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Effect of Ni on the Mechanical Properties and
Fracture Characteristics of Austempered Ductile Iron

Sang-Ho Baek*, Hong-Beom Kim*, Chang-Kuy Kim** and Chang-Ock Choi*
Abstract

The effect of Ni addition, on the mechanical properties and fracture characteristics of Mo-Cu and
Mo-Ni-Cu alloyed ductile iron austenitized at 900°C and austempering temperatures of 250°C, 300C
and 350°C. The tensile strength, yield strength and hardness are decreased and elongation and impact
value are increased in both Mo-Cu and Mo-Ni-Cu alloyed austempered ductile iron, with increased
austempering temperature. According to the austempering temperature are increased, the amount of
retained austenite are increased. Maximum value of fracture toughness is obtained at 350C
austempering temperature at this condition, the amount of retained austenite came-to 40% 1n Mo-Ni-
Cu alloyed ADI and 34% in Mo-Cu alloyed ADI. The fracture surface of ADI which had represented
high ioughness are showed a quasi-cleavage pattern and a dimple pattern with micro void. Comparing
the fracture characteristics of Mo-Cu alloyed ADI with that of Mo-Ni-Cu alloyed ADI, the latter was

superior to the former. (Received January 18, 1994)
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Table 1. Chemical composition of ductile cast iron specimens.

specimen Mn

P

Cu Ni CE

Mo-Cu 0.27

0.02

0.01 0.52 4.39

Mo-Ni-Cu

0.23

0.03

0.01 0.55 0.99 - 4.26
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Table 2. Structure analysis of ductile cast iron
specimens matrix for as-cast.

specimen pearhte fernte nodularity
(%) (%) (%)
Mo-Cu 63.45 21.24 86
Mo-Ni-Cu 68.44 16.70 92
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Fig. 1. Geometry of specimens.
(a) CT specimen
(b) Tension specimen
(¢) CVN-impact specimen
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Photo 1. Optical microstructures of austempered ductile iron.
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Fig. 2. Effect of austempering temperature on ten-
sile strength, yield strength and elongation
of austempered ductile iron.
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Fig. 3. Effect of austempering temperature on hard-
ness and 1mpact absorption energy of
austempered ductile iron.
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Fig. 4. Load vs. crack opening displacement test
results for austempered ductile iron alloyed

Mo-Cu.
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Fig. 5. Load vs. crack opening displacement test

results for austempered ductile iron alloyed
Mo-Ni-Cu.
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Fig. 6. Relation between retained austenite volume
(Vr) and fracture toughness value(K)
of austempered ductile iron.
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Photo 2. Fracture surface appearance of austempered ductile iron.
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