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Changes of Microstructure due to Mn Element and Pearlite-Bainite
Transformation Treatment in Ductile Cast Iron

Kwan-Soo Suh, Byung-Joon Ye

Abstract

The purpose of present investigation is to obtain ductile cast iron with ferrite-bainite matrix

by pearlite-bainite transformation treatment. Ductile cast irons having three kinds of Mn amp-
unt had been manufactured. Mn increased pearlite volume fraction iin as-cast ductile cast iron.
Ductile cast irons of different pearlite fraction were austenitized at 875 € for 230-350 sec or 925
C for 130-170 sec followed by austempering at 300 ‘C or 400 C for the various periods of time

from 5 to 30 min. When specimen was austenitixed for 130 sec at 925 C and for 230 sec at 875
C, pearlite was transformed into austenite. Bainite around graphite was found at 925 for 170

sec. Bainite in grain boundary of ferrite was happened at 875°C for 350 sec. During the aus-
tempering process, acicular bainite was precipitated at 300°C and lath bainite was precipitated
at 400%C. Increment in manganese content restrained bainitic transformation, Retained austenie

was of little quantity.
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Table 1. Chemical composition of specimens{wt%)
compo. C Si Mn P Mg N1 Cr Cu S
Alloy No.
ALLOY 1 3.68 2.75 0.25 0.051 0.050 | 0.051 0.032 0.014 | 0.013
ALLOY 2 3.55 2.67 0.48 0.044 0.039 0.017 0.033 0.014 0.010
ALLOY 3 3.34 2.55 0.65 0.043 0.035 0.016 0.032 0.014 | 0.010
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Fig. 1. Schematic diagram of heat treatment
cycle.



—232 —

T4EAF A ) Mo 3} Hafo E—wjol Lo Eeb o M7t mlAzAe) M G- MBS, duE

Photo 1. Microstructure of the specimens of
as cast ductile cast iron.
a) Alloy 1 b) Alloy 2 c¢) Alloy 3
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Table 2. Volume fraction of ferrite and pearlite

in ductile cast iron.

Phase |FERRITE. (%) PEARLITE.(%)
Alloy No.
Alloy 1 84 16
Alloy 2 72 28
Alloy 3 53 47
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Photo 2. Microstructure of the specimens of Photo 3. Microstructure of the specimens of
Alloy 1 austempered at 400°C for 30 Alloy 2 austempered after -aus-
min after austenitizing at 875C for temtizing at 925C for

a) 230 sec b) 270 sec c¢) 350 sec. a) 130 sec b) 160 sec c¢) 170 sec.
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Photo 4. Microstructure of the specimens of Pbto 5. Miérostructure of the imeﬁs of
Alloy 3 austempered for 30 min at a) Alloy 2 austempered at a) b) 300¢C
300C b) 400C after austenitizing at c) d) 400%c for 30 min after aus-
925C for 160 sec. tenitizing at 875C for 350 sec.
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Photo 6. Microstructure of the specimens of
Alloy 2 austempered at 300°C for a)
5 min, b) 10 min, ¢) 20 min, d) 30
min after austenitizing at 875C for
350 sec.
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Photo 7. Microstructure ot the spceimens aus-
tempered at 400C for 30min after
austenitizing at 875C for 350 sec.

a) Alloy 1 b) Alloy 2 c¢) Alloy 3
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