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Effect of the Amount of Retained Austenite on the
Mechanical Properities of Austempered Ductile Iron

J. 0. Choi, 8. H. Lee, 8. T. Park and C. O. Choi
Department of Metallurgical Eng., Dong-a University

Abstract Austempered Ductile Iron (ADI) castings having various chemical composition and heat treatment condi-
tions were investigated. Especially, this study was investigated the influence of various parameters on austempering
temperature and alloying elements. The addition of Mo, Cu, and Ni individually or combined in these alloys also
investigated. The alloying etements influence the austempering reaction, the microstructures, mechanical properties
and amount of retained austenite. In this study, the mechanical properties (ultimate tensile strength(UTS), hardness,
elongation) are analysed to show the relationship between alloying elements, austempering temperatures and
amount of retained austenite. The amount of retained austenite was the range of 15 - 40%. In case of the alloy to
witch Mo, Cu, and Ni was added, the amount of retained austenite was the largest at a constant austempering tem-
perature.
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Table 1. Chemical composition of Specimens.

Specimen C Si Mn P S Mo Cu Ni CE.
Mo 371 2.46 0.20 0.03 0.01 0.43 - - 4,54
Cu 3.37 247 0.20 0.02 0.01 0.53 - 4.2
Ni 3.58 2.23 0.25 0.02 0.01 - - 0.92 4.32
Mo-Cu 3.42 2.57 0.25 0.02 0.02 0.25 ‘ 0.53 - 4.28
Mo-Ni 3.60 2.15 0.50 0.03 0.06 0.52 - 1.03 4.33
Cu-Ni 3.62 211 0.40 0.04 0.02 - 0.51 0.92 4.34
Mo-Cu-Ni 348 2.18 0.46 0.03 0.05 0.45 0.64 0.10 4.21
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Fig. 1. Microstructures of specimens austenitized at 900°C for 1hr and austemperd at 240°C, 320°C and 400°C for 1hr.
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Tabie 2. Specimen analysis of ductile irons.
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Specimen Pearlite (%) Ferrite (%) Graphite (%) Nodularity (%)
Mo 4.78 76.08 19.17 85
Cu 31.27 53.86 14.87 82
Ni 1191 69.63 18.46 86
Mo-Cu 65.37 2045 14,18 84
Mo-Ni 84.08 4.80 1112 87
Cu-Ni 59.39 20.52 20.09 87
Mo-Cu-Ni 71.78 13.84 14.38 91
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Fig. 2. Ausferritic matrix of austempered ductile iron with Mo-Cu-Ni austenitizing at 900°C for 1hr and austempered (a),
(b) 240°C for 1hr, (c), (d) 320°C for 1hr and (e}, () 400°C for 1hr.
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Fig. 3. Diffraction pattern of X-ray. of ductile iron with Mo-Cu-Ni austenitized at 900°C for lhr austempered at 240°C,

320°C, 360°C and 400°C for 1hr.



SR E FARATEEL] 71AA QR TXle e cHhol B 4 183

s s s i 1}

-
a"

.:Illfllf

Mo-Cu-Ni

Fig. 4. Diffraction pattern of X-ray for ductile irons with the alloys austenitized at 900°C for 1hr and austempered at 320°C
for 1hr
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Fig. 5. Effect of austempering temperature on retained
austenite of austempered ductile irons.
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Fig. 8. Effect of austempering temperature on tensile
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