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Effects of Special Heat Treatments and Alloying Elements on the
Microstructures and Mechanical Charateristics of ADI

Sug-Won Kim*, Sang-Won Han, Ui-Jong Lee, Jin-Sung Park, Kee-Do Woo and Dong-Keun Lim

Abstract

The effects of heat treatments and alloying elements on the microstructure and mechanical charaterisitics of specially austem-
pered ADIs containing alloying elements such as Cu, Mo and Ni were investigated. To compare with the effect of conventional
and normal(CN) austempering treatment, two kinds of special austempering treatments which are those with pre-quenching and
pre-heating were conducted. The hardness and uniaxial fatigue tests were carried out to evaluate the mechanical charateristics.
The hardness of ADI treated by CN heat cycles was higher than those of other ADIs. Cu added ADI (Cu-ADI) tempered at 400
after austenitizing exhibited the highest fatigue life cycles. While austempering after prequenching makes the austenite with hgh
carbon stable, which resulted in transformation to highly strengthened bainites from the carbon enriched austenite phases during

tempering. The high carbon enriched banites is considered to improve the fatigue strength.
(Received January 5, 2002)
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Fig. 1. Heat treatment cycles.

Table 1. Chemical compositions of specimens. (wt.%).

W Si Mn S P Ni Mo Cu
Specimens
Unalloyed DCI 3.5 2.26 0.17 0.007 0.02
Cu-DCI 3.3 2.39 0.16 0.008 0.03 0.37
Ni-DCI 34 2.38 0.17 0.008 0.03 04
Mo-DCI 35 2.38 0.17 0.009 0.03 0.17
Table 2. Microstructural and hardness test results of ductile cast irons.
pearlite (%) territe (%) graphite (%)  nodule count each/mfi  nodularity (%) hardness (HBN)
Unalloyed DCI 23 77.4 20.3 256 94 154
Cu-DCI 42 38.3 19.7 253 94 212
Ni-DCI 21 59.5 19.5 242 90 163
Mo-DCI 20.5 60.3 19.2 245 90 160
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Fig. 2. Scanning electron micrographs of conventionally heat-treated austempered ductile cast irons(CN-ADIs).
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Fig. 3. Microstructures of specially heat treated Cu-ADIs.
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Fig. 4. Effects of special heat treatment and alloying elements

on the amount of retained austenite of ADIs.
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. 5. Effects of special heat treatment and alloying elements
on the hardness of ADIs.
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elements on the fatigue life of conventionally
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Fig. 8. Scanning electron micrographs fractographs of specially heat treated Cu-ADIs.
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