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The Study on the Strength and Toughuess of Austempered Ductile Cast Iron

Young —Kye Lee *, Sug—Won Kim* Dong—Keon Kim*, Bang —Sik Lee **

Abstract

Ductile cast iron has good ductility and toughness, for the graphite morphology is sphe-
roidal,

It has been reported that the strengthening and toughening of the ductile cast iron was
resulted from the modification of matrix structure by the heat treatment or the addition of
alloying elements.

In this study, effects of various special heat treatments (cyclic heat treatment and inter-
mediate heat treatment)and Ni addition on the toughness and strength of the austempered
ductile cast iron were studied.

The results obtained from this study were as follows;

1. The amount of fine pearlite was increased with the Ni content and the number of cycle in
cyclic heat treatment.

2. When the specimens treated and not by special heat treatment at 820 was austempered,
in the former the austenite was formed on grain boundary entirely, but in the latter on
grain boundary partially.

3. The impact energy was decreased with the Ni content, because the coarisen austenite
pools formed with the Ni content was transformed into martensite during quenching.

4. The mechanical properties of austempered ductile cast iron containing 2%Ni treated cyc-
lic heat treatment(5 cycles)was very excellent in handness 99(HRB), impact energy 12
(Kg—m) maximum fracture load 1500(Kg—f).
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Table 1. Chemical composition of specimens (Wt.%5)
El C Si Mn P S Mg N1
No
Si 3.902 2.717 0.223 0.061 0.013 0.042 0.02
So 3.892 2.723 0.221 0.059 0.010 0.040 0.492
S3 3.904 2.720 0.218 0.060 0.011 0.041 1.021
Y 3.898 2.719 0.220 0.062 0.009 0.044 1.487
Ss 3.901 2.720 0.222 0.064 0.012 0.039 2.134
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Fig. 1 Schematic diagrams of heat treatment
procedures.
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Photo 1. Microstructures of as —cast DCI with
various Ni contents. (A) 0% (B) 1.0% (C) 2.0%
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Photo 2. Microstructures of prior structure
containing 0.5% Ni with various special
heat treatments at 820°C.

(A) 0 cycle (B) 5 cycles
(C) 10 cycles (D) . M. H.
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(Austenitizing Temp.: 820°c, Tempering
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Photo 5. Scanning Electron Micrographs of ADI
containing 2.09; Ni with various special
heat treatments. (Austenitizing Temp.;
820°C, Tempering Temp.; 350°C)
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(D) I. M. H.
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Fig. 3 Effects of various special heat treatment on

Charpy impact energy and maximum fracture
load at 0°C. (Austenitizing Temp.: 350°C)

Tempering. Temp.:350C).
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