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Effects of Carbon Content and Cooling Rate on Growth Rate of y-phase
during Peritectic Solidification in Iron-carbon System

Kiyotaka Marsuura, Youichi Iton and Masayuki Kunon

Synopsis

: Changes in fractions of ¢-ferrite, austenite and liquid phases during peritectic solidification in iron-carbon system are

calculated. The peritectic solidification, d+L—7, is divided into ¢—y transformation at ¢/y interface and L—y
solidification at y/L interface. Both the transformation and solidification proceed by (1) carbon diffusion from liquid

through austenite into ¢-ferrite and (

2) precipitation of austenite from &-ferrite and crystallization of it from liquid

due to cooling. Approximately 80% of the austenite formed during the peritectic solidification is the product of 6—

y transformation, which may lead to the generation of tensile stress in the solidification shell because of the difference
in density between the two solids. The amount of the ¢—y transformation is largest, when the initial carbon content

1s 0.17 mass%.

However, when the transformation in a well-developed dendrite network is focused on, the carbon
content for the largest amount of the transformation decreases to 0.14-0.16 mass%,

which corresponds to the carbon

content at which surface cracking of continuously cast slabs is reported to be most frequent.

Key words : continuous casting ; carbon steel
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Fig. 1. Change in fractions of o-ferrite, austenite
and liquid phases during cooling of an alloy

with carbon content of 0.12 mass%.
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Fig. 2. Change in fractions of J-ferrite, austenite

and liquid phases during cooling of an alloy
with carbon content of 0.17 mass%.
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Fig. 3. Change in fractions of J-ferrite, austenite
and liquid phases during cooling of an alloy
with carbon content of 0.25 mass%.
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Fig. 4. Relation between square root of cooling time
and fraction of y-phase. Carbon content is 0.
17 mass%.
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Fig. 6. Effect of carbon content on fraction of L—y
solidification.
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