298/

J. of the Korean Society for Heat Treatment
Vol. 7, No. 4, December, pp.298 ~306.

(& O

SAHHE FHEA FH J[AH HFH A T2Sdo
ojxje LLoHEY 2o Y

o

g

A

of

™
o

i &

Y
ap

5 7
Fehs}

Effect of Austempering Temperature on the Mechanical Properties

and Fracture Characteristic of Austemped Ductile Cast Iron

C. Y. Kang and C. G .Kim
Department of Metallugical Engineering, Pusan National University of Technology

ABSTRACT

This study was performed to investigation the effect of austempering temperature on the mecanical

properties and fracture Characteristic of the ductile cast iron with contains Cu and Mo.

The obtained results of this study were as follows;

Microstructure of austemped ductile cast iron obtained by austempering were low bainite with some

martensite at 250°C, mixture of low and upper bainite at 300°C and upper bainite at 350°C.

With increasing austempering temperature, yield strength, tensile strength and hardness decreased,

while the elongation and impact absorption energy increased. With increasing austempering temperature,

fracture toughness value increased and mainly controlled by bolume fraction of retained austenite.

The volume fraction of retained austenite increased and the fracture surface obtained fibrous and

dimple with increasing austempering temperature.
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Fig. 1 Heat treatment cycle for austenitizing and
austempering of ductile cast iron.

T.C Si Mn P

S Mg Cu

3.48 2.54 0.21 0.02

0.009 0.022 0.72 0.23 [

Table, 2 Structure analysis of ductile cast iron matrix for as cast.

) ) . Average Diameter Number of Graphite
Fernite Pearlite Graphite .
of Fraphite Nodule Nodule
(%) (%) (%) )
(mm) (# /mn®)
20.8 67.12 12.08 0.0356 62
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Photo. 1 Microstructure of Cu-Mo ductile cast iron

a) Optical Micrograph

b) SEM
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Photo. 2 Microstructure obtained by austempering at 250°C in Cu-Mo ductile cast iron.
a) Optical Micrograph b) SEM

Photo. 3 Microstructure obtained by austempering at 300°C in Cu-Mo ductile cast iron.
a) Optical Micrograph b) SEM

Photo. 4 Microstructure obtained by austempering at 350C in Cu-Mo ductile cast iron.
a) Optical Micrograph b) SEM
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Fig. 2 Effect of austempering temperature on the
tensile properties in Cu-Mo ductile cast iron.
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Fig. 3 Effect of austempering temperature on the
hardness and impact absorption energy Cu-
Mo ductile cast iron.
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Fig. 4 Relationship between load and opening
displacement test record in Cu-Mo ductile
cast iron.
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Fig. 5 Relationship between fracture toughness and
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Fig. 6 X—Ray diffraction patterns obtained by
autempered at various temperature in Cu-
Mo ductile cast iron.
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iron.
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Photo. 5 SEM Micrographs of fructure surface in Cu-Mo ductile cast iron.

a) as cast
c) 300°C austempered
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