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Effect of Sub-Zero Treatment on variation of Hardness of High Cr Cast irons with

Different Cr content
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Abstract

In this research, the effect of sub-zero treatment on variation of hardness during heat treatment of high Cr cast irons
with different Cr content of 10, 16, 20 and 26%Cr was investigated. The test specimens were hardened at 1323K for
5.4 ks and then, cooled by air and dry-ice with alcohol. The hardened specimens were tempered at 673, 723, 773 and
823K for 7.2 hrs and subsequently, cooled by air and dry-ice with alcohol. In the as-hardened state, the matrix
structure consisted of retained austenite, martensite and secondary carbides. The hardness increased with an increase
in Cr content up to 20% and then decreased. The hardness of specimen hardened by dry-ice with alcohol was higher
than that of cooled by air. In the tempered state, the hardness showed the secondary hardening due to the
precipitation of secondary carbides and the transformation of austenite to martensite. The maximum tempered
hardness (HTmaX) was obtained at 723-773K. The highest value of HTmax, 830 HV30, was obtained in 20%Cr cast iron

hardened by dry-ice with alcohol.
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Table 1 Chemical composition of test specimens.

Alloy (wt%) Vc (%)
C Si Mn Cr
No.1 2.95 0.55 0.65 10.53 26.9
No.2 3.02 0.62 0.76 16.64 31.2
No.3 2.97 0.60 0.78 20.34 32.6
No.4 2.96 0.58 0.75 26.10 35.7

*\c = 12.33%C + 0.55%Cr-15.2"
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Figure 1 As-hardened microstructure of 16%Cr
specimen hardened from 1373 K and cooled

by dry-ice with alcohol.
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Figure 2 Effect of Cr content on hardness in the

as-hardened state.
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ing temperature of test specimens.
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