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Study on recrystallization behavior and texture development of severely

cold-rolled pure Fe, Fe-0.3mass%Si alloy, and Fe-0.3mass%Al alloy



The mechanism of recrystallization texture development is well known to depend
on the chemical composition of materials, cold-rolling reduction, and annealing
conditions. This study places a focus on discussing recrystallization behavior and
the development of recrystallization texture for severely cold-rolled pure Fe,
Fe-0.3mass%Si alloy, and Fe-0.3mass%Al alloy. In severely cold-rolled pure Fe
with 99.8% reduction, recover and recrystallize commenced from a Ilow
temperature. After recrystallization completed, the resulting recrystallization
texture was similar to that of the original cold-rolling texture. During grain
growth stage, the recrystallization texture changed into the strong {100}<012>
component presumably by the selective growth of recrystallized grains governed
by the size effect. In Fe-0.3mass%Si alloy, recovery hardly progressed, and recrystallized
grains with {411}<011> and {411}<148> preferentially nucleated at an early stage of
recrystallization. The {411}<148> texture significantly increased at the expense of
recrystallized grains with other orientations during normal grain growth. In Fe-0.3mass%Al
aloy, recovery started from a low temperature, similar to the case of pure Fe. With the
progress of recrystallization, {100} <012> and{111}<112> orientations were intensified. In
the following normal grain growth, {100} <012> texture further increased. The simultaneous
exploitations of X-ray line profile analysis and Transmission Electron Microscopy reveal ed
that these differences in recovery and recrystallization behaviors between pure Fe, Fe-Si and
Fe-Al alloys are inferred that Si and Al hindered the movement of screw dislocation by
suppressing cross slip. Moreover the effect of Si is more enhanced than that of Al presumably

due to the strong interaction between Si and dislocation/vacancy.
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