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In recent years there has been a dgnificant interest in Austempered Ductile Cast Iron (ADI) as an
engineering materid. When ductile cast iron is austempered in the temperature range of 260°-400°C,
it produces an auderite microstructure (mixture of bainitic ferrite and high carbon audenite). This
unique microstructure provides many excelent properties in ADI, such as high srength with good
ductility, good fatigue srength, fracture toughness and wear resstance. While ADI has excelent
mechanica properties, its Young's modulus is gpproximately (20%) lower than sted. Therefore the
thin components made with ADI have a tendency to bend in service.

Because of this limitation of ADI, there has been a growing interest in the austempered cast deds as
sructurd materids. Conventiona cast steels lack the presence of graphite nodules because of lower
dlicon content as well as the abisence of magnesum or cerium as nodularizers. Moreover, even
though the conventiond cast steds has higher Young's modulus than ADI, they dso have poor
cagtability and machinability. However, if cast seds can be made with increased dlicon content (in
excess of 2.00%) and with magnesum or cerium as nodularizers, then carbon will exig in the form
of graphite nodules in the matrix. On austempering such a spherodized graphite cast sed, a Smilar
microstructure congsting of bainitic ferrite and high carbon audenite (as in case of ADI) should be
obtained. With a smilar microstructure to ADI, these spherodized graphite cast stedls are expected
to provide excellent mechanica properties and fracture toughness.

In this investigation, a new high carbon (1.0%) high glicon (3.00%) and high manganese (2.00%)
spherodized graphite cast sted has been developed. The influence of austempering process on the
microstructure and mechanicad properties of this sted was examined. The influence of austempering
process on the plane drain fracture toughness of this stedl was dso studied. The test results show
that by usng a suitable austempering process it is posshble to produce more than 80% audtenite in
the matrix. Figurel shows a typica microgtructure produced in this sted after audtenitizing at 954°C
for 2 hours and austempering a 316°C for 6 hrs. Figure 2 shows the effect of austenitizing
temperature on volume fraction of audenite The volume fraction of the audtenite was found to
increase with increase in audenitizing temperature. Presence of a large percentage of audenite (in
excess of 80%) in the matrix made the sted admost nor-magnetic. Austempering has resulted in a
ggnificant improvement in mechanica properties as wel as the fracture toughness of the materid.
The yidd and tendle drength of the maerid decreased with the increese in audenitizing
temperature (Figure 3). Figure 4 shows the influence of audenitizing temperature on fracture
toughness of the materid. The plane dran fracture toughness was found to decrease with the
increase in audenitizing temperature Potentid agpplication of this sed are in automotive, ar craft,
and naval structura components.
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Figure 1. Microgtructure of the Materid.
Audtenitized at 954°C for 2 hrs.
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Figure 3: Influence of Audtenitizing Temperature
on Tensle Strength
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Fgure 2: Influence of Augtenitizing Temperature

on Volume Fracture of Augtenite.
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Figure 4: Influence of Audenitizing Temperature
on Fracture Toughness.
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