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Effect of Subzero Treatment on the Microstructure and

Mechanical Properties of Austempered Ductile Cast Iron
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Abstract : This study was investigated the effect of subzero treatment in austempered ductile cast iron.
Retained austenite transformed to martensite by subzero treatment and strain. With decreasing subzero
treatment temperature and increasing strain, retained austenite transformed more to martensite and transformed
30% above by subzero treatment at -196°C. With decreasing subzero treatment temperature, the value of
strength and ratio of increasing of strength, hardness and ratio of increasing of hardness increased but the
value of elongation and ratio of decreasing of elongation decreased. With decreasing subzero treatment
temperature, impact value and ratio of decreasing of impact value decreased. In case of subzero treatment at
-196C, hardness value increased about 18% and impact value decreased above 20%. We could find that in
subzero treated specimens had a little of effect on the tensile properties but had very much effect on the

hardness and value of the impact.
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Table 1 Chemical composition of specimens.(wt%)

7IAH A2 vA = AEARA Y ¥

Spec. Fe C Si

Mn P S Mg Cu

A Bal 34 2.5

0.21 0.01 0.01 0.05 0.15

Table 2 Microstructure analysis of ductile cast iron for as cast

M Ferrite(%) Perlite(%) Graphite(%) g%%%ﬂed‘%@gb?g(%)
A 67.9 2.2 9.8 17.8
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Fig. 2 Optical micrograph showing the effect of

austempering at 400C after austenitizing
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Fig. 3 Optical micrograph showing the effect of

subzero treatment at -196C
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Fig. 8 Change in hardness and increasing ratio of
hardness in austempered ductile cast iron
obtained by subzero treatment after austempering
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