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With the emergence of the climate crisis in modern society, international
environmental regulations on the automobile market are becoming strict.
Accordingly, the market's core is rapidly changing to electric vehicles, and the

demand for rechargeable battery technology is also increasing. A lithium-ion
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battery cell is manufactured by the roll-to-roll pressing process. However, the
contact area has a nonuniform stress distribution due to the roll's bending. In this
study, the nonuniform stress distribution of a 1,400 mm roll pressing process was
analyzed by finite element analysis. A finite element model of the roll pressing
process was established. In the model, the two rollers—support and rubber—were
brought close to each other by 1 mm after their contact. The maximum and
minimum stress distributions generated at the contact surface were 11.7 MPa and
0.71 MPa, respectively. A stress deviation of approximately 11 MPa was

confirmed.
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Fig. 1 Schematic of a roll-to-roll pressing system
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and rubber covered roll

Fig. 2 The mesh shape of contact surface between the support
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Fig. 3 Boundary conditions for roll-to-roll pressurization systems
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Table 2 Load steps applied to increase the convergence of analysis

results
Force (N) Displacement (mm)
Step 1 100 0.1
Step 2 200 0.2
Step 3 500 0.5
Step 4 1,000 1.0
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Fig. 4 The number of contact nodes between the support roll

and the rubber roll according to the load steps
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Fig. S5 The directional deformation that occurs at the end node
between the support roll and the rubber covered roll
according to the load steps
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Fig. 6 Total deformation of the entire system after the final load
step
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Fig. 7 After the final load step, the deformation pattern and stress
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Fig. 8 Stress distribution under pressure of total 2,000 N load
and 1 mm displacement
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Equivalent stress in the contact path of the imprint roller
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Fig. 9 Stress distribution occurring in the contact path parallel

to the central axis of the support roll and the rubber roll
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