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Abstract

16 wt% Cr - 2 wt% Mo cast irons with 0-3wt% V were prepared in order to clarify the effect of cryogenic treatment on
variation of hardness and decomposition of austenite (f) during subcritical heat treatment. As-cast specimens were
held at temperature from 773 K -873 K for 14.7 ks, and then cooled by fan air and liquid nitrogen. In the as-cast state,
the hardness and f increased gradually with an increase in V content. In the subcritical heat treatment state, the hard-
ness curves showed a secondary hardening due to the precipitation of secondary carbides and the transformation
of austenite into martensite. The hardness of nitrogen cooled specimen was higher than that in air cooled specimen.
The maximum hardness (HSTmax) was obtained at 823-873 K. The HSTrnax increased with an increase in the V content.

The largest HSTmaX value of 910 HV30 was obtained in the 3 wt% V specimen.
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Table 1 Chemical composition of test specimens.

Alloy (wWt%)

Number
Cr C Mo Mn Si \%

No.1 15.90 | 3.04 | 2.01 | 0.50 | 0.52 | 0.08

No.2 16.28 | 3.07 | 2.00 | 0.54 | 0.61 | 1.03
No.3 16.41 | 3.03 | 1.95 | 0.52 | 0.57 | 1.97
No.4 15.66 | 3.05 | 2.05 | 0.46 | 0.58 | 2.81
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a) No. 1: V-free

b) No. 4: 3% V

Figure 1 Microphotographs of as-cast hypoeutectic 16% Cr-2% Mo cast irons without and with 3%V.
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Figure 2 Effect of V on hardness and decomposition of austenite in as-cast state.
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Figure 3 Phase transformation during subcritical heat
treatment at 823 K in specimen with 3%V. (A:

austenite, M: martensite)
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