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Inhomogeneities of microstructures and micro- orientations
in cold rolled high purity Al columnar grains

DENG Yurrlai, ZHANG Xir-ming, LIU Ying, TANG Jianrguo, ZHOU Zhuo-ping
(School of Materials Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: Deformation microstructures and micro-orientations in columnar grains with different orientations in a
polycrystalline high purity Al cold-rolled up to 65% (thickness reduction) were investigated by optical microscopy
(OM) and SEM-EBSD techniques. It is found that rotations are inhomogeneous within the individual grains, the ro-
tation angles of the parts close to the initial boundaries ( BP) are smaller than those remote from the boundaries
(IP), as the deviation angles between the BP and IP are 5°~ 6° in the grains with <001) | RD orientation leading to
the rotation along the afiber, while the deviation angles are 5°~ 12° in the grains with {121) I ND orientation rota-

ting toward the Bfiber. These results demonstrate that the microstructures and local rotations of various parts with-

in the rolled individual columnar grains are influenced by their initial orientations and localities.
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Fig. 1 Macrograph of investigated grains
GA, GB and GC before rolling
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Fig. 2 Initial orientations of investigated
grains GA, GB and GC determined

by SEM-EBSD
(a) —Inverse pole figures for ND [l [ 001] and RD Il [ 100];
(b) —Orientations of pixels from grains GA,
GB and GC in Euler space (0° <@, ¢ % <90°)
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Fig. 3 Optical metallographs of grains
GA and GB (a) and grain GC (b) from
cold rolled sample (thickness reduction r =65%)
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Fig. 4 Inverse pole figure maps (IPF maps) for ND /| [ 001] of
three scans for grains GA (a), GA-GB (b), and GC (¢) from cold rolled sample,
and standard gray in IPF map for ND [ [001] (d)
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Table 1 Rotation angles between subdivisions and

their initial orientations after rolling

Subdivision 1 GA2 GBI GB2 GCm GCg GCb

after rolling

Rotated

o 15.8 88 20.4 15.1 34.0 27.5 22.9
angle/ ()
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Fig. 5 Rotations of subdivisions correlated to their initial orientations in

{111} pole figures from grains GA (a), GB (b) and GC (¢) after rolling
(The open circles are {111} pole points of the initial orientations of grains GA, GB and GC)
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