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Analysis of a Hot Rolling Roller and Spring-back of Electrode
Materials for Secondary Batteries
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Abstract

A roller with a shaft and hot oil paths for pressing electrodes of polymer batteries were modeled
and analyzed by FEM. There are many hot oil tubes in the roller and shaft, through which 72C hot
oil flows for heating the surface of a roller and shaft. Thermal deformations and temperatures
distributions of the roller and shaft were calculated and a convection boundary condition on surfaces
was used. The influence of existence of a groove in the shaft on the flatness of a roller surface

caused by thermal deformation was investigated.

under vacuum pressure and heating was calculated after the hot rolling process.

In addition, the amount of spring-back of electrodes

It was shown from

this study that the groove in one shaft had a favorable effect on the surface flatness.
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Fig. 1 Pressing process of the electrode

Table 1 Thickness of the electrode

Cathode Anode
Before 250~260 ym | 240~250 ym
After 175~182 ym | 204~206 um
Spring-back 1~2 um 7~10 um

Table 2 Material properties of the electrode

Modulus of elasticity 300 GPa
Poisson's ratio 0.3
0.70
i .'.’/ /
/’

Fig. 3 Contact analysis of the electrode
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Fig. 4 Spring-back of the electrode
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Table 3 Material properties of SUJ2

Plastic Stress ( Mpa )
™,

T T T T T T T T T T 1
) 01 02 03 04 05 06 07 08 09 10 11

Plastic Strain { mm/mm )

Fig. 2 Plastic stress-strain curve of electrode

Density 7.81 g/lcm®
Modulus of elasticity 210 GPa
Poisson's ratio 0.3
Thermal expansion coefficient| 11.9x10°%/C
Thermal conductivity 46.6 W/m - K
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Fig. 9 Surface swell of a roller
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Fig. 10 Thermal expansion of surface
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