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A Study on the Evaluation of Brinell Standard Hardness Tester and
Automatic Indentation Measurement System

G. W. Bahng, Nae-Hyung Tak
Div, of Chemical Metrology and Materials Evaluation,
Korea Research Institute of Standards and Science
#1, Doryong-dong, Yusoung-gu, Taejon, 305-600, Korea

ABSTRACT Evaluation of Brinell standard hardness tester was carried out
to secure its application as a national standard for Brinell hardness, Accuracies and
reliabilities in load application, indenter diameter and indentation measurement were
tested through evaluation of these components, The accuracies of load application for
various loading conditions were within the limit of ISO and KS specifications, Errors in
the indentation measurement due to the difference in personnel characters were
successfully removed by utilizing automatic indentation measurement system, In overall,
the tester and the indentation measuring system were found to be eligible as a national

standard of Brinell hardness.
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1. Leveling Screw Support 10. Clamping Nut 19. Indicator

2. Leveling Screw 11, Indenter Shaft 20, Guide Rod

3. Main Bed 12, Auxiliary Weight 21, Guide Shaft for Weight

4. Sub Bed 13, Dial Gauge 22, Weights

5. Elevating Screw Handle 14, Machine Frame 23, Limit Switch

6. Elevating Screw 15. Sub Lever 24, Motor for Load Control

7. Table for Sample 16, Main Lever 25. Opening for Pouring oil

8. Column 17. Operating Box 26. Ol Darnper

9, Indenter 18, Stop Switch 27. Adsting Knob for Loading Speed

Fig. 1. Schematic diagram of the Brinell standard hardness tester, SHT-5.

Fig. 2. Birinell standard hardness tester. (Akashi SHT-5)
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Table 1. Specifications of Brinell standard hardness tester.
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0 kgf 44—
¥
loading step (60*)
250—500—750~>1000—1500
—2500—3000 kgf

$
unloading path (60*)
3000—2500—1500~>1000—
750—500—250 kgf

[

* Holding time(sec) at each step load,

3 times

Fig. 3. Calibration procedure of the load
cell. (3 ton cap.)
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Table 2. Specifications of Brinell standard
hardness tester.

“(’}flggfl;t Test load Lever ratio
12,0047 249910 19.9816
24 5156 500.060 19.9892
37.0265 750.147 19.9893
49,5374 1000.225 19.9892
74.5592 1500.362 19.9881
99.5810 2500.524 19.9887
1246028 2500515 19.9875
1496246 3000.675 19.9877
0 kgf 44—
¥
loading step (60*)

250—500-750—1000->1500
—2500—3000 kgf 3 times

3

unloading path (60*)

3000—2500—1500->1000~>
750—500—250 kgf

L

* Holding time(sec) at each step load,

Fig. 4. Load calibration procedure of
SHT-5 Brinell standard hardness
tester.
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Fig. 5. Variation of indenter diameter

which were measured on the
crossectional plane perpendicular
to the loading axis after 90
indentations.

Table 3. Results of test load measurements right after the installation of the tester and

9 months later.

gy | Moo Ge0 | S EE ) S| TS W 2
30006 30005 30006

3000 3000.7 30006 30008 30007 | 0023 300 001 | dxAF
30006 30007 30008
30018 30018 30018

a0 | 0018 OLT 3080 gng | oo | w0 | o0l | oMe ¥
30018 30020 30020
3002.0 30020 30019

= Range = (Dispersion/Applied load) %100
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Fig. 6. Automatic indentation measure-
ment system, BOSS 5000.

Table 4. Results of geometric measurement of steel ball indenter.

Indenter No. Diameter (mm) Roundness (¢m) Remarks

1 99969 0.085 . .

* Allowable limit of an indenter
2 99573 0.004 diameter according to 1SO™:
3 99912 0.083 +1um
4 99939 0,081
5 9.9560 0.373 + Allowable limit of an indenter
6 99951 0271 diameter according to 1SO2':
7 99979 0.150 +3um
8 99983 0.158
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Table 5. Nominal hardness of standard
blocks which were used for the
verifi-cation of Brinell hardness

Institute) A A1 3 3000 kgf ¥Y $E 50 um/s, tester.

% #A AIZ 102, 7 F7 10 me] 2N Block No. Hardness value Variation

AEE FAst] AT Aeld Agd BE7) 60654 | 317.0 HBS 10/3000 | *+1.1%

sl c e = | =

HFTALEE 203%012 ASHPIA BUEC 90880 | 2145 HBS 10/3000 | +13%
o] Ao 3 13) A

i;“"; *;i 7 ]‘?‘qugm - Table 50| A} 90681 | 3055 HBS 10/3000 | +1.1%

7 9] Az .

° ;g}i)’; ;4}2 :q sﬂ::?j;ji S 90682 313.0 HBS 10/3000 | *1.1%

) 7rE = L)

orRee® 9= : o v 90875 219.0 HBS 10/3000 | +1.3%

AZ AYAY 2A% FURES ZHAYL 2 — e o 10

N 9 214.0 10/300 +1.3%
F2E Table 49 8¥9g ARG FRHYUE 2
Table 6. Results of verification test with certified reference blocks.

Hardeness of Aver- | Error (Xm) - (Xs) Dispersion
certified Measured age Meas- I1SO Measured ISO
ref(exr_er)lce blockHardness(HB) (X}m) ured allowable value allowable

s vaiue imit limit
2185 2184 215.3 3.0 32
HB 2145 2175 3% 2%
2184 216.9 2176 (1.4%) (1.5%)
320.7 320.9 3223 39 2.6
HB 317.0 3209 3% 1%
319.7 3207 3209 (1.2%) (0.8%)
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