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Research on the Structural Design and Fatigue Life Analysis of Roller System in Roller Press
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Abstract: Roller press is an important grinding equipment widely used in battery electrode rolling. Lithium ion roller press (roller
press) is a core precision equipment for electrode sheet manufacturing. It is located after coating and drying, and before
slitting/die-cutting. It uses high voltage to compact the positive and negative electrode sheets to the target thickness and density,
directly determining the battery energy density, internal resistance, cycle life, and safety. Its roller system is one of its main working
parts, which must withstand the combined effects of high-pressure variable loads and abrasive wear. The rationality of the roller
system design is related to the reliability and economy of the entire machine. The article studies the design method of the roller system
of the roller press, details the main dimensional parameters that affect the design of the roller system of the roller press, and selects the
bearing support method. A finite element analysis model of the roller system is constructed, and its stress situation is calculated to
identify the fatigue sensitive area. Based on the fatigue load spectrum and material data, the service life is estimated. In the research on
influencing factors, emphasis is placed on the size of interference fit, structural fillet, unloading groove size, surface treatment process,
and residual stress, and solutions are proposed.
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