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Effect of Alloying Elements on the Wear Resistance
of Austempered Ductile Iron

Sang-Hak Lee, Hong-Beom Kim, Jong-Chul Kim, Byung-Wook Chun,
Chang-Gyu Kim* and Chang-Ock, Choi

Abstract

A series of investigations for Austempered Ductile Iron (ADI) castings were carried out by using the specimens with
various chemical compositions and heat treatment conditions. The rolling wear characteristics of alloyed austempered
ductile irons under an unlubricated dry rolling condition was evaluated by the Amsler type test with 9.09% sliding ratio.
Generally, the wear amount was increased with the austempering temperature and decreased when the hardness of the
matrix was higher. The alloying elements also influenced the austempering reaction, the microstructure and the mechanical
properties. In this study, the mechanical properties (i.e.) ultimate tensile strength (UTS), hardness, elongation) and the
wear resistance are analysed to show the relationship between the alloying elements and the austempering temperatures.
Mo, Cu and Ni are alloyed individually or in combination. It has been found that when Cu and Ni alloyed individually to
a casting, the wear amount is increased than others with elements alloyed in combination. The amount of rolling wear loss
was decreased when Mo was alloyed in cast iron, individually or in combination. (Received June 1, 1998)
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Table 1. Chemical composition of specimens
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Fig. 1. Schematic representation of amsler type wear test
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Comp. . .

specimen C Si Mn P S Mo Cu Ni Mg C.E.
Mo 371 2.46 0.20 0.03 0.01 0.43 - - 0.04 4.54

Cu 3.37 2.47 0.20 0.02 0.01 ~ 0.53 — 0.04 4.2
Ni 3.58 2.23 0.25 0.02 0.01 — - 0.92 0.05 432
Mo-Cu 3.42 2.57 0.25 0.02 0.02 0.25 0.53 - 0.04 4.28
Mo-Ni 3.60 215 0.50 0.03 0.06 0.52 - 1.03 0.05 433
Cu-Ni 3.62 2.11 0.40 0.04 0.02 - 0.51 0.92 0.04 4.34
Mo-Cu-Ni 3.48 2.18 0.46 0.03 0.05 0.45 0.64 1.10 0.08 4.21
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Photo 1. Microstructure of austempered ductile iron (X 400).
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Fig. 2. Relation between retained austenite and alloyed
elements of austempered ductile iron.
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Photo 3. SEM for wear surface of austempered ductile
irons (austenitizing for 1 hr. at 90°C, austempered
for 1 hr. at 320 °C, o, = 64 kg f/mm?, 9x 10* rev).
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