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Studies on the uniformly spheroidizing of Cementite in a Plain carbon Steel

Takashi Fukul

Abstract

In this report, the author studied the influences of heat treatment and forging on the uniform spheroization of
cementite in three kinds of commercial carbon steels with carbon 0.21, 0.49 and 1.07%, by means of micro-

scopic observation and hardness measurement.
The results obtained are as follows:

(1)  Uniformalization in form and dispersion of spheroidized cementite in low carbon steel is remarkably im-

proved by forging at the temperature range from 550°C to 650°C, but, spheroidized cementite in high carbon

steel is coarsened by forging at the same temperature range.

(2) When comparing the spheroidized cementite in forged material at the temperature range from 550°C

to 650°C with spheroidized cementite in material as quenched, we know the former shortens spheroidizing

time by 10 hours to 15 hours under the same heating temperature.

(3) In order to make uniform the uniformalization in form and dispersion of spheroidized cementite in

low carbon steel, it is advisable to do the forging at the first stage of tempering below 4, transformation rather

than within the austenite range (900°C ~800°C).
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Table 1 Chemical composition of annealed
specimens (wt%,)

Specimen C Si Mn ! P S
520C 0.21 | 0.27 | 0.51 | 0.007 0.018
S50C 0.49 | 0.27 | 0.70 | 0.018 0.016
SK3 1.07 | 0.22 | 0.50 ‘ 0.016 i 0.014
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Table 2 Annealing temperature of specimens

Specimen S20C ’ S50C ‘ SK3

i {

Annealing 5
temperature °C 900 1 800 1 800

Table 3 Quenching temperature of specimens

|
Specimen ‘ 5200 S50C SK3
Quenching }
temperature °C | 900 800 760
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Fig. 2 Relation between hardaness and holding
time of spheroidizing at 700°C

ﬂ“; .' - 4g ¥
i »%%ﬁ

g

i g £
W

ru,,q,‘ . ?\% ﬁ'g

m‘ﬁ'F

FATHIZEBEINFICEET 230 E 200, 4
ANIZELC=rF 34 PZd w2 v 24 FOM
MRLASAFIE L, T N5700° C THIRALLEE L7 BRIz <
NTFCHFAL PRI OIH LT 522 v 24 FAthiR
LT 2ELTER LD EBbN,. LizkiaT
S20CHIZENTIE, 20X 2RIEMELAr V21 b
DREEZZIEAEEZELONT, T F v 4 b &
DT 222 24 FOBIDVEL, FHRAHERL
T5IE, BroEBIORTHYERM*ES 2
bOLBDLNG, DEIZZOBEOLA R4 FOKE
RILD #ATRE % Fig. 3~Fig. 5 IZRT. thibv%k
BB DD & % B IMBR RIS T2, s
B OBME & 3T w24 FOHIRIE D HEFTF LT
WL, BEN—RLE-T-DbIE, $EgmITiIE e
AEEMRIREL, T00°CIREFIT LA 24 FOHR
LRl Tw23i0tEz2bns, kx4

Fig. 3 Microstructures of SK3 sphered at 700°C  ( x 400 x 1/2)

Fig. 4 Microstructures of S50C sphered at 700°C  ( x 400)

Fig. 5 Microstructures of S20C sphered at 700°C  (x 400 x 1/2)
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Fig. 6 Microstructures of S20C air-cooled from normalizing temperature and sphered at 700°C
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Fig. 7 Relation between hardness and holding time
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Fig. 8 Microstructures of SK3 forged in the temperature range of 650°C~550°C and sphered at

700°C (% 400 1/2)
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Fig. 9 Microstructures of S50C forged in the temperature range of 650°C ~550°C and sphered at

700°C (% 400 % 1/2)
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Fig. 11 Effect of forging on hardness and holding

time of spheroidizing at 700°C  (SK3)
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Microstructures of S20C forged in the temperature range of 650°C~550°C’ and sphered at
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Fig. 14 Microstructures of S20C forged in the temperature range of 900°C ~800°C and sphered at
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