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Abstract

S-iron and melted high carbon steel, with the carbon content of the solvus and liquidus
lines in an iron-carbon equilibrium phase diagram, were held at 1423°C in contact with each
other, and the thickness of y-phase formed between ¢ and liquid phases was measured. The
relationship between the thickness x (xm)and time ¢ (s) was regressed such that x=85.7£%%

The distribution of carbon concentration over those three phases was also measured.
The result gave a gradual decrease of carbon concentration in y-phase from y/liquid
interface toward ¢/ interface and the equilibrium conjugation relationships at both inter-
faces.

The experimental results of growth rate of y-phase and the distribution of carbon
concentration were both in good agreement with the results of the simulated peritectic
reaction based on the diffusion-controlled mechanism.
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Table 1. Chemical compositions of the diffu-
sion couple.

C Si Mn p S Sol Al

Alloy A |1.61 0.02 0.10 0.003 0.004 0.01
Alloy B 1 0.03 0.03 0.14 0.003 0.003 0.01 o

(1) o-ferrite (Alloy B) (3) Alumina tube

(2) Liquid (Aliloy A)  (4) Alumina crucible

Fig. 1. Schema of the diffusion couple for
the peritectic reaction.
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Photo. 1. Microstructure of samples held at 1423°C for (a)1.8ks, (b)7.2ks and (c)14.4ks.

Liquid+ ¢-Ferrite — y-Austenite (3)
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Fig. 2. Growth process of austenitic phase at 1423°C.  Fig. 3. Distribution of carbon concentration in
[J : Austenite solidified from liquid. the sample held at 1423°C for 28.8ks.

A Austenite transformed from d§-ferrite.

O : Total austenite.
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Fig. 5. Simulated distribution of carbon con- Fig. 6. Measured and simulated growth proces-
centration. C, to C, correspond to those ses of austenite. Plotted marks corre-
in Fig. 4. spond to those in Fig. 2.
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