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Fig. 1 Heat treatment process of isothermal quenching
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Fig. 3 Effect of Ni-Mn contents on the microstructure and characteristic parameters of graphite spheres in ADI
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Tab. 1 The graphite characteristic parameters and the proportions of austenite in the matrix structure
for each group of ADI ingots

SiH ONi ONi ONi  04Ni 04Ni 04Ni 07Ni 0.7Ni 0.7Ni  1.0Ni  1.0Ni  1.ONi
DL

0.IMn 02Mn 03Mn 0.1Mn 02Mn 0.3Mn 0.IMn 02Mn 03Mn 0.IMn 02Mn 0.3Mn
AP EA/um 3486 33.61 3345 3079 29.61  29.05 27.19 26.64 26.12 2644 2585

25.67
ERIL 2 /% 78.7 80.3 77.4 83.1 84.5 82.5 85.9 86.5 83.2 82.4 83.6 81.7
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Fig. 4 SEM images of matrix structures of ADI samples with different Ni and Mn contents
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Fig. 5 XRD patterns of ADI samples with different alloying additions
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Fig. 6 Effect of Ni and Mn addition on the proportion of austenite in ADI
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Fig. 7 Effect of Ni and Mn additions on the mechanical properties of ADI samples at room temperature
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Fig. 8 The impact fracture morphologies of ADI samples at different temperatures
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Effects of Ni and Mn Elements on Microstructure, Properties and Low
Temperature Impact Toughness of Austempered Ductile Iron

ZHANG Ya-jun', ZHOU Zhang-song', MA Jin-zhe’, LI Guang-long’, QU Ying-dong’, ZHANG Wei’
(1. Jiangsu Hongde Special Parts Co., Ltd., Nantong 226352, Jiangsu, China; 2. School of Materials Science and Engineering, Shenyang
University of Technology, Shenyang110870, Liaoning, China)

Abstract:

In this work, the effects of Ni(0-1.0%)and Mn(0.1%-0.3%)content on the microstructure and mechanical
properties of austempered ductile iron(ADI)were studied. The results show that with the increase of Ni and
Mn contents, the average size of graphite spheres in ADI decreases, the spheroidization increases first and then
decreases, and the volume fraction of austenite phase in ADI matrix increases. When the addition amounts of
Ni and Mn elements are 0.7% and 0.2%, respectively, the comprehensive mechanical property of ADI is the
best. The tensile strength is 1 007 MPa, the elongation is 9.2%, and the Charpy impact test absorption energy
reaches a maximum of 6.1 J at -40 °C .
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austempered ductile iron; austenite; mechanical properties; low temperature impact toughness
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