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Improvement of shear deformation by controlling reduction per
a rolling pass during asymmetrical cold rolling in AA 5052

H.G Kang, Y.H. Han, M.Y. Huh

Abstract

During asymmetrical cold rolling in AA 5052 sheet, a reduction per a rolling pass was varied to investigate the effect of
the ratio of the contact length between the roll and sample (1¢) to the sheet thickness (d) on the formation of shear textures.
In order to intensify the shear deformation during asymmetrical rolling, AA 5052 sheet was asymmetrically cold rolled
without lubrication by using different roll velocities of upper and lower rolls. Asymmetrical rolling with 1o/d=1.8 led to
the formation of texture gradients throughout the sheet thickness in which the outer thickness layers depicted shear
textures and the center thickness layers displayed a rolling texture. Asymmetrical rolling with 1o/d=3.1 gave rise to the
formation of shear textures in the whole through-thickness layer. The strain states associated with asymmetrical rolling
were investigated by the finite element method (FEM) simulation. FEM results indicated that the evolution of

deformation texture in a thickness layer is strongly governed by integrated values of strain rates and  along the
streamline in the roll gap.

Key Words : Asymmetrical rolling, Strain state, Shear texture, Finite element method
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