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Effects of the Shape of 6-Phase on the Growth Rate of y-Phase
during Peritectic Reaction in Fe-C System

Kiyotaka Matsuura, Hisashi Maruyama, Masayuki Kupon, Youichi Iton and Tatsuya Oumt

Synopsis :

Peritectic reaction process in iron-carbon system has been computer-simulated based on the diffusion-controlled

mechanism by using the direct finite difference method to investigate the effects of the shape of ¢-phase on the growth
rate of y-phase. When the shape is sphere, y-phase grows the fastest, with cylinder and plate following in that order.
Model experiments performed by using a solid-liquid diffusion couple method indicated that the results of the simulation

are correct.
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Fig. 1. Schematic carbon distribution in the cylin-
drical volume element.
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Fig. 2. Schematic iron - carbon binary phase
diagram? .
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Fig. 3. Illustration of solid-liquid diffusion couples.
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Fig. 4. Simulated carbon distribution after 5 ks
from onset of peritectic reaction.
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Fig. 5. Relationship between the position of the
cross section in the volume element and its
area, which are both normalized by the
values at the initial ¢/L interface.
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Fig. 7. Microstructures of the quenched solid-liquid diffusion couples, showing large columnar grains of y-phase
formed at the interface between &-phase and liquid.
Shape of ¢-phase :(a) plate,” (b) cylinder and (c) sphere.
Holding time : (a) 5.4ks, ” (b) 6.2ks and (c) 3.8ks.
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Fig. 8. Measured carbon distribution over &, y and
liquid phases in the sample quenched after
holding for 5.4ks at 1722K. The shape of &-
phase is sphere.
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