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Abstract
Recently, micro-alloyed steels which could eliminate heat treatments after forging has been developed. These non heat-

treated micro-alloyed steels have several advantages over the conventional quenched and tempered steel for cold forging.

First of all, long components can be fabricated with a better dimensional accuracy since bending of long forged part after

quenching treatment could be avoided. And it is possible to eliminate two energy consuming heat treatment steps, which

are a spherodizing before forging and quenching/tempering after forging. Therefore, more cost effective and environment

friendly process could be designed. However, there is non-uniform distribution of strain occurred across the forged part,

since these non heat-treated micro-alloyed steel use strain hardening mechanism. In the present study, it was investigated
how to lessen non-uniformity and increase strength together for cold forging when a baking heat treatment is applied in
micro-alloyed steels. For this purpose, micro-alloyed steels developed by Se-A Besteel recently was used for the

experiment.
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Table 1 Chemical composition of 3 steels used in this
study
(wt/%)

C Si Mn P S Cu Cr \% Al

A[0.15]0.13|1.01| 001 |0.0082( 0.10] 0.35 | 0.061 | 0.019

B|0.17 ; 0.12| 1.25 0.009 [0.0083] 0.12 | 0.35{ 0.08 | 0.014

C|]035[025] 06 | 0.015 | 0.015 0.9

A : SHCWEOL (SeAH Besteel:Micro-alloyed steel)
B : SHCW90 (SeAH Besteel: Micro-allyed steel)
C: SCM435(SA)(POSCO:Alloyed steel)
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Table 2 Mechanical properties of 3 steels used in this

study
T/S YS
L(° ROA
(Kg/mr) (Kg/mr) EL(%) 0
A 75.2 63.4 18 75.2
B 82 66 16 65
C 58 50.4 25 85
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Table 3 Comparison of tensile propertice between
micro-alloyed and conventional quenched
/tempered steels

T.S. TS Y.S.
Variation (Kg/ o (Kg/ | YS/TS
) Variation
i) )
Micro-alloyed
steels(SHCW90,baked | 92.6 | Max. 1.4 | 86.6 | 93.5%
at 300°C)
hing/t d
Quenchingftempered | o0 1 \1ax 0.8 | 80.3 | 81.9%
steel(9T)

<Micro-alloyed steel : SHCW90(300C Baking)>
<Alloyed steel : SCM435(9T Grade Q/T treatment)>
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