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Study on the Effect of Induction Heating with Alloymg Elements
for the Pre-Heat Treated Steel of 100kgf/mm’ Tensile Strength

J. T. Park, S. T. Ahn, D. H. Kwon, J. H. Seo, N. H. Kang, D. J. Youn

Abstract

This study is for investigating the effect of induction heating with various alloy elements to manufacture the pre-heat
treated steels of 100kgf/mm? for cold heading. For four kinds of steels, the condition of induction heating (especially,
induction tempering) were observed, and their microstructure and tensile and compressive properties were investigated.
The middle carbon steel and the low carbon Cr-Mo steel are needed the higher Grange-Baughman tempering parameter
than that of the low carbon Cr steel to obtain 100kgf/mm? tensile strength. For accomplishing the pre-heat treated steel of
100kgf/mm? tensile strength having advanced cold heading, It is needed that the pre-heat treated steel is manufactured by
induction quenching and tempering with the low carbon alloy steel to have the high ratio of ferrite and the fine globular
cementite simultaneously.
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Table 1. Chemical composition of steel (wt.%)
Steel C Mn Cr Mo
0.2%C-Cr 0.21 0.82 0.82 -
0.2%C-Cr-Mo 0.20 0.82 1.10 0.19
0.35%C 0.34 0.76 - -
0.45%C 0.47 0.75 - -
3. 48 2
3.1. 3% r Y HEY gM2 THnu
a9 1 43R sgaygel de fEstg
A3 NEES 27082 HsyYsio To] w2
VA= WsE YEpd Aot W¥E zhe

_41._

Grange-Baughman tempering parameter (©}3} GBTP)
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Fig. 1 Hardness for alloy steels plotted in terms of the
Grange-Baughman tempering parameter
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Fig. 2 FE-SEM micrographs of matrix, (a) O.i%C-Cr
(b) 0.2%C-Cr-Mo (c) 0.35%C (d) 0.45%C
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Table 2. Results of tensile test of Steels
Y/R T/S R.A
Steel

(%) (N/mm’) (%)
0.2%C-Cr 92.5 1,014 74.2
0.2%C-Cr-Mo 90.4 1,008 65.6
0.35%C 90.3 978 64.6
0.45%C 89.9 986 60.7
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Fig. 3 Comparison of true strain — true stress curve of
compressive test for alloy steels, (a) 0.2%C-Cr
{b) 0.2%C-Cr-Mo {c) 0.35%C (d) 0.45%C
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