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The Effects of Molybdenum and Nickel Addition on Impact

Toughness of Austempered Ductile Cast Iron

Yooﬁ-Woo Park, Hyun-Ku Chang

Abstract

This study was carried out in the austempering temperature and time after Ni, Mo addition in purpose of modification

of impact toughness of austempered ductile irons. Addition of alloy element and austempering treatment of 900C

60 minutes followed by 300C, 350C and 400°C for 60 minutes, in this case impact value was increased by ideal

mixed structure, But impact value was decteased when holing time is 120minutes, this is attributed to segregation

and carbide precipitation from high carbon austenite. Highest impact value was obtained by 350°C (Mo-addition)

and 400 T (Ni-addition). This phenomena was caused by presence of remained austenite. At all austempering tem-

perature,, Ni-added specimen showed higher impact values than that of Mo-added specimen. And hardness property

was affected by austempering temperature and holding time rather than amounts of alloying element.
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Fig. 3. Effect of molybdenum content on the impact

values of austempered ductile irons heat treated
at 900°C, 60minutes followed by austemper for

60minutes.
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Fig. 4. Effect of molybdenum content on the impact
values of austempered ductile irons heat treated

at 900°C, 60minutes foliowed by austemper for
120 minutes.
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Fig. 5. Effect of nickel content on the impact values of
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Photo. 1. Microstructure of unadded specimens with various austempering temperature (nital etched, SEM, X 1000).

3500C 400°c

Photo. 2. Microstructure of Mo-added specimens with various austempering temperature(nital etched, SEM, X 1000).
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Photo. 3. Microstructure of Ni-added specimens with various austempering temperatute (nital etched, SEM, X 1000).
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Fig. 7. Effect of molybdenum content on the hardness
properties of austempered ductile irons  heat
treated at 900°C, 60minutes followed by
austemper for 60minutes,
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Fig. 9. Effect of nickel content on the hardness properties
of austempered ductile irons heat treated at 900C,

60minutes followed by austemper for 60minutes.
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Fig. 8. Effect of molybdenum content on the hardness

properties of austempered ductile irons heat

treated at 900°C, 60 minutes followed by
austemper for 1200 minutes.
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Fig. 10. Effect of nickel content on the hardness

properties of austempered ductile irons
heat treated at 900 'C,, 60minutes followed
by austemper for 120 minutes.
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