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Effect of Martensite on the Mechanical Properties of
Austempered Ductile Cast Iron with Cu
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Effect of martensite on the mechanical properties of austempered ductile cast iron was investigated after obtained the
martensite by subzero treatment. Retained austenite was transformed to martensite by subzero treatment, and with
decreasing subzero treatment temperature, volume fraction of martensite was increased. With increasing of the vol-
ume fraction of martensite, tensile strength was increased and elongation was decreased, ratio of increasing of
strength and decreasing of elongation was higher in case of specimens with lot's of Cu contents. With increasing of
the volume fraction of martensite, hardness slowly increased until only about 5% and it rapidly increased in a straight
proportion when it is above 5%, while impact value was rapidly decreased until about 7% but it had a lite change

when it is above 7%.
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Fig. 1. Optical micrograghs of ductile cast iron; a) A
specimen and b) B specimen.

Table 1. Chemical composition of specimens (wt. %)

AN - OIFE - £FL - WA - YIS -

Az

A1 308 FAEIC 3 AEAFEe] F23 A
o 223} e 2Riwy Ae] 9 AP e e
iR S Fat 9 FALHA v P o) e,
22858 M)Al AN FFeAHU|ES} Al
2ol o3l YA rlEdAllES] % Co-Kadg ©]
B3 AN e AT ERE Millerd (14}
e e U (=

Fig. 1& Cu #¥°] 0.15 2 0.56%%] TAREAFH
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pering at 400°C after austenitizing; a) A specimen b) B
specimen.

Spec. Fe C Si Mn P S Mg Cu
A Bal 3.4 25 0.21 0.01 0.01 0.05 0.15
B Bal 3.6 2.6 0.23 0.02 0.01 0.04 0.56
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Fig. 4. Change in each phase by subzero treatment in
austempered ductile cast iron,
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Fig. 3. Optical micrographs showing the effect of subzero treatment in austempered ductile cast iron.
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Fig. 5. Relationship between ratio of transformation of
retained austenite and subzero temperature in austem-
pered ductile cast iron.
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Fig. 6. Effect of volume fraction of martensite on the

tensile strength and elongation in austempered and then

subzero-treated ductile cast iron.
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Fig. 7. Effect of martensite on the hardness and impact

value in austempered and then subzero-treated ductile cast
won.
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