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Fabrication of copper thin foils with 36 microns by cold rolling

S. H. Lee, B. M. Kim

Abstract

In general, by means of the electrodepositing technique, a copper foil sample was prepared with a high purity and a
high density. But the mechanical properties of the electrodepositing copper foil was lower than it’s the rolling copper foil.
However, the production of copper foil with approximately 36 microns thick in rolling process was very difficult.

This paper describes the outline of the high accuracy cold rolling in 6 high mill which was developed for the purpose of
rolling very thin accurate gauge copper foil(36 micron thick), and give several rolling characteristic of 600 mm wide
copper foil.

a) Large strain can be accumulated pass by pass in industrial multi-pass rolling processing to overcome large critical
strain for thickness accuracy through optimization of rolling schedule.

b) Also, permissible tension for rolling 0.45 ~ 0.036 mm thick copper strip stably in accordance with the each pass
work had been established by FEM simulation results.

c) During the plate rolling process, considerable values of the forces of material pressure on the tool occur. These
pressures cause the elastic deformation of the roll, thus changing the shape of the deformation region. A numerical
simulation of roll deflection during cold rolling is presented in the paper.

d) The proposed pass schedule can roll very thin copper foil of 36 micron thickness to a tolerance of + 1 microns.

The validity of simulated results was verified into rolling experiments on the copper foil.

Key Words : Cold rolling, Copper foil, Rolling schedule, FEM, Tension, Roll force, Roll deflection
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(a) Modeling and mesh for cold rolling

I, reduction ration

(b) Tensile testing equipment (b) Pass schedule
Fig. 1 Specimen and equipment for tensile test Fig. 2 2D modeling and pass schedule
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Table 4 Load according to coefficient friction 33 MEg HH
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Fig. 4 Thickness profile to width direction
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Fig. 5 Result of roll crown

Table 8 Redesigned pass schedule

t Front Back Speed Load
(mm) | tension(kg) | tension(kg) | (m/min) | (ton)
0.45 - - - -

0.22 1931 1359 150 74
0.12 921 724 150 91
0.07 623 328 150 &5
0.042 211 107 150 72
0.036 197 83 150 41
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Fig. 6 Thickness of strip to redesigned pass schedule
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