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On the Development of {111} Grains Through the Annealing in
Cold Rolled Cu-bearing Low Carbon Steel Sheet

Hidenori ERA, Mineo SHiMizu and Toshiki HiruTa

Synopsis :

A study has been made of the development of {l11} grains through the annealing at slow heating in 19,

Cu--bearing steels with two carbon levels, 0.049, and 0.002%,.
cipitates of the 0.0029% C steel disperse very finely compared with that of 0.04%,C steel.

At the early stage of recrystallization, Cu pre-
These very fine

precipitates of 0.002%, C steel strongly inhibit the recrystallization of both {111} and {001} grains, resulting

in the development of weak textures in sheet.

Comparatively coarse precipitates of 0.04%,C steel will allow

the {111} grains to recrystallize easily, and recrystallized {111} grains grow into unrecrystallized {001}

grains at the later stage of recrystallization, finally the strong {111} texture is developed in sheet.

Such a

difference in recrystallization behavior in Cu--bearing steel should be attributed to the dispersion size of Cu

precipitates due to carbon content.
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Transmission electron micrographs of the steels aged at 630°C for 24h prior to cold rolling.
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Three dimensional pole figures of the steels cold rolled 82.5%.
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Photo. 2. Transmission electron micrographs of (a) 0.0029,C-19,Cu steel and (b) 0.049,C-19,Cu
steel aged at 630°C for 24h, cold rolled 82.59,, heated slowly up to 625°C and then quenched.
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Fig. 2. (200) pole figures of the steels cold rolled 82.5% and heated up to 750°C at a rate of 50°C/h.
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Fig. 3. Change in (a) Vickers hardness and (b)
volume fraction of recrystallization during slow
heating.
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Fig. 4. Change in pole intensities during slow
heating.
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Fig. 5. Change in elementary pole figures of
{111} obtained from {200} reflections during slow
heating.
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Fig. 6. Change in elementary pole figures of
{001} obtained from {200} reflections during slow
heating.
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Photo. 3. Optical microstructures revealed facet pit figures of the steels during slow heating.

Arrows show a rolling direction.

(b)

Photo. 4. Transmission electron micrographs of 0.049,C-19;Cu steel heated slowly up to

625°C and then quenched.

(a) is bright field image and (b) is dark field image obtained

from 110 spot indicated by an arrow in diffraction pattern.
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Photo. 5. Transmission electron micrographs of 0.049,C-19,Cu steel heated up to 650°C and
then quenched. (a) is bright field image of {111} planes, (b) is dark field image of (a)
obtained from 110 spots indicated by an arrow in diffraction pattern in (a), (c) is bright
field image of {001} plane near the region of (a), and (d) is dark field image of (c) obtained
from 110 spot indicated by an arrow in diffraction pattern in (c).

Photo. 6. Transmission electron micrograph and its diffraction patterns, and the facet pit
figures in the grains with {111}<110) and {001}<110) orientation.. The specimen of 0.04¢,C~
1245Cu steel was heated up to 675°C and then quenched.
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a grain boundary.
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