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ABSTRACT

The elastic modulus and wear resistance in austempered ductile cast iron(ADI) are two important

mechanical properties for automobile parts.

Therefore, the effect of Cu, Ni, Mo and special

austempering treatment such as preheated, prequenched, and step austempering treatments on elastic
modulus and wear resistance has been investigated systomatically. As a result, elastic modulus and

wear resistance were increased by the addition of Mo—
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Table 1 Chemical composition of specimens (wt.%).
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. C Si Mn P S Mg Mo Cu Ni
Specimens
Unalloyed DCI 3.7 2.7 0.14 0.07 0.01 0.045 - - -
Mo—Cu DCI 3.6 2.6 0.16 0.07 0.01 0.045 | 0.313 0.331 -
Mo—Ni—Cu DCI 3.6 2.6 0.16 0.05 0.01 0.041 0.332 0.343 | 0.981
Mo—Ni DCI 3.7 2.7 0.16 0.06 0.01 0.042 | 0.320 - 1.012
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(c) Preheated heat. treatment(PH) cycle.

Fig. 1 Special heat treatment cycles.

(d) Step heat treatment(ST) cycle.
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Table 2 Microstructural analysis in the as cast of DCls.
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Table 3 The effect of additional elements and special heat treatments in ADIs on tensile strength(Mpa).
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Fig. 2 Effects of austempering temperatures and
addition elements in ADIs on the elastic
modules.

Fig. 4 Effects of special heat treatments and
addition elements in ADIs austempered at
350°C on the elastic modules.
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Fig. 3 Micrographs of various ADIs austempered at 350°C
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Fig. 5 Effects of austempering temperatures and
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ADIs compared with DCIs on the specific
wear amount.
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Table 4 Effects of addition elements in DCls on the specific wear amount(%)
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Fig. 6 Morphologies of wear surfaces in various DCls austempered at 350°C

(a) Unalloyed ADI] (b) Mo—Cu ADI (¢) Mo—Ni—~Cu ADI (d) Mo—Ni ADI
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Fig. 7 Effects of special heat treatments and
addition elements in ADIs austempered at
350°C on the specific wear amount.
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Fig. 8 Morphologies of wear surfaces of various special heat treated Mo— Cu ADI(austempered at 350°C).
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