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Abstract

The study was investigated on the effect of austenitizing and austempering conditions on
retained austenite amount and carbon contents in retained austenite and simultaneously the effect
of these variation on hardness, tensile and impact properties, * '

A material of as-cast condition is composed of bull's eye structure with ferrite surrounding
spheroidized graphite having about 5-10mm size and matrix structure of pearlite, Then, the contents
of spheroidized graphite was about 5%. The retained austenite and carbon contents in the retained
austenite were increased with the increasing of austenitizing and austempering temperatures, while
the retained austenite showed the peak value and is decreased with increasing of austempering
time. With increasing of austenitizing temperature, tensile strength, elongation and impact absorb
energy increased and hardness was almost not changed, while with increasing of austempering
temperature, tensile strength and hardness decreased. whereas elongation and impact absorb energy
was increased. With increasing of retained austenite amount, the tensile strength is slowly
decreased but elongation was increased with direct proportion, Also, Impact absorb energy is
shown identity value untile about 18%, but rapidly increased above it. Elongation and Impact
absorb energy are strongly controlled by the amount of retained austenite, but tensile strength is
affected with various factors such as retained austenite amount and bainitic morphology.
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Table 1 Chemical composition of
specimen(Wt.%)

C Si Mn S P
10 25 034 0.008 0.006

Table 2 Mechanical properties of
specimen In as-cast

Tensle strengths| Elongation | Hardness | Impact Value
{kg/nd) (%) (HRC) (J)

84 19 18 8
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Fig. 1 Micrographs showing the as cast structures of spherodized graphite cast steel.
a) Optical microstructure b) SEM microstructure

o] AAzFH 2 5~10m IA7IE ZE 5%AT
o] (o] pAstsle] AL WY ohvE, FHAR
g F9A HelolEZE EAL A Holol
(Bull's eye) Z3-& JeR 2 AT, FHEAF
Aol vist FAANE FA YA ZVE HI,
2 %= A F5E ¢ F Ak

Fig. 25 900CollAq 2 AElrttolEdtrz] ¥ 2%
g WA 229N HAE | A vAz
2 H3E FALHAHY A o5 vebd Rojrh
22¥HE 257 300Ce A a)dllde F2
&5 wlojtolExZ ) AFLAHET} £
a3 e whale, 340°CQ b)olA = AR o

E FARAFAR FUE AT E(FAFD)

LpolE ZFol ige] &4 wjotjo]Est BHL
ZHUolEZL ZEIRT AT, 380CS o)ellME
Aol ol EXA 2 AFLLAH U EL &)
33 ASE ¢ F 2ok

Fig. 32 000ColA R AEi}olE3} & thg 340
ColM 2wz Ae] F FP¢ A5 SAst
T AE AFLiHUEFE FHAARYE0| A
o8] Yepd el AFLAEHUEE F2 o]
A e2HNOlE Al 9 wlojUo]E lathA}ele]
AN EAQET ARFS ¢ F Uk AFAR LA
A7 A3t} 9FH TAZATHE LAH YO E
3 % e ANHA L2EHYolE YA
A S AAE woj}ol g -ulgle] B} @ 2E|L}o]

Fig. 2 SEM micrographs showing the effect of austempering temperature after austenitizing

at 900°C.
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Fig. 3 TEM micrograph showing the
morphology of the retained
austenite obtained by austempering
after austenitizing
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