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Research on the Overall Design Optimization of Lithium Battery Roll Cutting Equipment

CHEN Tiecheng
Naknor Smart Equipment (Shenzhen) Co., Ltd., Shenzhen, Guangdong, 518100, China

Abstract: In response to the problems of insufficient overall stiffness and difficulty in controlling thickness consistency of lithium
battery electrode roll cutting equipment under high vehicle speed and wide width working conditions, a systematic study is conducted
from four aspects: overall machine design, key component design, structural optimization, and control system design. Propose an
integrated layout of roller pressing system and slitting system, adopting a four column frame structure to meet the load-bearing
requirements of large roller diameter and large width. Using finite element method to perform static and dynamic analysis on the frame,
obtain the main performance parameters such as maximum stress and low order natural frequency. By analyzing the sensitivity of
structural parameters, the thickness of the frame column and upper crossbheam were determined as the main control parameters. The
response surface method and multi-objective genetic algorithm were used to optimize the lightweighting of the frame, reducing weight
by 8.6% while ensuring stiffness. Designed a distributed control system structure based on PLC, designed servo hydraulic roller gap
closed-loop control strategy and observer based tension coordination control strategy. The performance test results of the entire
machine show that the optimized equipment's electrode thickness consistency is controlled within £ 2 p m, and the length of the
cutting burr is less than half of the diaphragm thickness, which meets the requirements for high-quality manufacturing of lithium
battery electrode pieces.
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