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Effect of Vanadium on Relax Resistance of Si-Mn Spring Steels

Ke Xiaotao and Lu Xiangyang
( Panzhihua Iron & Steel Research Institute, Pansteel Group, Panzhihua 617000)

Abstract The effect of 0.01% ~0.22% V on relax resistance, mechanical properties and precipitated phase of Si-
Mn spring steels (0. 34 ~0.53C, 1.06 ~1.24S5i, 1. 17 ~1.36Mn) with 870 ~900 “C normalizing, 900 ~920 C quench-
ing and 400 ~460 °C tempering has been studied by Bauschinger test and transmission electron microscope examination.
Results showed that with increasing austenitizing temperature at 870 ~920 °C, the strength of steel increased; with adding
vanadium in steel the area of relax loop and relax resistance of steel increased; and the available vanadium content in steel
was 0.05% ~0.10% which had obvious precipitates of second phase in steel and the second phase particle in 0. 06% V

steel was fine.
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Table 1 Chemical compositions of test steels /%

C Si Mn P S v B
0.34 1.12 1.36 0.022 0.024 0.01
0.34 1.06 1,28 0.015 0.024 0.06
0.33 1.16 1.26 0.018 0.023 0.10
0.36 1.17 1.17 0.018 0.023 0.22

0.53 1.09 1.29 0.023 0.027 0.01
0.50 111 1.33 0.017 0.022 0.07
0.52 1.10 1.25 0.019 0.020 0.11
0.50 1.24 1.29 0.019 0.027 0.21
0.39 1.10 1.25 0.031 0.026
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Fig.1 Schematic diagram of Bauschinger test
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Fig.2 Effect of V content and austenitizing temperature on mechanical properties of Si-Mn spring steel : tempered at 400 C (a) and 460 C (b)
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&3 0.35%C(a,b)#10.50% C(c,d)Si-Mn AP AR, TEM: (a) 0.06% V;(b) 0.22%V;(c) 0.01%V;(d) 0.10%V

Fig.3 Structure morphology of 0. 35% C (a,b) and 0.50% C (c¢,d) Si-Mn spring steel, TEM; (a) 0.06% V; (b) 0.22% V; (c)
0.01%V; (d) 0.10%V
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Fig.4 Effect of vanadium content on hysteresis loop area (HLA) of 0.35% C (a) and 0. 50% C (b) Si-Mn spring steel
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