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Development of High Strength Microalloyed Steel for Cold
Forming by Controlled Rolling and Cooling Technology

N. G Kim, S.D.Park, B.O.Kim and H.J. Choi

Abstract

The main purpose of the present study has been placed on investigating the effects of controlled rolling and cooling on
the microstructures and mechanical properties of C-Si-Mn-V steels for cold forming. The steels were manufactured in
vacuum induction melting(VIM) furnace and casted to 1.1ton Ingots and the ingots were forged to (1150 billet. The
forged billets were reheated in walking beam furnace and rolled to coil, the stocks were rolled by Controlled Rolling
and Cooling Technology (CRCT), so rolled at low temperature by water spraying applied in rolling stage and acceleratly
cooled before coiling. Rolled coils were cold drawed to the degree of 27% of area reduction without heat treatment.
Microstructual observation, tensile test, compression test and charpy impact tests were conducted. The mechanical
properties of the steels were changed by area reduction of cold drawing and it is founded that there are optimum level of
cold drawing to minimize compression stress for these steels. From the result of this study, it is conformed that
mechanical properties and microstructure of C-Si-Mn-V steels for cold forming were enhanced by accelerated cooling
and founded optimum level of cold drawing
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Table 1. Chemical compositions of the steel in this study

Steel type C Si Mn Cr Other element
A 0.110 0.118 1.60 0.646 vV, Ti, B
B 0.139 0.125 1.546 0.342 v
C 0.194 0.124 1.556 0.095 V,Ti
accelerated
WZ#6 WZ#1 WZ#2,#3

cooling

=
® o ® S ®
® Hy_.
7'0
® WBF @ Sizing Mil
® Roughing Mill ® Coiler

® Intermediate Mill

Fig. 1. Controlled Rolling and Cooling system used in this study
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Table 2. Controlled rolling and cooling condition of
the steel at Bar in Coil Line

Reheating Water F;low rate Te:mp
Temp. (m /hr) i ( C)
(c) | wzs1 | wzae |Accel| Final oo
cooling| rolling
1100 100 60 70 800 550
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L AAZ}=IF 75kgfimm2 .2 fAlSIH A AE Table 3 Result of tensile test of the coil
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Photo 1. Charpy impact broken surface and micrstructue of the steels (As rolled state)
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Fig. 3. Compresive stress of cold drawed steels
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