[E=] sH=EaMItEstslx|, d 223 H 35,2013

Transactions of Materials Processing, Vol.22 No.3, 2013

http://dx.doi.org/10.5228/KSTP.2013.22.3.158

NEtaZe| FASEEo| D|X[E =7 o|M=F], 4zt

UES' - slefA”

Effect of Initial Microstructure, Cold Rolling and Temperature
on the Spheroidization Rate of Cementite in High Carbon Steel

J.H. Kim, T. K. Ha
(Received April 4, 2013 / Revised May 22, 2013 / Accepted May 23, 2013)

Abstract

The spheroidization behavior of cementite in a SK85 high carbon steel was investigated in this study. Fine and coarse
pearlite microstructures were obtained by appropriate heat treatments according to the TTT diagram of SK85 high carbon
steel. Hot rolled plates of SK85 steel were austenitized at 800°C for 2 hrs and then put directly into a salt bath at either
570°C or 670°C to obtain a fine pearlite (FP) structure and a coarse pearlite (CP) structure, respectively. Cold rolling was
subsequently conducted on those specimens with reduction ratios from 0.2 to 0.4. Spheroidization heat treatments were
conducted at the subcritical temperatures of 600 and 720°C for 1 to 32 hrs to elucidate the effect of initial microstructures,
heat treatment temperature, and cold reduction ratios on the cementite spheroidization rate. Spheroidization proceeded
with fragmentation of cementite plates, spheroidization of the cementite platelets, and coarsening consecutively.
Mechanical fragmentation of cementite by cold rolling expedited the rate of spheroidization. The spheroidization rate of
FP was much more rapid than that of CP and the spheriodization rate increased with increases in the cold reduction ratio.
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Fig. 3 Microstructures obtained by heat treatment for
(a) fine pearlite (FP) and coarse pearlite (CP)

ocu=

st A g %, v 2EE 6709 570°CE
AlZL o] mkm F]iste] 3E3h Odzm af
T SEM< o] &3te] WAz t
Yebd Zlejth dA e
colony?] =717} AA L
s & 5 Ak wAg
colony =717} 8.65+0.08um,
0.19i0.05um Roz vyt
o]E (CP)Y] %ol Z+7 10. 58+0 om ms} 0.23
+0.02 pm= fXéEli’iE}.
ole} A S e UelES A F AL A9
A m7b stolA WA ugE ARl wlo|ttol
Eo] o] Frheta e s FRlsii=d], M
ojifo] El} whEEIALo]E Q] QFo] WolAW AF
T8t el oA wshEe] AlEFo] dojitof
st st Algke] A% EojuAl o &
ol Aol A& ol YA BR HelolE el
Al TEEE JEee Aol wrgA stk wek oF
A Agh whel o] sk 3t AulEle]
Eo o] dojupr FEHoR HIE I o]
T3] AulEelEZ sty o] 7he HAolRn
2 HEolE U 3] Alelo]Ed Edo] &
el A7]= Aol st SEE FoFE AR
7t 2 Ao g wddt,

o ok

o Ho i 12 & ok >

¢

T4 oy o Ay X



Fig. 4 Evolution of cementites during spheroidization
heat treatment conducted on FP specimen at
720°C for (a) 1, (b) 2, (c) 4, (d) 8, (e) 16, and (f)
32 hrs
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Fig. 5 Fraction of spheroidization as a function of
annealing time obtained at 720°C for FP and
CP specimens

Fig. 6 Evolution of cementites during spheroidization
heat treatment conducted at 720°C for (a) 1,
(b) 2, (c) 4, (d) 8, (e) 16, and (f) 32 hrs on FP
specimens cold-rolled at room temperature by
40% reduction
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Fig. 7 Fraction of spheroidization as a function of
annealing time obtained at 720°C for (a) CP
and (b) FP specimens cold-rolled at room
temperature by various reduction ratios
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Fig. 8 Evolution of cementites during spheroidization
heat treatment conducted at 600°C for (a) 1,
(b) 2, (c) 4, (d) 8, (e) 16, and (f) 32 hrs on FP
specimens cold-rolled at room temperature by
30% reduction
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