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ABSTRACT

Information of change of hardness values during applying load is needed often to control the
quality of metal products efficiently, but the relation between applied stress and hardness has not been
established. In this paper the theoretical relation between the rebound hardness and stress was
examined briefly and the experiment was performed with some materials. Materials used in test were
mild steel(SB41), 7-3 brass and copper, which were widely used in the commercial plants. Hardness
was measured during stress applied using the Equo-Tip hardness tester as a kind of rebound hardness
tester. Hardness values decreased as tensile stress increased, the decreasing rate was effected by the
Young s modulus of each material, and the rebound hardness values showed linear relationship with

the applied stress in elastic region.
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Fig. 2(a) Relation between rebound hardness
(reference value) and Young's modulus.
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Table. 1. Physical properties of testing materials

Physical Materials | Steel Brass
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Al-E 39 4 o] 35E AT T U= Yield strength (MPa) | 341.3 | 325.6 | 372.7
ZAUYRE A3 on], BA(FA 50me)E L) Hardness (HRB) 814| 57.3| 715
1EE & FUe Aokt 2 Ase] JAA A Young s modulus (GPa) | 207.9 | 117.7| 98.1
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Fig. 5 Stress-strain curves obtained by tensile test.
(a) steel (SB 41) (b) copper (c) 7-3 brass
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Fig. 6 Schematic diagram of hardness measurement under applying load.
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Table 2. Hardness value at varioﬁs stress field

Material Steel (SB 41) Copper Brass (7-3)
hali%ess M Standard| M Standard| M Standard
Test vaelig R?él)ge deviat"ilgn vaelig R,(al;))ge d:'?at?;n vaell.alfeTl R.zllg)ge deviat?gn
position X) (0 X) (0) X) (0)
1 427.7 1.0 0.5 424.6 7.0 2.8 2875 4.0 14
2 425.8 5.0 1.7 418.8 4.0 1.2 481.1 8.0 2.5
3 422.3 5.0 1.8 415.6 4.0 1.3 476.9 3.0 0.8
4 417.2 5.0 2.3 406.9 5.0 15 470.4 6.0 2.7
5 412.3 9.0 3.0 399.8 5.0 19 461.4 6.0 22
6 409.7 8.7 2.1 390.8 8.0 22 453.4 7.0 2.6
7 420.8 5.0 1.9 388.9 8.0 2.6 444.9 5.0 2.1
8 450.7 3.0 12 423.3 8.0 26 437.3 4.0 1.7
9 424.3 5.0 1.7 389.0 9.0 3.1 495.7 4.0 1.2
10 460.3 5.0 1.7 424.5 9.0 21 439.1 5.0 1.8
11 430.2 3.0 11 388.5 12.0 4.0 497.3 5.0 2.2
12 467.7 1.0 0.7 425.0 6.0 18 440.3 6.0 1.7
13 500.0 3.0 1.1

9 gt & A7guT LR AL 3%
ME °] Zge] HojAY, 7137427 AY Yeptz|
e FEdAe 299N Aee S8 &
&€ BdF3 gt

SAFANA e AF-&o] TS Ay
o] Ztadh=dl ol& Fu 43| A3l ¥18Y
o M& AxgE 28 74 Ve AHd 2
£3o] ¥rl=EY A5 g 33t BPo2E G
F&ol] o3 ¢4&-gHo| RIlEE Holmm 219
EHE 87188 oo F(+)9 gtoz 2ol A
55% A9t 9.

a8 T B Q138 o] F713VE Axgko]
a3t 2 BAZE A9 AHdHoE UL 4 F
Slch. ole #7188 Aol FAE 050 o3
% 28 3 7 28 FYE Bolx .

02, Brlgo] 100k Z7FsHedl A7(SB
41)€ Equo-Tip A=# H.2 4 63, 78 2 &
B2 % 113 #AA¥Y. =3 JE] Fold+F

A=) 2A veiie ole A9 o8 R
d 2 (ad 2 F=x)s 9AEE ¢ 4 U

500
-
=
@ 450
O
c
=
@
I
2
h - -
g 400
g < Brass
O Copper
O Steel
350 L 1 i 1 L
0 100 200 300

Nominal Stress (MPa)

Fig. 7 Relation between the Equo-Tip hardness
and applied stress in elastic region.
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