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In-Situ Observation of Grain-Boundary Migration in Fe-3wt%Si Bicrystals
by Synchrotron X-Radiation Topography

Katsushi Icuikawa, Toshivuki Uepa, Sadahivo Tsurekawa, Yasunari Yosurromi, Yukio Matsuvo,
Koichi Kawasaxki, Hideharu Nakasuma and Hideo Y osHINAGA

Synopsis : In order to examine the grain-boundary migration mechanism, two high purity Fe-3wt%Si bicrystals were produced.
One has a (114)>9 coincidence boundary, and the other has a random boundary. In-situ observation of grain-boundary
migration was conducted by synchrotron X-radiation dynamic topography.

It was found that macroscopic grain-boundary migration was recognised at the temperature above 1170K. From the
results of isothermal annealing(1270~ 1320K), it was clarified that the mobility of 29 coincidence boundary was higher

than that of the random boundary.

Key words : Fe-3wt9%Si bicrystal ; texture; secondary recrystallization ; grain boundary migration; 29 coincidence boundary ;
random boundary ; synchrotron X-radiation topography.
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Table 1. Chemical analysis of specimen composition.

(wt%)
Cc Si Mn P S Ni Cr Cu | Mo | Al Ti Sn N B
0.0019 | 328 | 0.005 | 0.002 | 0.0001 | 0.002 | 0.001 | 0.004 | 0.004 | 0.001 | 0.002 | 0.001 | 0.0008 0.0001
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Fig. 1. Schematic explanation of the heating fur-
nace.
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Fig. 2. In-situ observation of grain-boundary
migration at 1270K by X-ray topography,
(a)(114)29 coincidence boundary and (b)ran-
dom boundary.
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Fig. 3. The relation between square of grain-

boundary displacement, a?, and time, ¢, (a)
(114)2'9 coincidence boundary and (b) ran-
dom boundary.
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