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Study on the influence mechanism of ceramic coating on
needle puncture strength of diaphragm

Haiyang Wu
Shanghai Enshi New Material Technology Co., Ltd., Shanghai, 200120, China

Abstract

This study systematically investigates the bidirectional regulation mechanism of ceramic coating processes on lithium-ion battery
separator puncture strength. Through comparative analysis of 9um base films under different process parameters (temperature/
tension/time), combined with tribological experiments on single and double-sided ceramic coatings of varying thicknesses, we have
for the first time revealed the physical mechanism by which coatings regulate crack propagation paths through friction coefficient
control. Experimental results demonstrate that ceramic layer thickness shows a moderate negative correlation with puncture strength
(R?=0.73), while friction coefficient exhibits a strong positive correlation with puncture strength (Pearson coefficient > 0.97). This
research provides a new theoretical framework for “strength-cost” synergistic optimization of power battery separators, clarifying the
fundamental mechanisms underlying ceramic coatings’ impact on puncture resistance.
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