Calibration Standard of

Rockwell Hardness Tester

Contents

1. Summary

2. Scope of Application

3. Literature books and documents

4. Period of Calibration

5. Definition

6. Calibrating instrument which will be
calibrated and calibration method

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

8. Preparation -

9. Calibration method and the detailed
calibration procedure

10. Treatment of calibration data

11. Making out method of the certificate
of calibration

Appendix

KES Q-B313

(EST) 2000-11-28


http://www.avadocuments.com/doc/kia-kes-q-b313-1920
http://www.avadocuments.com/doc/kia-kes-q-b313-1920

KES Q-B313

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 Rockwell 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 appliedon A, B, C,D, E, F, G, H, K, Nand T of Rockwell hardness as scale.

3. Literature book and document

1) Rockwell hardness tester (KS B5526)

2) Test method of Rockwell hardness tester (KS B0806)

3) The reference sample of Rockwell hardness (KS B5530)

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 Rockwell hardness tester (KASTO 99-30-1010-016)

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 or steel ball indenter, which will be used on Rockwell 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) Non Pressure test

The purpose of this test is to measure the change amount of tester body. Inserted indenter for non
pressure test instead of diamond or steel ball, and directly insert anvil or put material with hardness
as 60HRC on table, and directly insert plunger axis.

4) Preliminary test force

This is force on the test sample before normal test force, preliminary test force of Rockwell is as
sheet 1.

5) Additional test force
Force removing preliminary test force from test force.
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(ex : Additional force of Rockwell C scale : 1373N = 1471N(test force) — 98.07N(reference force)

6) Total test force

Total pressing force on test sample, and added preliminary test force to additional test force. Total
test force is as below sheet 1.

7) Scale

Native measuring units is set according to combination with kinds of indenter, preliminary test force,
total test force and calculation formula of hardness.

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

measurement meter.

6. Calibrating instrument which will be calibrated and calibration method

Calibration ltem Performance (Measure range) Calibration method

1) Installation condition of tester

2) Motion of loading equipment

3) Up & down operation of plunger

4) Fixing condition of for indenter

5) Inspection for transformation
amount of tester’s body

6) Error of preliminary test force
7) Error of test force

8) Diamond indenter
(1) Angle
(2) Radius of vertical hem

(3) Cross angle between load
axis and indenter axis
9) Steel ball indenter

(1) Diameter forB, F, G, T

Horizontally put down on place
where is no vibration. '
There are no friction, noise, impact
and vibration during removed test
force after applied preliminary test
and force test force during fixed
time in all process.

To smoothly operate without
friction and noise

No clearance between steel ball
indenter and plunger with correctly

| inserted.

Change amount shall be existed
within +0.5HRC when tested
without indenter.

Within £2.0% of nominal force at
each scale

Within £1.0% of nominal force at
each scale

120 £ 0.35°

0.2 £0.01 mm
Within 0.5°
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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.

Non pressure tester

Measure with force tester

Measure with force tester
Measure with shape tester

Measure with shape tester
Measure with shape tester
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scale
(2) Diameter for E,H,K scale
10) Depth indicator

8) Accuracy

9) Repeat

1.5875 £ 3.5

3.175 £ 0.004 mm
A~K scale ;: £0.007 mm
NT scale : 0.5 mm or 0.5 of

hardness scale

Within allowance range error at
each hardness scale in Sheet 5

Within allowance repeat limit at
each hardness range in Sheet 5

KES Q-B313

Measure with shape tester

Measure with shape tester
Comparison measure by indicator
with at least divided equally 3
within effective operation range of
depth indicator

Comparison measure using the
reference sample of hardness in
sheet 3

Comparison measure using the
reference sample of hardness In
sheet 3

7. List of the required equipment and the requ'eiréd minimum performance

Standard equipment Quantity

1) Indicator

2) Force measurement meter
(force proving ring or foad shell or
electric balance)

3) Jig tor non pressure test

4) Tool microscope

5) Reference sample of
hardness

7) Stopwatch

6) Hardness tester

Required minimum performance

Thickness : more than 10mm

it shall be met specification KS B5530 (Rockwell

hardness reference sample) within hardness range at

Can be measure up to 1/100 seconds(not required 1o

1 unit Measure range : : 0 0 260 #m
Accuracy : £0.2 Mmm
1 unit 1% class ( basis on the 1ISO 736)
Electric balance & load shell : 0.2% of accuracy
1 set Indenter : radius at end : 10mm
Test sample : Diameter 30~50mm,
Parallelism degree : within 0.02mm/50mm
Plane degree : within 0.01mm
Hardness : more than 60HRC
1 unit Accuracy for measure length : more than =1 /m
Accuracy for measure angle : more than +0.036°
1 set
each scale in sheet 3(but, scattering : within sheet4)
1 Untt
calibrate)
1 Unit

It shall be met this calibration procedure and provision of
collective calibration and item S.

Note 1) 1), 2), 3), 4) 5), 6) and 7) in the above are required equipment for “collective calibration” of

' Rockwell hardness tester.

Note 2) 5), 6) and 7) in the above is required equipment “indirect calibration” of Rockwell hardness

tester.

Note 3) Indicator in the above can be replaced the reference sample with same performance
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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.

3) Check oil amount of tester, which have the dash port, and check occurrence of vibration, friction,
noise and others when load and unload test force.

4) Carefully check transformation or groove on the surface of anvil
5) Check damage or transformation on diamond or steel ball indenter.

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

7) 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.

9. Calibration method and the detailed calibration procedure

1) Calibration method of Rockwell hardness tester is direct calibration and indirect calibration.
(1) ltem of direct calibration is as below. |

a) Measure for transformation amount of tester’s body (3)

b) Preliminary test force at (4)

c) Test force at (5)

e) Steel ball indenter at (6)

f) Depth indicator (7)

g) Speed of insert by pressure and time (8)

h) Accuracy and traceability at (9)

(2) ltem of indirect calibration Is as below
a) Accuracy and traceability at (9)

(3) Measure the changing amount of tester’s body
Install jig for non pressure tester on anvil, and pre-test will be don 2 times with maximum test
force(141N) of Rockwell hardness, the indicated value shall be existed within £0.5HRC when test

same procedure with test for C scale of Rockwell hardness.

(4) Preliminary test force
a) Adjust tester with test force, which will be calibrate, with remove the indenter from plunger.
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b) Do hardness test with 3 types of reference sample and indenter equivalent to scale of Rockwell

hardness, which will be calibrated in sheet 3, before measure the preliminary test force. At this time,

record accuracy degree within +1 HRC at maximum indicated vaiue of indicator at pressure force.
This value show the push location, and the reference location of measure when measure test force.
c) Install center axis of force measurement meter and push location of plunger as coincidence. And,
load the test force during 15 seconds, and record the measured value.

d) Load the additional force during 10 seconds as it is after completed all of items’ test. After that,
remove the additional force, and load the preliminary test force during 15 seconds. At this time,
record the measured value.

e) Do 3 times at the same position of push location of plunger, and allowance limit of force per each
scale shall be existed within +2.0% of nominal force.

(5) Test force

a) Test force will be measured at 3 points within range of moving area of plunger. Test force will be
done the already prepared push location as the measuring reference location of test force at item 8
(4) b), which was indicated by indicator when loacled test force on 3 types of reference sample.

b) Install center axis of force measurement meter and push location of plunger as coincidence. Angd
load the preliminary test force and test force on that surface in regular sequence. Turn the up &
down screéw for anvil after finishing the load and unioad and push up pointer to indicated value
same as the said the measured value at test force of each reference sample by force. And, load the
test force during 15 seconds, and record the value of test force

- ¢) Test force at other 2 points of push location shall be measured with same procedure as (5) b).

d) The number of measure is 3 time at each push location, and allowance range of test force at
each scale is within +1.0%.

Sheet 1. Scale of Rockwell hardness

Scale of . Indenter Preliminary Additional | Test force . .
Rockwell Sign (mm) test force force (N) (N) Effective using range
hardness (N)
A HRA Diamond 98.07 20 HRA -~ 88 HRA
B HRB Steel ball 1.5875 98.07 20 HRB ~ 100 HRB
C HRC Diamond 98.07 20 HRC ~ 70 HRC
D HRD Diamond 98.07 40 HRD ~ 77 HRD
G HRG Steel ball 1.5875 98.07 30 HRG ~ 94 HRG
H HRH Steel ball 3.175 98.07 490.3 588.4 80 HRH ~ 100 HRH
K - HRK Steel ball 3.175 98.07 1373 1471 40 HRK ~ 100 HRK
15N Diamond 29.42 70 HR15N ~ 94 HR15N
30N Diamond 29.42 42 HR30N ~ 86 HR30N
45N Diamond 29.42 20 HR45N ~ 77 HR45N
15T Steel ball 1.5875 | 29.42 67 HR15T ~ 93 HR15T
30T Steel ball 1.5875 | 29.42 29 HR30T ~ 82 HR30T
4571 Steel ball 1.5875 29.42 10 HR45T ~ 72 HRA5T
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