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Effect of Alloying Elements and Heat Treatment Temperatures on the Retained
Austenite of Austempered Ductile iron

Deog-Ryul Kim*, Byung-Wook Cheon*
Chang-Gue Kim** and Chang-Ock Choi**

Abstract

Retained austenite in matrix of austempered ductile iron has been well-known as a parameter In
controlling mechanical properties, but investigation to obtain quantitative relationship with mechanical
properties lack. Therefore, this study executed austempering treatment at various temperatures on duc-
tile iron alloyed with Mo, Ni, Cu. In consequence, microstructure of retained austenite transformed
coarse, and quantity increased according as austempering temperature increased. After heat-treat-
ment, microstructure of specimen alloyed with Ni was fine, and toughness improved. At austempering
temperature up to 400°C, carbide precipitation started in retained austenite. In consequence, afforded

cause of hardness increase, a lot of increase did not arise for coarse structure.
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Table 1. Chemical composition of ductile cast iron(wt%)

Specimen T.C Si Mn P | S Cu Mo N1 C.E.
Mo-Ni-Cu 3.45 2.41 0.23 0.03 0.01 0.55 0.23 0.99 4.26
Mo-Cu 3.53 2.56 0.27 0.02 0.01 0.52 0.25 - 4.39
Mo-Ni 3.66 2.34 0.27 0.03 0.01 - 0.22 1.07 4.45
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(a) Tension specimen.
(b) CVN impact specimen.
Table 2. Structures analysis of ductile cast iron
- Average Number of
: Pearlite Ferrite Nodularity diameter of graphite
Specimen (%) (%) (%) graphite nodule
nodule (ym) (# /mm?)
Mo-Ni—-Cu 68.44 16.70 92 45.6 96 |
Mo-Cu 63.45 21.24 86 37.8 110
Mo-Ni 27.62 55.65 94 33.5 138
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Fig. 2. Microstructure of austempered ductile iron alloyed with Mo-Ni—-Cu( X 400).

(a) as cast.

(¢) 300C, austempered for 1lhr.
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(b) 250°C, austempered for 1hr.
(d) 350°C, austempered for 1hr.
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Fig. 3. Microstructure of austempered ductile

(a) as cast.
(¢) 250°C, austempered for lhr.
(e) 350°C, austempered for 1hr.
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iron alloyed with Mo-Cu( x 400).

(b) 210°C, austempered for lhr.
(d) 300°C, austempered for lhr.
(f) 400C, austempered for lhr.
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Fig. 4. Microstructure of austempered ductile iron alloyed with Mo-Ni( x400).

(a) as cast.
(c¢) 250°C, austempered for lhr.
. (e) 350°C, austempered for lhr.
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(b) 210°C, austempered for lhr.
(d) 300°C, austempered for lhr.
(f) 400C, austempered for 1lhr.
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Fig. 6. Fracture surface appearance of austempered ductile iron alloyed with Mo-Ni( X 400).
(a) as cast.
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(b) 250°C, austempered for lhr.
(d) 350°C, austempered for 1hr.
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Fig. 7. Fracture surface appearance of austempered ductile iron alloyed with Mo-Cu( X 400).

(a) as cast.
(c) 300°C, austempered for lhr.
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(b) 250C, austempered for lhr.
(d) 350°C, austempered for lhr.
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Fig. 8. Fracture surface appearance of austempered ductile iron alloyed with Mo-Ni( x 400).

(a) as cast.
(c) 300C, austempered for 1hr.
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