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Shear Texture Development and Grain Refinement in
Asymmetrically Rolled Aluminum Alloy Sheets :

Effects of Shear Combinations
Jong Kook Lee, Dong Nyung Lee

Abstract

Asymmetric rolling, in which the ratio of the rotation rates of the upper and lower rolls
was 2, has been used to introduce an intense plastic shear strain for the purpose of grain
refinement and developing shear deformation textures through the sheet thickness to improve
the strength and plastic strain ratio of AA1050 aluminum alloy sheets. The alloy sheets were

rolled at room temperature without Iubrication. The textures and microstructures of the
sheets were investigated by x-ray diffraction and electron back-scattered diffraction (EBSD)

analyses with emphasis on effects of combinations of rolling directions.
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Fig. 1 Shear directions (arrows) in asymmetric rolling. In
UD rolling, RD is not changed, whereas in TD,
RD and ND rolling, sheet is rotated through 180°
about TD, RD and ND axes, respectively, each
pass. Dark surface is initially lower surface. Left
and right figures show shear directions before
(left) and after (right) each rolling pass.
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Fig. 2 (a)(111) pole figures of AAI050 sheets
asymmetrically rolled by 75% in 9 passes with
rotation through 180 about ND, RD and TD
axes each pass (b) after annealing at 400C for
1 h. Upper surface layer (S=1), center layer (S
= 0) and lower surface layer (S=-1) are
designated referred to initial specimen.
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Fig. 3 (upper) Average grain sizes and (lower) fractions
of high angle boundaries in AA1050 sheets
asymmetrically rolled by 75% in 9 passes with
180° rotation about ND, RD and TD axes each
pass after annealing at 195 °C for 1h.
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Fig. 4 (a) (111) pole figures of AA1050 sheets
asymmetrically rolled by 66% in 8 passes,
followed by 180rotation about ND axis and
then rolled by 24, 19 and 13% in one pass and
(b) after annealing at 400C for Lh.
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Fig. 5 Stable orientations rotated from Dillamore
orientations (DO) about TD as a function of
for fec crystal [1].
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