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The Effects of the Testing Temperatures on the Mechanical Properties of the Carbon
Tool Steel(SK4M) for Flat Spring

T. H. Ryou(Pre. Mech. Eng. Dept,, SNUT), S. T. Won(Die & Mold Desig. Dept., SNUT),
S. E. Park, C. R. Lim(Daewon Kang Up Co., Ltd.)

ABSTRACT

This study examined the effects of the testing temperature on the mechanical properties of the carbon tool steel
(SK4M) for flat spring. Hardness test and fatigue test were performed at room temperature (20C). Tensile test and
creep test were performed at temperature range 20T ~160T. The micro-vickers hardness values of SK4M was
Hv=584. The Elastic modulus, tensile strength and yield strength of SK4M at 160 test temperature were decreased
0.92 time, 0.97 time and 0.82 time those of SK4M at 20T test temperature, respectively. The maximum creep strain
for 100hr at creep temperature (80T ~1607C) and creep stress (37.4Kgf/mm’ ~93.6Kgf/mm’) was 0.572%. The

fatigue limit of SK4M was 94K gffmm’.
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Table 1. Chemical compositions of specimen

Thickness Compositon (%)
(mm) | C |si|[Mn] P S | Cr | Ni
SK4M | 0.381 |1.00(0.26{0.42{0.0100.007{0.144[0.105
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Fig. 1 Geometry of tensile test specimen
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Fig. 2 Geometry of creep test specimen
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Fig. 3 Geometry of fatigue test specimen
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Fig. 4 Setup of the specimen for fatigue test




Fig. 5 Cantlever type fatigue test machine
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Fig. 6 The relation between Micro-vickers hardness and
measuring load
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Fig. 7 The stress-strain curve under various tensile
testing temperature
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Fig. 8 The relations between mechanical properties and
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Fig. 9 The relation between creep strain and creep time
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