ddvledF e gEgn AdriedTa =) A4 AS. 2004
Jourral of Industrial Technologv. Kangwon Natl Univ.. Korea. No. 24 A. 2004

oxeNYAYG FATATH o 2uto] =3t Elo] WE
AAR B4 2 dzdne #g AT

A Study on the Mechanical Properties and Fatigue
Limit of the Austenitizing Treatment Conditions in
Austempered Ductile Iron
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Kim. Min-Gun Lim. Bok-Kyu

Abstract

This study was performed to mnvesngate the effect of two step austenitized treatment
on the mechanical properties and fracture characteristic of the ductile cast iron and
austempered ductile cast iron(ADI) The obtained results of this study were as follows.

The matrix structures of specimens were changed differently by austenitizing heat
treatment  Microstructure of austempered ductile cast 1ron obtamed by two step
austenitized treatment was baimtic fermte and retained austemite With two step
austenitized treatment. vield strength. tensile strength and hardness decreased. while the
elongation increased
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A-8 hea uplothe
austenitizing terrpera‘ure
B-C hold at the
austentizing termoerature
(200 -20r)

C-D aquench to
austemoering temperature
D-£ hold atthe
austemperng temperature
{375C ~2hr)

800

400 E-F ar cool to room

“smperature

Austempering Temperature (C)

Austempering time (Hour)

(a) single step
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austentzing empe-ature
B-C hold at the
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(900 -2hr)

C-0  pre quenching
(coo'ing rate 0 05T/sec)
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austemoenng temoerature

E-F holda' te
austemoering iemperature
{375T-2hr)

F-G ar cool to room
temperature

400

Austempernng Temperaturo (C)

Austempering time (HOU[)

{b) Two step

Fig. 1 Heat treatment cycle for austenitizing and
austempering of ductile cast iron.
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Fig. 2 Configuration and dimensions of rotary
bending fatigue specimen (mm).
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Table 1 Chemical composition of casting(wt%)
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(c) Series C

Fig 3 Microstructure of (a) as cast ductle iron
showing fernte and islands of pearlite.x100 (b)
ductle ron austentized at 920°C for 1h and
austempered at 375C for 2h. (¢! ductle iron
austenitized at 920C for 1h and pre guenching
(cooling rate of 0.05C/sec from 920C to 8207C)
and austempered at 375C for 2h. nital 2%.
Magnification 500x.
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(a) Series B (a) Series A

(b) Series C (b) Series B

Fig. 4 SEM Microstructure of AD! processed by (a)
single step (b) two step.
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Fig. 5 SEM Micrographs of fracture surface In
ductl cast ron. (a) as cast (b) single step (ADI) (c)
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Table 2 Mechanical properties of specimen.
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Oy Yield strength(MPa) 6 : Elongation(%)

O71s Tensile strength(MPa) H. Vickers hardness
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Fig. 5 Effects of heat treatments of the S-N

curve of ADI
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