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Effect of ADI Heat Treatment Conditions on the Core Structure and
Mechanical Properties of GCD45
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Abstract The effect of ADI heat treatment conditions on the core microstructures and mechanical properties of
GCD 45 has been investigated. In the case of 2584 in diameter, it has been found that peardite structure is not
obtained, and the matrix is consisted of graphite, bainite and retained austenite. Upon cooling isothermally from 900
°C, the core structure of 35 mm in diameter is converted to pearlite. However, the structure is transformed to bainite

after slow cooling from 900°C to 800°C.
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Table 1. Chemical composition of the specimen(wt.%)
C| S |Mn| P|S |Mg|Cr|Cu|Ni|Mo| Fe
3.4312.30{0.28/0.03(0.010.03{0.03{0.26|0.04|0.01| bal.
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Photo. 1. Optical micrographs of surface in the isother-
mally cooled specimens after austenitizing at 900°C for 2
hr; (a) Isothermally cooled structure to 350°C and b) Iso-
thermally cooled structure to 400°C.




Photo. 2. SEM micrographs of surface in the isother-
mally cooled specimens after austenitizing at 900°C for
2hr; (a) Isothermally cooled structure to 350°C and (b)
Isothermally cooled suructure to 400°C.
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Photo. 3. Optical micrographs of center in the 25mm
diameter ADI treated after austenitizing at 900°C for 2hr;
(a) Isothermally cooled structure from 900°C at 350°C and

(b) Isothermally cooled structure at 350°C after slow cool-
ing from 900°C to 800°C.

T g o
@

Photo. 4. SEM micrographs of the center in the ADI
treated after austenitizing at 900°C for 2hr and then iso-
thermally cooled structure from 900°C to 350°C; ()25
(b) 354 (¢) 45® and (d) 55®.
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Photo. 5. SEM micrographs of the center in the ADI
treated after austenitizing at 900°C for 2hr and then iso-
thermally cooled structure at 350°C after cooling from
900°C to 800°C; (a) 25® (b) 35® (c) 45® and (d) 550
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Fig. 1. Changes in the tensile strength and elongation
with diameter in the specimens of casting state and iso-
thermally cooled from 900°C to 350°C and 400°C.
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Fig. 2. Changes in the tensile strength and elongation
with diameter in the specimens of casting state and
isothermally cooled from 800°C to and 400°C.
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Fig. 3. Changes in the Charpy impact test value and
elongation diameter in the specimens of casting state and
isothermatly cooled from 800°C to 900°C and 350°C.

ZAEED B 38 UERIT Yok ols} o] F=
Ao} ARt o xwlma Melo) o8 FAgkel &
7t e o 2Eo|ES: A A AR Fol EA)
e gavt HelE VAzH o Sl SR
Zo) EAIBHE ©ae Hao) FUlEl B=E M
73, T 7IARAT woldold wHolE 2Fog
WA ¥ ohie}, AF LxuolEY] HPE F7}
N7le A Fol o8 7k 2gAQ) ARz Azt
gk

w4 ulekagke Ueld Fig 49 A9 =8 2
A9} Axge] Wil HkF AP Boln Yok
TG4 uRAZES 900°CoIN QA EUoES) & F
800°CE A% & o xdwy Aejd 397t 900°Cel
A e SN A Br BE YA B
gl Lozt

4.d =B

KS GCD 45 733a532& 900°ColM 228d0]
E3] 8 F 350°C L 400°CY] & F8A\ 228
W A3Pe Wl 900°ColN 2 EuolES} §
F 800°C7HA AE the o2HIWY Hedigle
o] #u|73 =3 B4 9 71AH A nlxle I3
sl A7% d3 o g 8L 4o

1) 25mm 2732 FFo)A 350°Ce} 400°Ce] T2
g ZAdM £F BRI F4RA HoolE

10000 2
T8nEL
—— 900~ 300+ 30°C
» —o—300~ sme'c
.. gk
8000 o —oose mee s 18
N, e m'c
? \\'-.,‘. h
ileun \‘§<g\\ {12 @
. '\».‘
:‘J - ‘.\- -
X 0o} S\\\ T {a
= L e,
g
2000| i P
|
° L. 1 i L L o
Mot 28 » © [
condition
Diometer(mm)

Fig. 4. Changes in the TS x E.L balance and elongation
with diameter in the specimens of casting state and
isothermally cooled from 800°C to 900°C and 350°C.
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