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Effect of retained austenite on mechanical properties in medium carbon steel

C.G. Sun, Y. H. Kim, H. G. Kim *
* Dept. of Metallurgical Eng., Pusan National University of Technology, Pusan 608-739

ABSTRACT

We were studied to the effect of alloying element and retained austenite on a mechnical properties and
that used steels were composed three types composition. According to the soaking temperature, a retained
austenite was pricipitated in the bainitic ferrite matrix and it was pricipitated to a flake type of about 2um, a
mixture of massive and bar type and a flake type of about 1m size. Through x-—ray diffraction analysis, the
amount of retained austenite was increased with addition of Si and Ni for equal heat treatment condition and
it was best abundanted in the soaking temperature of 855C. The balance value of strength and elongation
were complexly controlled not only a retained austenite formation but also a formation characteristic and
shape of the retained austenite and bainite. The balance value of strength and elongation were most
satisfactory obtained with “B” and “C” specimens in a firstly heat treated at 855T and the best result was
that a 2840kg/mw.% with the heat teratment condition of 855C-400TC used for “C” specimen.
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Table 1. Chemical composition of specimens

AFF% f g 2olM F2F IngotE FNLA
3] 7 dmns] VAR RHE F AGAA] 4 A
2ALE AAs S Bhe FYIE FA 3] A
B 7|2 AA7HEEl] $A7) Smrl =S 3
o} A FA7L 2me7t H2E YiQkAG ohE KS B
080172l 2% 13B AFAEHE A28t

2.2 @Xzel

WAAAT ARE 910¢AAN xdele]d H2lsld
7HA A W58 & AAIT. F o]y Mgt
A€ 22 87 30T £ AR YIS As B
AE FER oY, dr)A A& Ae} Grange'Vsh
Andrews?2] & o] 83l Intercritical annealing 2
22HUo|ElA 7} o] RoR e TR (HMIRRE,
soaking temperature) & 4334}, dEA=le Hzt
olE+ 2 2HVolE 249N 2714 € 2 2H o]
E 9499904 171AE8 ety 1a3 oz dEAE
& o MsHERA FetelM 1784, MRl $ollA] 2
7 E A3 F84 108 T F2/A% F 38
Zo}. ol ALE-3 PAE] Alo]E& Fig. 13} gt}

Soaking Temperature(C)
| —

| — hs

Ay
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specimens C Mn Si Ni
A 0.34 0.95
B 0.35 1.0 1.48
C 0.35 0.99 1.48 1.96

Fig. 1 The heat treatment cycle used for produc-
tion of high strength steels
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Photo 1. SEM photomicrographs of the “C" specimens quenched from various temperature and isothermal
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Photo 2. SEM photomicrographs of the specimens quenched from 855T and isothermal treated at 400¢C.
a) specimen “A”,b) specimen “B’, ¢) specimen “C".
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Photo 8. Transmission electron micrographs of "C” specimens quenched at various temperature and isothermal
treated at 400C. a) quenched from 760T. b) quenched from 780T. ¢) quenched from 855C
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Photo 4. Transmission electron micrographs of “C” specimens quenched from 855TC followed by isothermal
holding at 400C. a) Bright field image. b) Diffraction pattern. ¢) Indexed result.
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Fig. 2 Effect of the tensile strength and
elongation on the soaking temperature in
the isothermal treated specimens at 340C.
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Fig. 3 Effect of the tensile strength and
elongation on the soaking temperature in
the isothermal treated specimens at 370C.
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Fig. 4 Effect of the tensile strength and
elongation on the soaking temperature in
the isothermal treated specimens at 400C.
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Fig. 5 Effect of the soaking temperature on the
strength-elongation balance and retained
austenite in the isothermal treated
specimens at 340C.
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Fig. 6 Effect of the soaking temperature on the
strength—elongation balance and retained
austenite in the isothermal treated
specimens at 370,
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Fig. 7 Effect of the soaking temperature on the
strength-elongation balance and retained
austenite in the isothermal treated
specimens at 400C.
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