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Finite Difference Simulation of Internal Stress for Cold Rolled Aluminum Stripcoil
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ABSTRACT: The paper aims to study distribution of internal stress in coiling of cold rolled aluminum strip and influencing
factors to provide reference for design of aluminum strip drum. Through the cold rolling of aluminum compression test, relation
curves for radial compression coefficient and stress of aluminum strip were determined; nonlinear finite difference method was
used to simulate coiling process and internal stress; effects of linear, first-order nonlinear and second-order nonlinear material
models and stiffness of drum on stress distribution inside the roll were analyzed. The calculated radial compressive coefficient
was in good agreement with the experimentally values; drum stiffness had great influence on inner stress of aluminum coil, but
had little effect on the outer layer. When stiffness of drum was small, it was easy to produce collapse defect at core, when drum
stiffness was large, it was easy to flat rolling phenomenon. When calculating internal stress distribution of a coil, it is necessary
to consider the anisotropy of the aluminum coil and the tightness between the layers, reasonable choice of rigidity of drum has
great practical significance on improving the coil quality.
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Fig.1 Comparison between theoretical value of radial com-
pression coefficient and experimental measurement
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Fig.6 Influences of drum stiffness on stress of aluminum strip
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