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Abstract

In this research, the effect of cryogenic treatment subject to sub-critical heat treatment on abrasive wear
resistance of the 16 wt% Cr - 2 wt% Mo cast irons with 0-3 wt% V was clarified. The as-cast specimens were
prepared and held at 500, 550 and 600 °C for 4 hours, and then cooled by air and liquid nitrogen. In the as-cast
state, the hardness increased gradually with an increase in V content. In the subcritical heat treatment 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 nitrogen cooled specimen was higher than that of air
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cooled specimen. In abrasive wear test, the abrasive wear loss increased in proportion to the wear distance in all

specimens. The wear rate (Rw) decreased when the hardness and vanadium content increased. The smallest

wear rate was obtained in the 3 wt% V specimen which treated at 550 °C and cooled by liquid nitrogen.

Keywords: Subcritical heat treatment, cryogenic treatment, high chromium cast iron, hardness, abrasive wear

resistance, vanadium effect
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Table 1 Chemical composition of test specimens.

Number Alloy (wt%)
Cr C Mo | Mn Si vV
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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Figure 1 Schematic drawing of Suga abrasion

wear tester.
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b) 3% V

Figure 2 Microphotographs of as-cast hypoeutectic

16% Cr-2% Mo cast irons without and with 3%V.
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Figure 3 Effect of vanadium on hardness in as-cast

state.
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Figure 4 Phase transformation during sub-critical
heat treatment at 550 "C in specimen with 3%V. (A:

austenite, M: martensite, MC: V-rich carbide)
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Figure 5 Relationship between macro-hardness and

micro-hardness of 16% Cr-2% Mo cast iron without
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b) Liquid nitrogen cooling

Figure 6 Relationship between wear loss and wear

distance of 3%V specimen.
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Figure 7 Effect of hardness on wear rate (Rw) of

specimens cooled by liquid nitrogen.
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Figure 8 Effect of V content on wear rate (Rw).
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