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Effect of Special the Heat Treatment on the Strength and Toughness in
a Multi-phase(Ferrite-Bainite-Martensite) Ductile Cast Iron

Hyun-S00 Choi, Sug-Won Kim

Abstract

This study is aimed to investigate the effect of cyclic heat treatment which is special heat treat-

ment on the strength and toughness in Multi-phase(Ferrite-Bainite-Martensite) Ductile cast irons.

Spceimens were austenitized at eutectoid transformation temperature range(a+7r) for 30min and

austempered at 300°C and 400°C for different holding times, and then quenched in ice water to ob-

tain the multi-phase(Ferrite-Bainite-Martensite) structure from various prior structures, which

was obtained by various cyclic heat treatments.

As the number of cycle in cyclic heat treatment increased, volume fraction of pearlite increased

and the its morphology was refined.

As the number of cycle in cyclic heat treatment increased, the multi-phase(Ferrite-Bainite-Marte-

nsite) was dispersed in whole matrix as refined island phase.

Particularly, martensite among the multi-phase gradually became a spherical shape.

Good combination in impact energy and tensile strength was dctained in 840°C-300°C-15min condi-

tion after 10 cycles in cyclic heat treatment, and its multi-phase volume fraction is Ferrite(50% )-

Martensite(13% )-Bainite(37%).
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(wt. %)

Si Mn

0.2

P
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Heat treatment for ferritizing.
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Fig. 2 Schematic diagrams of cyclic heat treat-
ment and austempering treatment for
multi-phase(ferritebaimte-martensite) st-

ructure.
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Microstructures of specimens (A) as-
cast structure, (B) full annealed ferr-
itic ductile cast iron.
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Photo 2. Microstructures of specimens due to various cyclic number.
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Fig. 3 Effect of the number of cyclic heat treat-
ment on prior structures and mechanical

properties.
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Photo 3. Microstructure showing multi-phases
(ferrite-bainite-martensite) in specimen
isothermally treated at 300°C for 2min
after austenitizing at 860°C for 30min
(5 cycles).

(A) ferrite(white)
(B) martensite(grey)
(C) bainite(black)
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Photo 4. Effect of various cyclic heat treatment
on microstructures of specimens austem-
pered at 400°C for 5min after austeniti-
zing at 840°C for 30min.
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Photo 5. Microstructures of specimens austem-
pered at 400°C for bmin after austenit-

izing at 840°C for 30min ; revealed by
SEM.
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