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Influence of texture on development of surface roughening of aluminum alloy sheet during plastic deformation

Abstract
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Correlation between the development of surface roughness and texture has been analyzed in aluminum alloy sheet under uniaxial tension
test. The material model in the present simulation is composed by the finite element method incorporated crystal plasticity theory.
Development of surface roughness has been evaluated for different texture polycrystalline materials. The conditions of texture are random
and cube{100}<001>. Surface roughness is evaluated using arithmetic average roughness. The surface roughness decreases with increase the
volume fraction of cube texture. The roughness is smaller for the cube texture than random texture. This is when crystallographic orientation
of respective grains is changing random orientation to marched orientation. It is found that the surface roughness is caused by the

inhomogeneous deformation of grains.
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Fig. 1. Schematic definition of surface topography.
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Fig. 3. Calculated surface topography.
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Fig. 5. Calculated surface roughness evolution for uniaxial tension.
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