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Synopsis :

Three-dimensional rolling of rectangular bar is analyzed. This analysis is based on the
upper bound theorem. The total energy dissipation rate is minimized by the simplex
method which is one of the direct methods of nonlinear optimization. It is assumed that
kinematically admissible velocity is a cubic function of the distance from the entry plane
and the cross section of rolled stock keeps plane in the roll gap. Though the velocity field
1s simple, the calculation results of the spread and rolling torque agree well with
lead-model experiments. From these results, deformation energy efficiency in case of
flat rolling of the rectangular bar becomes maximum in the rolling condition of
Ld/Hm=1.
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Synopsis:

This
analysis is based on the upper hound theorem. The total energy dis-

Three-dimensional rolling of rectangular bar is analyzed.

sipation rate is minimized by the simplex method which is one of the
direct metheds of nonlinear optimization.

It is assumed that kinematically admissible velocity is a cubic func-
tion of the distance from the entry plane and the cross section of
rolled stock keeps plane in the roll gap.

Though the velocity field is simple, the calculation results of the
spread and rolling torque agree well with lead-model experiments.
From these results, deformation energy efficiency in case of flat roll-
ing of the rectangular bar becomes maximum in the rolling condition
of Ly/H,=1.
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Fig. 1 Coordinates of flat rolling analysis
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Fig. 2 Schematic representation of direct searching by simplex
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Table 1 Conditions of calculation and experiment

Roll diameter 200 mme

Material 99.99% Pb

Stock height Hy 40, 30, 23, 18 mm
Width/height By Hy 0.5,1.0, 2.0
Reduction 10, 20, 30, 40%
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Fig. 3 Schematic view of flat rolling of rectangular stock
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Fig. 11 Effect of stock width on deformation energy efficiency
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