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Effects of the Alloying Elements and Special Heat Treatment on the Multi-phase
(Ferrite-Bainite-Martensite), Strength and Toughness in Ductile Cast Iron

Sug-Won Kim, Eui-Kweon Lee and Jae-Hwan Sim
Abstract

Ductile cast iron has a good ductility and toughness than those of gray cast iron, because the shape
of graphite 1s spheroidal. Also, it has been reported that additional strengthening and toughening of the
ductile cast iron can be obtainded from the proper combination of matrix structures by the heat treat-
ment and addition of alloying elements. In this study the effect of special heat treatment and addition
of alloying elements(Ni, Mo) on the multi-phase(ferrite-bainite-martensite) structures, strength and
toughness of ductile cast iron were studied systematically.

In water quenching from 770°C, the martensite volume(% ) increased, but the ferrite volume(%) de-
creased with increment of N1 content.

In as cast, pearlite volume(% ) and hardness increased with increment of Mo and Ni contents. And
with the increment of the destabilization austempering holding time, the bainite volume(% ) increased
but the martensite volume(% ) decreased.

- As destabilization austempering holding time is same, bainite volume(%) decreased, martensite in-
creased with the increment of N1 and Mo contents.

The hardness and tensile strength decreased, but impact energy increased with the decrease of Ni
and Mo contents, and increment of holding time of destabilization austempering treatment.

(Received August 25, 1993)
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Fig. 1. Schematic diagram of special heat
treatment destabilization austempering for

multi-phase(ferritebainite-martensite)
structure.
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Photo 1. Microstructures of as-cast DCI with
alloying addition(Ni, Mo).
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Photo 6. Micrographs of 0.6%Mo specimens

austempered at 300°C for various times after
austenitizing at 770°C for lhr.
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