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Modeling of Phase Transformation Kinetics in the CGHAZ
Considering Prior Austenite Grain Size
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Abstract

A metallurgical model for the phase transformation kinetics at Coarsened Grain Heat Affected
Zone(CGHAZ) on the basis of Johnson-Mehl-Avrami equation(JMA equation) was proposed. In this
model, the effect of prior austenite grain size on the transformation and the morphological changes of
ferrite were considered. Isothermal dilatometer tests were performed to determine the effect of prior
austenite grain size (AGS) on the austenite decomposition to ferrite and pearlite in a plain carbon
steel. By comparing the calculated volume fraction with measured data, the reliability of the developed

model was discussed.
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Table 1 Measured value of AGS for each heat cycle
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Fig. 1 Thermal history of isothermal transformation
experiment
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Fig. 2 Thermal history of simulated continuous
cooling transformation of CGHAZ
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Fig. 3 Plot of reaction parameter, n of pearlite
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Fig. 9 Plot of In K of ferrite transformation on
different AGSs
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Table 3 Measured AGS parameter.m for ferrite and
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HYU(SS400) |Austenite to Pearlite 1.24
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