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Effect of Deformation and Cooling Rate on Deformation-Induced
Ferrite Transformation in SCM435 Cold Heading Steel
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(1 Metallurgical Technology Institute,, Central Iron and Steel Research Institute , Beijing 100081 ;2 Xingtai Iron
and Steel Co Ltd, Xingtai 054027 ;3 Hebei Engineering Research Center for Wire Rod, Xingtai 054027 )

Abstract The effect of rolling with 15% ~40% and cooling rate 0.8 °C/s and 1.2 “C/s in dual phase rigon on de-
formation-induced ferrite transformation in SCM435 cold-headed steel is studied by thermal simulation test. The results show
that rolling of SCM435 steel in the austenite and ferrite two-phase zone (750 ~850 °C) ,at a cooling rate of 0.8 °C/s,with
amount of deformation increasing,the deformation-induced ferrite volume fraction increases,and there is a granular pearlite
structure,,and the hardness first decreases and then increases;at a cooling rate of 1.2 C/s, with amount of deformation in-
creasing, the deformation-induced ferrite volume fraction decreases,and a granular bainite structure appears,and the hard-
ness increases.
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Table 1 Chemical composition of SCM43S steel’ %

C Si Mn P S Cr Mo 0
0.35 0.18 0.82 0.001 0.0008 0.98 0.22 0.0015
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Fig.1 Thermal expansion process curve of SCM435 steel
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Fig.2 Thermal simulation test process of SCM435 steel
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Fig.3 Morphology of structure of SCM43S5 steel at secondary pass with reduction 15% (a) (d) ,25% (b) (e) and 40% (c) (f) and

cooling rate 0.8 C/s(a) (b)(c),1.2 C/s(d) (e) (f)
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Fig.4 Effect of reduction at secondary pass and cooling rate on

volume fraction of ferrite of SCM435 steel
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Fig.5 SEM morphology of SCM435 steel with reduction 15% (a) (d) ,25% (b) (e) and 40% (c) (f) ,cooling rate 0.8 C/s (a) (b)

(c¢) and 1.2 C/s (d) (e) (f)
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Fig. 6 Effect of secondary pass reduction on HV hardness value
of SCM435 steel
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