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Abstract In thermal simulation tests the austenite with the same grain size but different solute
Nb% was obtained by holding at austenite region with various times. The dilation curve was
recorded when the sample was cooled to room temperature with the cooling rate of 1 ~5 K/s.
Originating from Rios’ theoretical deduction a modeling approach based on the JMAK Johnson-
Mehl-Avrami-Kolmogorov equation and additivity rule was developed. The kinetic model of
austenite to ferrite phase transformation under different solute Nb% was established. The results
suggest that the exponential n is not affected by the solute Nb% whereas the kinetic parameter k
decreases with increasing solute Nb% that is an enhanced solute drag effect.
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Table 1 Chemical composition of the experimental

steel mass fraction %

C Mn Si P S Al Nb N

0.06 1.49 0.2 0.009 0.002 0.038 0.047 0.0094
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Fig. 1 Schematic diagram of heat treatment process
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Table 2 Model parameters for phase transformation
kinetics after holding at 1 1773 K for0 2 and

20 min

/min  A/K? T,/K B n
0 857 -3.3
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Fig. 7 Comparison between measured and predicted
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