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Effect of Alloying Elements on Hardness during Heat Treatment of Multi-

alloyed White Cast Iron
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Abstract

The multi-alloyed white cast irons with varying alloy contents were prepared in order to clarify
variation of hardness during subcritical heat treatment. After annealing at 1173 K, the specimens
were hardened at 1323 and 1373 K and subsequently cooled by force air. As-hardened specimens
were tempered at 673-873 K. It was found that the hardness in as-hardened state increased greatly
with an increase in C content and increased a little with increasing Tungsten equivalent value (Weq)
and Cobalt (Co) content. In tempered state, the hardness curves showed a secondary hardening
due to the precipitation of secondary carbides and the transformation of austenite into martensite.
The hardness of specimen hardened from 1373 K was higher than that of hardened from 1323 K.

The maximum tempered hardness (Hq.,,) Was obtained at 723 K. The Hy,,, increased remarkably
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with rising the C content and increased gradually with increasing Weq value and Co content. The

largest Hr,,, value of 840 HV30 was obtained in the specimen with 2.07%C, 2.07%Co and Weq

value of 6.18.
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Table 1 Chemical composition of test

specimens.
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a) No.1: (1.58%C)  b) No. 3: (2.07%C)

Figure 1 As-hardened microstructure of

specimens hardened from 1373 K.
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Figure 2 Effect of alloying elements on

hardness in the as-hardened state.
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Figure 3 Relationship between hardness and

tempering temperature of test specimens.
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Figure 4 Effect of alloying elements on

maximum tempered hardness (Hypay)-
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