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The Effects of Solute Carbon Atoms in Ferrite on Austenitization
and the Thermal Expansion Coefficients of Ferrite and Austenite

Yumi Mun, Jihye Park, Singon Kang, Jae-Gil Jung, Sangmin Lee, Young-Kook Lee'
Department of Materials Science and Engineering, Yonsei University, Seoul, 120-749, Korea

Abstract The effects of solute carbon atoms on the thermal expansion coefficients of ferrite and austenite as
well as austenitization behavior were investigated by comparing carbon-free ferrite and carbon-containing ferrite.
The thermal expansion coefficients and austenitization start and finish temperatures were measured using a
dilatometer. Solute carbon atoms at elevated temperatures above the cementite dissolution temperature (650 K)
decreased the thermal expansion coefficients of both ferrite and austenite. In addition, minute amount of carbon
atoms dissolved in ferrite stimulated austenite nucleation during continuous heating, resulting in the lower starting

temperature of austenitization.
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Table 1. Chemical composition of the samples used in the present study (wt.%)

Sample| C Si Mn Al Cr Ni

P S N B Sn Ti Fe

A 0.003 | 0004 | 053 | 0036 | 006 | 0.02 | 0002 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.025 |Balance
B 0.021 | 0004 | 054 | 0.035 | 0.06 | 0.019 |0.0008 | 0.002 |0.0018 | 0.002 |0.0016 | 0.003 | 0.027 |Balance
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Fig. 1. (@ The mole fraction of Ti (CN) and Fe,C
precipitates in the samples A and B. (b) Concentration of
solute carbon atoms in ferrite as a function of
temperature calculated by Thermo-Calc [13]. The TS
indicates the temperature at which cementite starts to
dissolve in the sample B giving rise to the concentration
of solute carbon atoms. The A, indicates the equilibrium
temperature at which ferrite to austenite transformation
occurs in the sample B.
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Fig. 3. SEM image and EDS spectrum of interruptedly quenched microstructures of the sample B. The samples were
heated at a rate of 1 K/s by using dilatometer and quenched at (a) 700 K and (b) 950 K which were temperatures

immediately above the T S and below the A, respectively.
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Fig. 4. The strain change (dL/L,) of samples A and B
measured from 300K to 1450 K during continuous
heating at a rate of 1K/s. The cementite dissolution
temperature of the sample B (650 K) was indicated as
TS, The A, and A, temperatures of the samples A and
B were marked with arrows.
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