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Fig. 1 Microstructure and mechanical behavior of separators: (a)3D view; (b)2D top view of the microstructure

of a dry-processed PP separator'™™ ; (¢)PP separator roll
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Fig. 2 Anisotropy of the specimen: (a)direction of the main axis of the material;
(b)uniaxial tensile direction of the specimen
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Tab.1 Measurement of PP separator thickness

JZ %K JEJE /mm LR/ pm LR 2 {E/ pm
8 0. 20 25.0
16 0. 39 24.4
24. 65
32 0.79 24.7

64 1.57 24.5
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Tab. 2 Comparison of the elastic modulus and ultimate strength for separators with and without speckle
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Fig.4 Comparative analysis of DIC speckles: (a) comparison of stress and strain curves;

(b) comparison of fracture strain; (c) comparative analysis of DIC and Instron 5567 strain correction
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Fig. 6 Numerical deviation distribution: (a) MD; (b) TD; Strain error distribution: (¢) MD; (d) TD
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Fig. 7 Comparison of stress-strain curves in different directions for separator
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Fig. 8 Failure modes of separator of different directions: (a)MD; (b)TD
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Tab. 3 Calculation parameters and results error analysis of shear modulus
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Tab. 4 Yield stress, r values and Hill parameters of PP separators
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Study on the planar anisotropy characteristics of
PP separators for lithium-ion batteries

LI Junkui*, XI Huifeng', ZHAQO Guicheng', HE Linghui'**

(1. College of Mechanics and Construction Engineering, MOE Key Lab of Disaster Forecast and Control in Engineering, Jinan
University, Guangzhou 510632, Guangdong, China; 2. Department of Modern Mechanics, University of Science and Technology of
China, Hefei 230027, Anhui, China)

Abstract: The separators play an important role in lithium batteries, which can isolate the positive and
negative electrodes, and form the lithium ion migration channel. At present, the study on the basic
mechanical parameters of separator anisotropy such as planar anisotropic yield characteristics is still
lacking. There are certain restrictions on the establishment of lithium battery models. Most of present
models are homogenized, resulting in inaccurate results when simulating short-circuit failure in lithium
batteries. The purpose of this work is to represent the plane anisotropy yield criterion of the
separators and to lay a theoretical foundation for the establishment of detailed lithium-ion battery
model in the future. In this work, the anisotropy characteristics of the separators is systematically
analyzed by experimental methods, and the results show that the separators are highly anisotropic.
When the PP separators are stretched, the reason for the existence of two yield points in the MD
stretching curve is found, and the elasticity of the PP separators and the anisotropy parameters of the
yield criterion are further characterized. A basis for the simulation of the separators in the detailed
lithium-ion battery model is provided, and the research methods also have some reference value for the
research of other anisotropic materials.
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