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Austenite Grain Growth Prediction Modeling of C-Mn-Mo-Ni Steel HAZ Considering Precipitates

Youngdae Seo*, Sangho Uhm*, Changhee Lee*, Joohak Kim** and Junhwa Hong**

*Division of Materials Science and Engineering, Research Institute of Steel Processing &Applications,
Hanyang University, Seoul 133-791, Korea
*¥Nuclear Materials Technology Development Team, Korea Atomic Energy Research Institute, Daejeon 305-353, Korea

Abstract

A metallurgical model for the prediction of prior austenite grain size considering the dissolution kinetics of M;C
precipitates at the heat affected zone of SA508-cl.3 was proposed. The isothermal kinetics of grain growth and
dissolution were respectively described by well-known equation, dD/dT=M(JF.;)" and Whelan's analytical model.
The isothermal grain growth experiments were carried out for measure the kinetic parameters of grain growth. The
precipitates of the base metal and the specimens exposed to thermal cycle were examined by TEM-carbon extraction

replica method.

The model was assessed by the comparison of HAZ simulation experiments and showed good consistencies.
However, there was no difference between the model considering and ignoring M:;C precipitates. It seems considered
that pinning force exerted by M;C precipitates was lower than driving force for grain growth due to large size and
small fraction of precipitates, and mobility of grain boundary was low in the lower temperature range.
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Fig. 1 Schematic thermal cycle for isothermal grain
growth tests

Table 1 Chemical compositions of SA508-cl.3

Elements

Si

Mn

P

S

Ni

Mo

Cr

Vv

Cu

Fe

wt%

0.19

0.26

1.34

0.007

0.002

0.86

0.49

0.15

0.005

0.022

0.04

Bal.
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Fig. 2 Illustration of HAZ microstructure simulation
thermal cycles
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