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Effects of Controlled Cooling on Microstructures and
Mechanical Properties of a Steel for Cold Forming

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 cooling on the
microstructures and mechanical properties of 0.2C-0.2Si-0.8Mn-B steel for cold forming. The steel was processed in steel
making factory( EAF, VD) and casted to [J160 billet then reheated in walking beam furnace and rolled to coil,
rolling stock was acceleratly cooled before coiling. Microstructual observation, tensile test and charpy impact tests were
conducted. The mechanical properties and microsture of the steel were changed by cooling condition. The grain size of
rolled product decreased with increasing cooling rate, resulting in increase of impact toughness and tensile strength,
elongation and reduction of area . From the result of this study, it is conformed that mechanical properties and
microstructure of  0.2C-0.2Si-0.8Mn-B steel for cold forming were enhanced by accelerated cooling.

Key Words : Controlled cooling, Accelerated cooling, Steel for cold forming, Mechanical property, Microstructure

.M £ dads dxes Agd 5 de YHEFE
Hlza 7ol dBE F4o2 g 23 itk
A HE R AAVIA RELE AEHT Y8 wxds YHoss 2w
B AZATY F=54S dre] A Aot Aoidzhigel glon FeWEHA=
A7 - Ao 2AMAE Pate o] dvHF gdd daFo Hxe AL HEsH| HIol
Ql FFoIY, ez @Ay Sl wE ] Aol FZ4g Fatel hAddAdA 29 27E
2 FALATY BAEA, AW Be, W AL 24FYE Azdr 2 sAGEs 5900
718} AAF e FAE oF/)EA B A U fEsttn ¥ 5 Ak
olg}d EAE A3y 3 AFAFE R 2 Apdye @A BEEE AMSHE 3043
A 7iAlel FHAEA AHEEE A0SR Fol & z=27%9 AA AzAd A& ALt
et dHeE AL F de dugxg v o ujhzz @ VARG A MAREE dHerst
270l Adsol fhow, ik FIHAFAF) T HE YNAEE 24T v2Es ¥ 5 U
T ke 2asaat sl

* (Fdeticd FE7lEAT

b

- 391 -



Table 1 Chemical compositions of the steel in this study

Element C Si Mn P S Cr Ti B
wt % 0.195 0.192 0.79 0.12 0.07 0.746 0.0389 0.0017
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Fig. 1 Tensile strength of the coils as- rolled state throughout the coil
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impact broken surface of the steel

(a) Conventional cooling(11.70 kgf-m/em? ) (b) Accelerated cooling(22.88 kgf-nvem? )

2.4 OM = ZEZAL g Az7)solet & 5 Ut
duigrAfe AEEA AN AEFE AE
FEAnE  2HAARNE AR20 vEhdleH 4. 4 E
e Al Fe TAFAA A nAg 2H
Hol 482 € 7 Utk )AL Pz 9 B33 8 0.2C-0.25i-0.8Mn-B & Iwukd

2 =2
_"

s sletol= 944

site®] S7kEo] ZAAHo] 7|

EE R E RS

2 AEaze Hesel AT A SAH
B2 Aot e 2o

AR Rols AYH wAS FEE FHol
N BEvE 254E Fyst @9e Bzt
% ARY vlAFel s B 4% L F
A4 Fgol shsatol =
wowM ZE F4& A5eAA T F Avke ¥

AN Zt&dztel 9@ WAt WAGE 99 Fe

AF FYdely YHaF
190m’hr & AEs] WZE AAEdzAe)
Charpy &3 +& 22.9kgf-m/em® 08  Awhdz}z)
of B} 2 vMiAE ¥ FAHAE Jvehiglon,
BSHFE FHSERAT o) L dHE U

(1 "

- 393 -



Surface
BT
RIS
%%§<§&” ;
prot
(a) ek
(® W
ol B SRR S
M A,
Photo 2 Optical microstructure of 0.2C-0.25i-0.8Mn-B steel, © 19 coil
(a) Conventional cooling, (b) Accelerated cooling
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