=] datelgaelx), A 1538 A3£(2002)
J. of the Korean Society for Heat Treatment, Vol. 15, No. 3, (2002) pp. 127~135

£0{dTHES| HEO g AT

Y, ELHY, B33
=R AT BAgRTY
WAHA] AT =T 1A, 305-340

A Study on the Establishment of Shore Hardness Standards

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

Abstracts Shore hardness test was developed in 1906 to overcome the limit of Brinell hardness test. However, the
detailed requirements on the tester was not clearly specified except the scale, i.e., 100 HS for high carbon steel and
10 HS for soft brass. As a result, the shore hardness was used for quite long time without well established stan-
dards. For the establishment of hardness standards, standard tester, standard procedure, and standard hardness
block must be provided. So far the standard of Shore hardness was maintained by correlating Shore hardness scale
to Vickers hardness through converting equation. This is the so called converted Shore hardness and it is not the true
Shore hardness standard strictly. In this paper, the possibility of establishing Shore hardness standard based on the

Shore standard hardness tester is reported.

Key words: Shore hrdness, Shore hardness standard
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Table 1. Specifications of Shore standard hardness tester.
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Fig. 1. Long term stability evaluation of Shore hardness tester.
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Fig. 2. Data scattering range of Shore standard tester.
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Table 2. Elastic deformation of indenter
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Fig. 3. Elastic deformation of indenter.
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Fig. 4. Change of rebound height with the number o:
rebound.
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Fig. 5. Difference of indent between commercial and
standard grade indenters.
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Table 4. Results of hardness measurement with standard
tester using different indenters.

Table 5. Results of hardness measurement with commercial
tester.

FE BT @B) BT @ | HA | zko] (AMB)

xE HS 31.2 3627 | 03 5.1
HS 55.3 61.03 | 03 5.7
HS 87.9 9545 | 0.8 7.5
HS31.2 3878 | 05 7.6

o] 1 HS 55.3 64.63 1 9.3
HS87.9 | 100.10 | 05 12.2
HS 31.2 4863 | 06 174

o] 2 HS 55.3 7757 2 223
HS879 | 11098 | 22 23.1
HS 31.2 3972 | 04 8.5

Al HS 55.3 65.73 1.1 104
HS 879 | 10250 | 0.7 14.6
HS 31.2 3910 | 05 7.9

A2 HS 55.3 64.88 0.7 9.6
HS 879 | 101.73 0.7 13.8
HS 31.2 40.38 0.3 9.2

A3 HS 55.3 66.58 0.5 11.3
HS87.9 | 103.18 1.7 15.3
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Fig 6. Shore hardness measurement with different
indenter
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718 ol83] 34T 28 A AoeM AlY
719 BARe] FUF BTe] viebstth. wEbA o] F
The FEIROIM 7IRE AeE AEAS 5= qith

2.5. FEUHe| TIsiaty Hy

flof An=RE rasiel g B opet 718
4 B T2 I vk Blo] IAHU.
et KSu JISell M FENE tigt 7o) of
1mm2 =] glo] 58 W7} Bk Qri4,5]. ut
2 7 Z1EFel FAE o] Ao s F49 Y
% s o AR dugivhs S9HA A
E YT ¢ ook AAR B A8 HE 48
Al8719] FEuHdo] 0.8~1.6 mmell AH x50 9
o} B4eat Fo| & 3oz vehln JuH8). Fa)
o} Bl tiE A7 2l dRolME wolB=71EA
o BAEFE AFsh=r 22 1YY SolATAIGY



ol =BT SRl AY A 133

FEMe FEYES Aol HEE Fge] AEaA
1.00+0.07mmZ & AL Adsl UrH10l. H=H=
o9} Ego] 7Agsld & igo] KS A #Haix
82 A7 gloH11).

Farhe] FERE tiE Fxe £0.07 mmE o]
ot} ol& FA3he whdolut FAE ARk WY
of tjsirE EE3} olFoiAok gt A& &0 23}
dHog ZENES Zg%tia shd E ot Ikl
A vlglE AR, 121 o] SAFET Bt
zolg FAE B A op W MA S A
Ho Folje HE3} Hh o7t RE] A& 3
£ 322 & ZAJA| Sl A vt

3. EEAEY| dnel gHtA0{o XlOjol
CHet HE

A KS 72 w2 &o] FAxe] #ES Wik
ofell o3 FAEI IEH11]. BIFAS FEAR7IR 7]
W] A=E 34T oS0l o] AHERE ko]
Wgalg o83l oA gkE ARl olF 7I1EH
o] 2o} Ao R AFah= Walolrh kil ek
& ke AL ool 4 63 2t o] WAME
Fahed 2949 &0 EAE7E BEAE717E o
2} gutEog 2ol 48 AlF7|oIith Ax Lo
Are AAZAL] BES FrAlshetl 9 XFAY
717} Qo] AgE o] & Zolt.

VHS =(1.74350~1.150502+0.58180°—0.16090:")x 100
&l 6

9lo] AoM o= HV/10000]t}h £ dAelMe BF
ANE7E o183l AH o] Ax HEES S W
e AESuAl U AHE dides BFEE A
T2 2331 o|F 4 Loj9) vlwslgow w3 A
£ AIF71E ARRBIME AEghS Bl 1 4
2 F5718 ARS8 At A Hx H9el
Ax ko] AxgET 5 WA 7 HS o & AL
2 Uepdt). 48 AlE7IE o83l 43 dne}
2 wlasldx 22 Age] BAFAC Fg. 72 ©l
AE veld Aoz A48 AlF7]e b &oje] zb
ol 2 HS oZAM A9 ZARINeH of gk 7|E
Ho| 38 Faf ololc). wElM 9] ik 62

AHS
N

0 & : & - A
-2
31.2 55.3 87.9
BT (HS)

Fig. 7. Difference in hardness measurement between
commercial and standard tester.
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Table 6. Accuracy of drop height and indicator of a
commercial Shore D type hardness tester.

gGal | el | 1409 100 9}

Alg2 A= e RbgA ] | whd)
(mm) (mm) (mm) (%)
1 19.64 0.1353 18.94 69.0
2 19.25 0.1351 18.91 70.2
AAM1 19.42 0.1321 19.49 68.0
AA}2 20.04 0.1335 18.69 66.7
AAL3 18.23 0.1346 18.84 73.8
B 19.67 0.1313 18.38 66.8
C 17.75 0.1363 19.08 76.8
D 19.50 0.1356 18.98 69.5
E 18.58 0.1326 18.56 714
F 19.70 0.1259 17.63 64.0
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Table 7. Comparison of specifications between commercial grade, high precision grade and standard grade. (D type)

AlE 7] aukr| g ngdF BEVF
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Al ZREE o 9 A 4kg 30 kg 40 kg
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