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Recrystallization Behaviour of Shear Band in a Cold-rolled

Copper Single Crystal

Synopsis :

Shiro KOHARA and Akiyuki MATSUSHITA

The recrystallization behaviour of shear bands induced in a cold-rolled (112) [111] copper single crystal
was investigated. The orientations of small recrystallized grains were determined by means of the electron
chanelling pattern (ECP) and the Kossel pattern technique.

At the early stage, recrystallization occured only within shear bands, however, the recrystallized grains

did not grow into the matrix regions between shear bands.

Most of grains grown in a shear band had the

twin relationships of the first to the third order each other. At the later stage, recrystallization in the matrix
region occured and the preferential growth of the grains having a 30° (111} relationship with the matrix
texture was observed. These recrystallization behaviours can be expressed by assuming that the texture in
well-developed shear bands is different from that in the matrix region.
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Photo. 1. Shear bands on a longitudinal section

of (112)[111] copper single crystal cold-rolled 50
%, and a schematic illustration.

Photo. 2. ecrystallized grains in shear bands;
cold-rolled 509 and annealed at 250°C for
9h.
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Fig. 1. (111) pole figure of recrystallized grains
in shear bands after 509, cold-rolling and anneal-
ing at 250°C for 9h.
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Photo. 3. Recysta ized grains in a‘and.
Orientations of grains A, B and C are shown in
Fig. 3.
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Fig. 3.

groups shown in Fig. 2.

Photo. 4. Recrystallized grains in shear band.
Orientations of grains A,B and C are shown
in Fig. 4. Arrows show twins of the second
order.
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Fig. 4. Orientation relationships showing third
order twin relation between the grains A and B,
and C shown in Photo. 4.

Fig. 5. Orientation relationship between recrys-
tallized grains in shear band (groups A and B
in Fig. 3) and texture of matrix region between
shear bands.
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Photo. 5. Progress of recrystallization during
succesive three stages of annealing; (1) at 250
°C for 4h, (2) at 300°C for 30 min and (3)
at 300°C for 30 min, after 50%, cold-rolling.
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Fig. 6. Change in areal per cent recrystallized
during succesive three stages of annealing; (1)
at 250°C for 4h, (2) at 300°C for 30 min and
(3) at 300°C for 30 min after 509 cold-rolling.
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Fig. 7. (111) pole figure of grains recrystallized
and grown into large grain in matrix region show-
ing 30° (111} relationship with matrix texture.
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Photo. 6. Variation in recrystallization behaviour
of shear bands with amount of shear. Numbers in

Photo. (1) indicate amount of shear along shear
band in gm.
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Photo. 7. Selected area diffraction pattern of
shear band.
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Fig. 8. Ideal orientation of {111}{112)> shear
texture ({shear plane}(shear direction)) within
shear band.
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