated by multiplying coverage
factor k=2 to formula(9.6).
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