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Abstract

High chromium cast irons have been widely used as abrasive wear resistant materials. Their main and
typical applications are for rolling mill rolls in the steel-making and pulverizing mills in cement industries
because of excellent abrasive wear resistance. Practically, the required properties of the cast iron must be
high hardness together with very less retained austenite for a long service life. In this research, the effect
of sub-zero treatment on hardness and retained austenite of plain high Cr cast iron with 16% and 26%Cr
was investigated. The annealed specimens were hardened at 1,050 °C and cooled by fan followed with
sub-zero treatment by soaking in dry ice + acetone bath. Hardened specimens were tempered at a range
of 400-550 °C. In the hardened state, the sub-zero treated specimens showed higher hardness than the
fan air-cooled specimens. The volume fractions of retained austenite (V) of sub-zero treated specimens
were much lower than those of fan air-cooled specimens. In the tempered state, the tempered hardness
curves showed a secondary hardening due to the precipitation of secondary carbides and the transformation
of austenite to martensite. The ¥, value decreased as tempering temperature increased. Degree of secondary
hardening was higher in the specimens tempered without sub-zero treatment. The maximum tempered
hardness (H,,) was obtained at 450-500 °C tempering. The Hj,

max

value of sub-zero treated specimens
was higher than that of fan air cooled specimens. The Hy,,, value decreased as Cr content increased to
26%.The highest values of Hy,,,, 810 HV,, in 16%Cr and 781 HV,; in 26%Cr specimens, were obtained in

sub-zero treated specimens where the ¥, value were less than 4%.
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