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Study on the Sheet Rolling by a Rigid-Plastic Finite Element Method Considering

Large Deformation Formulation
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Abstract

A numerical simulation of the nonsteady state rolling process in the plane strain condition is
presented in the basis of the rigid-plastic finite element method by considering large deformation.
In order to apply the large deformation theory to the numerical method for sheet rolling problems,
costitutive equation relating 2nd-Piola Kirchhoff stress and Lagrangian strain which reflect
geometrical nonlinearity is used. To confirm the validity of the developed algorithm, the analysis
of the neutral flow region, 'roll separating force, torque, pressure and stress/strain distributions
on the workpiece is conducted from the bite of the material until the steady state is reached. The
computed results of the roll force and torque in the present finite element analysis are lower than
those corresponding to small strain theory. The pressure distribution at the work piece-roll
interface is found to show the typical ‘friction hill’ type only. The peak value in near the neutral
region, however, is good agrements with the existing results. the neutral region, however, is goood
agrements with the existing results. The frictional force at the roll interface provide detailed
information about the neutral point where the shear forces change direction. In addition, the
analysis also includes the effect and influence of material condition, strip thickness, work roll
diameter, as well as roll speed and lubricant on each deformation process.
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Table 2 Materials and stress-strain curves used for computations
No Materials n B oo N/mm?) Used for Case References

1 Aluminium 0.3648 0.0038 193.28 1~-3 2)

2 Aluminium 0.26 0.05 109.61 4~7 (2)
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