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Study on grain growth by local curvature multi—vertex model

— Development of grain growth simulation technology —

(HR55)
R ER~ LV TF R—=FT I R T VLD b R B A28

— fEERIE L Sa L — 1 al HIROBR —

A PR E B R S A G
K4 _EAR fsE
TEEEHAERY _WH EE




Steel is used in many fields, such as vehicles, railroad, energy, architecture and machinery.
In recent years, higher performance has been increasingly required from the viewpoints of
environmental conservation and security commitment issues. Steel is a polycrystalline material
in which the grain size, grain size distribution and texture have a significant effect on its
properties. Therefore, it is very important to predict and control these factors in order to
produce high quality material.

This study focuses on the change in the microstructure and texture caused by normal and
abnormal grain growth in metallic materials. In addition, it aims to elucidate the mechanism on
grain growth and texture formation in steel material through the following approaches.

First, a local curvature multi—vertex grain growth model, which is a physical and direct
model for grain growth, was proposed. A simulator was then manufactured based on the proposed
model, and the validity of the proposed model was evaluated. Next, in order to investigate the
mechanisms on the evolution of grain growth and texture formation, the change in grain size,
grain boundary characteristics and texture during grain growth in real steel sheets was evaluated
using the simulator. Finally, a pinning model for grain boundary migration with one pinning
particle was proposed. In the presence of pinning particles, models of normal grain growth and
abnormal grain growth by controlling the grain boundary energy were established.

The results of the present study are expected to contribute to the progress in the steel
technology by being applied not only to scientific elucidation of microstructure control of
metallic materials, particularly steel material, but also to the exploration of ideal materials and

process.
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