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KES Q-B315

1. SUMMARY

This “calibration standard(CS)* has been prepared by the KIA Motors Corporation(KMC) toward a
goal of uniformity in the field of calibration.

The contents of this CS describe procedures related to the calibration of the Vickers hardness
tester 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 example of the calibration certificate is presented.

The meanings of terms used for describing the procedure are defined | in terminology

2. Scope of application
This standard will be applied Vickers hardness tester range of 0.9807 ~ 980.7N of test load.

3. Literature book and document

1) Vickers hardness tester (KS B5525)

2) Vickers hardness test method (KS B0811)

3) Vickers hardness reference sample (KS 85539)

4) Micro hardness tester (KS B5238)

5) Teaching material of precision measure for hardness (Industry promotion 85-006)
6) Guide for measure uncertainty expression (KRISS-98-096-SP)

7) Standard calibration procedure of vikers hardness tester (KASTO 99-30-1040-019)

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 and name

1) Plunger

Plunger is axis to put diamond indenter which will be used on vikers hardness tester.

2) Pre-test .

Pre-test will be done in order to inspecting the operation condition of tester, or adjusting or
preliminary test before actual hardness test.

3) Test force

Test force is total force to press test sample. The kind of test force is expressed in Sheet 1.

4) Nominal value

Nominal value is the estimation standard in measure or test such as test load of hardness tester,
external shape value of indenter, hardness value of hardness reference sample, loading time,
tactors which was consisted hardness tester, and value on scale or design value on related
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measurement meter.

6. Calibrating instrument which will be calibrated and calibration method

_(_Jalibratlclr_m Item

1) Installation condition of tester

2) Motion of loading equipment

3) Up & down operation of plunger
4) Fixing equipment condition of
indenter

5) Error of test force

6) Indenter
(1) Facing angle

(2) Length of QIS

7) Measurement instrument of

pressure mark
(1) Minimum scale

(2) Error of scale

8) Accuracy

9) Repeat

Performance (Measure range)
Horizontally put down on place

where is no vibration.

There are no friction, noise, impact
and vibration during removed test
force after applied test force during
fixed time in all process.

To smoothly operate without

friction and noise

No clearance between diamond
indenter and plunger with correctly
inserted.

Within +1.0% of nominal force

136 £ 0.5

0.005~0.002mrm(refer to sheet3)

Can be measured up to 0.5% of

pressure mark length

Accuracy : +1.0% of measured
length of diagonal

+2% -~ 210% of nominal

hardness (refer to Sheet 6)

0.028:0.06d‘(a_is average length
diagonal of mark pressure) (refer
to sheet 5)
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Calibration method

Inspection by eyes or adjust of
horizontality screw
Check something wrong or not
during repeat pre-test 3~4 times
without test sample.

Check something wrong or not |

during repeat pre-test 3~4 times
without test sample

No clearance when strongly push
side face of indenter at all direction
after insert indenter. (not apply at
9.8N of test force)

Measure with force measurement
meter.

Measure with shape measurement
meter
Measure with shape measurement

meter

Comparison measure with
standard scale ruler

Comparison measure with

standard scale ruler

Comparison measure using the
reference sample of hardness
equivalent the described
measuring range in ltem 9. 6).
Comparison measure using the
reference sample of hardness

equivalent the described
measuring range in ltem 9. 6).

Documents
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7. List of the required equipment and the required minimum performance

n_“# Ey—

Standard equipment Quantity Required minimum performance \

1) Force measurement meter | 1 unit 1% class ( basis on the ISO 736)

(force proving ring or load shell or Electric balance & load shell : 0.2% of accuracy
electric balance) Measure capacity : 1~1.3 times of nominal test force
2) Stage micrometer each 1 unit | 1) Range of measure : within 0 ~ 0.2mm

Accuracy . £0.2 Mm
2) Range of measure : within 0 ~ 0.6mm
Accuracy : 0.2%

3) Tool microscope 1 untt Accuracy of length measure : over +0.1 4m
Accuracy of angle measure . over +0.036"

4) Reference sample of hardness 1 set It shall be met specification KS B5539 (vikers hardness
reference sample) within hardness range in ltem 9. 6)

5) Stopwatch 1 Unit Can be measure up to 1/100 seconds(not required to
calibrate)

6) Vikers hardness tester 1 Unit it shall be met this calibration procedure and provision of

collective calibration and item 5.

Note 1) 1), 2), 3), 4) 5) and 6) in the above are required equipment for “collective calibration” of
vikers hardness tester.

Note 2) 4), 5) and 6) in the above is required equipment “indirect calibration” of vikers hardness
tester. _

Note 3) Stage micrometer in the above can be replaced the reference sample with same
performance as “vikers standard pressure mark”.

8. Preparation

1) Check the installation situation tester, which will be calibrate, with horizontality at no vibration
place. If it is necessary, adjust. |
2) Check operation condition for each region of tester according to specification provided by maker

and control function during repeat pre-test. Especially, check vertically attached plunger against
anvil of test sample, and smoothly operation condition of procedure such as load of force, keep,

and removing without effect on measure of hardness.

3) Carefully check transformation or groove on the surface of anvil

4) Check damage or transformation on diamond indenter.

5) In case it is necessary the electric warming up according to calibration equipment and target
calibration equipment, fully do warming-up.

6) Check whether or not groove on the backside and using face of reference sample of hardness,
and enough space to measure. And, remove dust and oil by alcohol and soft cleaning paper.

7) Check the possibility to change the load during keep load in the structure of loading equipment
as oil pressure type tester. If necessary, adjust according to guidance provided by maker. And,
adjust pressure mark to always locate at center of lens.
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