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Effect of Austempering Temperatures on the Fractures Characteristics of Grey Cast Iron

Chang-Gyu Kim*, Sung-Yul Lee™,Chang-Ock Choi™

Abstract

Grey cast iron containing a small amount of Cu and Mo to improve the effect of heat
treatment and microstructure were cast and them austenmitized. After austenitizing the
specimens of castings were austempered at 250°C, 300°C and 350°C. The effects of matrix
structures on mechanical properties and fracture characteristics at the different aus-

tempering temperature were investigated.

Tensile strength, hardness and impact toughness of austempered grey cast iron showed
maximum valve 359 MPa, 321 HB, 3.9 CVN respectively at the lowest austempering tem-
perature, 250°C. Kic of gref cast iron at a austempering temperature, 250°C, showed maxi-
mum 44 MPa.m!/2 even though the amount of retained austenite in it is only 16%. This
mainly comes from the refinement of the retained austenite.

Quasi-cleavage pattern with a little fit of fibrous pattern was shown on the fractured

surface of austempered grey cast iron at all of the temperatures tested.
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Table 1. Chemical composition of grey cast

iron(wt%)
T.C S Mn D Cu Mo
2.98 1.86 0.22 | 0.023 | 0.013 | 0.28

Table 2. Structures analysis of grey cast iron
matrix for as cast

Fer-| Pea-| Gra- | Average le- | Average le-

rite |rlite |phite | ngth of gr- | ngth of gr-
aphite flak- | aphite flak-
es es

(%) | (%) | (%) (pam) (pm)

L16‘2 65.8| 18 47 .4 | 5.08

(19)

3mm HZ2AYE E & COD AolxE -2l
o} e1AA B 7] (Instron 1334, cap. 50 ton)E A}
&3t FAA R ST JNH(P-COD)
DN ZEJNE B3 XY 7)EAE o] &3l &
Rew  ASTM E-399 774 uzt HHEY 1
ZAA X (ki) E EA E3F o ARIHH S A H
o] AF 2HYoEFE XA fExzdEdE
(Rigaku Co., D-Max I A)dl &jsiA = 3H )

.48 E0 %
3.1 @AH|HZ 220 UE TE|HF

— e o O LU 4 -
F¢ WASES §AY 4§99 Fx
szae) Fugas osgnYe AHe Aol

Az AL Photor, 19 YeRHRA
A Fof dAtolES Hldeto|Er A
0.76% Cu 2 0.33% Mo7} 3+50] 91o] 5
dpo]EFE wAMEIAl EAdle ZF oo,
250°Col A ¢ AElF s 7| 2R L ekzte] ul=
BlAlo] E9)l oF 16%9] Ff L ZHIUOIEE gy
3t woj e | e}o] E(bainitic ferrite)$} lath7}
u) A 3lal LA A& sPEdolYolER W
B3t em, 300°ColA AHHE s 43¢ 3
QE|UOlEYL oFZ FUIeE shP-Eo|LolE st
Aol o] B EdEZES UERIAT o]+
lathe] AARASEEE wEV AZ5E7E =2 7] o
o &AE ¥ 3slA 1183 FHEolEr A=
H(lenticular) vrlEEIAlO|E9} FALGE IR
3:3] At AWElE(HE 227t WE W
e ©3}5)7F #Hglolol {112)Hdl wel M&Est 2
Bz AARHUT, AREr|ESG wEho]E o] Afol
ol (01l)cem// (011)a, [100]cem/ /a2] 2
Aure] #AAVE e A2 ol ¥y wlERIAL]
o) A99 A9 AxSATEY A BT A
Q2EBHI AJHY TZ|ARAE H|o]Uo]EY]
lath7} Z2ti3ta lathe) A= B|2A gojAH,
7o 2HUolEZY XAEE HEXE T8
o Eg 3P Fake] pASATANT &
A oga, EdAx 7|22 7] AHgk(values of
the graphite /matrix interface)o] ¥& =H,
FAAZAEAN Mn H Mo 52 HAo] B7|
2ol vHelE FFAHGo|FS AL AL

2 AR ThY

£
-\
OJI.
o
o
3
R



444 - o2®Wg 42§ 5 S p]NE o 2uNY £xo) Fako] B AT — YA, oA

(a)
(b)
(c)
{d)
ARRART FAKY
Optical mircrostructures Scanning electron mircrographs

Photo 1. Microstructres of grey cast iron
(a) As cast
(c) Austempered at 300°C, lhr

(b) Austempered at 250°C, 1hr
(d) Austempered at 350°C, 1hr
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Fig. 1. Geometry of specimens.
(a) CT specimen
(b) Tensile specimen
(c) CVN impact specimen
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Fig. 2. Effect of austempering temperature on
tensile strength of grey cast iron.
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(a)

Photo 2. Fracture surface appearance of grey cast iron using SEM

(a) As cast
(c) Austempered at 300°C, lhr
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(b) Austempered at 250°C, 1hr
(d) Austempered at 350°C, lhr
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Fig. 5. Diffraction pattern of X-Ray for grey
cast iron.
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