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Fig. 1 Typical model of board plane rolling
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Fig.2 Scheme of rolling forces
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Fig.3 Model of rolling bitting

(a) press first and rolling later; (b) force bitting
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Fig.4 Sketch of rolling velocity in one rolling period
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Fig.5 Equivalent stresses of rolling process
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Fig.6 Stress isoline in rolling direction
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Fig.7 Curve of rolling stress in thick direction
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Fig.8 Experiment results of 7075T7351

rolled stress after stress release
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Fig.9 Comparison of section skeleton map
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Fig. 10  Strain of thick direction after vertical and plane rolling
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Fig. 11  Curve of depress
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Simulation of Residual Stress of Reversible Cold-Rolling
and Deformation Control Study on Vertical Rolling

ZHAO Li-li,

ZHANG Yi-du

(School of Mechanical Engineering and Automation, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The residual stresses of aluminum alloy thick-board in the rolling process of bitting, shoot and reversing were simulated by

using highly non-liner software Msc. marc, elas-plastic large deformation finite element method( FEM) and established three-dimension-

al model. In addition, the difficulties to bite during initial stage of rolling in FEM and to control the deformation due to vertical rolling

were solved too. The established three-dimensional model was proved to be effective by comparing the results of FEM simulation and

experimentation. The only once rolled stress could be decreased by reversible rolling and the rolled stress on thick direction was M dis-

tribution. Dog-bone section deformation due to vertical rolled could be rectified by small press horizontal rolled after vertical rolling to

assure the required precision of board.
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