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A study on the grain growth mechanism
in dual-phase high Cr-steel

Myeong-Yong Wey
Department of Materials Engineering, Chungbuk National University
cheongju,361-763, Korea

ABSTRACT

The grain growth characteristics of dual-phase (e+¥) containing high Cr-steel have investigated
using @-, ¥-single phases and (a+7)dual-phase of 12%Cr Steel.
The heat treatment has performed at 1000-1200°C for 1-100hr.

The results are as follows :

1) The grain growth rate in (0;7) dual phase__was substantially slower than that of single grain.
2) The relation between mean grain radius 7 and annealing time t is, in general, described as

following equation :

(r)>-(r) =k

i) In the case of single phase of high Cr steel, Eq.(1) is described as ( 7 )? - ( 1o )? = ke -t
and the grain growth is controlled by boundary migration. :
ii) In dual phase, the grain growth needs diffusion of alloying elements because the chemical
composition of a- and y- phases differs from each other.
When the volume fraction of @- , y-phase was almost equal and 7-phase in the case of 80 anc

90%7. Eq.(1) is described as (7 )* - ( o )3

by volume diffusion

ks -t because the grain growth is controlled

iii) In the case of y-rich phase (80 and 90%Y7), the grain growth of minor phase (10 and 20%aq)
is described as (7 )* - ( % )* = ki -t because the boundary diffusion is predominent rather

than volume diffusion.
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Table 1. Chemical composition(wt%) and Y-phase content of specimen.

element

» Voume fraction of

specinsn C Si Mn P s Ce | yephae ot 100G
A0 0006 | 003 005 | 0005 0008 124 . 00
Al 10035 ' | 002 004 0004 |. 0009 | 123 . 04
A2 0058 | ‘002 004 0006 | 0009 128 ' | 055
A3 0084 | ;002 004 | 0005 | ooos | 122 1! 08 s
Ad 0102 | . 002 004 | 0008 0009 | 128 | 09
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Fig. 1 Grain growth In single- and dual-phase steels at 1200C
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