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The Effects of the Tempering Temperatures on the Mechanical Properties of the
Carbon Tool Steel(SKSM) for Flat Spring

S. T. Won, K. S. Sim(Die & Mould Design. Dept., SNUT) ,C. R. Lim(Daewon Kang Up Co., Ltd.)

ABSTRACT
This study examined the effects of the tempering temperatures(360-420C) on the mechanical properties of the carbon

tool steel (SK4M) for flat spring. Hardness test, tensile test and fatigue test were performed at room temperature(20°C). The
tensile strength and yield strength of 390°C  and 420C tempered SK5M were 0.93-0.97 times and 0.81-0.87 times those of
360C tempered SK5M, respectively. The fatigue limit of 360-420C tempered SK5M were 35-40% of tensile strength of

360-420C tempered SK5M, respectively.
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Table 1. Chemical compositions of specimen
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Material Thickness Composition (%)
(mm) C|Sii{Mn| P |S|Cr|Ni
SK5M 10.4,0.6,1.2| 0.85 10.35{0.50{0.03/0.03/0.25{ 0.3
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Fig.1 Geometry of creep test specimen

24 T2AHE U D 2HEHYY

HZAEL 4 /i H2ZAYAE FA FF3
o TEHAA 44 AHAFRF) £10mm € WHES
% 500pm &2 AEE 5 J+= AdHH Y
717414 HEANE7E ol &3t

3. A8 o o

31 8ojd =FAY o & oF

60T 715 @34 F 360C2 390CA
a9 =9 HaF SKSM Ale AE2nlolE 7] X 9
Yo &3Eo] FEFHA Fstor}, 420TA
A =9 A § SKSM e L£EuPolE F1Ad] ¢
&9 wslgo] FEEHAYD
32 Z2xAY da %

360C =dAe] Hxgko] Hv=488 & 7} 311,
=2z /et HTgS Fig. 2 & go] A3}
ot aev 29 2xdA =g AF SKSM
Ao Axge NEFA Aold JF Y& e

Yz it
850
—m— SK5M - 0.4t
5 604 —e— SK5M - 0.6t
. 650 —a&— SK5M - 1.2t
2 s
=
£
I 4004
1
§ = -
$ w0
_g 260+ [ Standard Test Load (g) : 2009 |
Z 2004
1”‘ 1 1 1
BM 360 3% 420 480

Tempering Temperaturs(°C)

Fig.2 The relation between Micro-vickers hardness
and temperatures
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Fig.3 The relation between tensile test result and
tempering temperatures.
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Fig.4 S-N curve of tempered SK5M
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