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Fig. 8 Tensile stress-strain curve at 250mm/min tensile rate
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Tab.1 Modulus and strength of TD and MD of separator at 250mm/min tensile rate

FL A7 1) 1 2 3 4 5 RESL(EN
PR AR/ MPa 2015.4 2091.0 2073.8 2043. 3 2217.0 2025.7

w 1% B3 E / MPa 164.9 182. 2 181. 8 188.0 178.9 179. 1
WAL/ MPa 1886. 6 1894, 7 2131.5 2259. 7 1820.9 1998.7

b e BR 5 B / MPa 176.0 182. 8 164. 1 161.3 163. 2 169. 5
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Fig.9 Different failure modes in TD and MD at the tensile rate of 250mm/min
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Tab. 2 Modulus and strength of TD and MD of separator with different tensile rate
nEGE R B 1 2 3 4 5 S

i PEAR i/ MPa 1671. 4 1742. 6 1678. 6 1904. 9 1516.5 1702. 8

TD

W B35 B / MPa 181.5 148.9 175.4 158.4 169.9 166.8
100mm/min
PRI /MPa 1447, 9 1738.6 1590. 9 1542. 2 1904. 3 1644. 8
MD
% PR 98 BF / MPa 143.9 159. 1 155.2 169.9 164.9 158. 6
PR /MPa  1391.0 1794. 2 1538. 2 1738.5 1374.5 1567. 2
TD
W% B3 B / MPa 160. 4 161.4 164. 4 163.0 164.7 162.8
25mm/ min
PRI /MPa  1630.7 1159.5 1580. 8 1538. 2 1752.3 1532.3
MD
W B35 B / MPa 126. 1 160.5 150. 1 164.5 163.8 153.0
TD PR/ MPa 938. 3 872.1 837.4 1033.7 837.4 903. 8
1mm/min
MD PR/ MPa 772.5 833.9 912.2 778.8 960. 1 851.5
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Fig. 10 Tensile stress-strain curves of TD and MD under different tensile rates
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Tab. 3 Poisson’s ratio of TD and MD at 1mm/min tensile rate
1 2 3 4 5 FHIME
TD 0.468 0.438 0.413 0.475 0.411 0.441
MD 0.458 0.438 0.430 0.410 0.432 0.434
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Mechanical properties of separator for lithium ion batteries

JIANG Bin', KONG Xiangjing®, SHI Wei’, TIAN Hao', GUO Zhansheng'

(1. School of Mechanics and Engineering Science, Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University,
Shanghai 200072, China; 2. Shenzhen Katop Automation Technology Co. ,Ltd. . Shenzhen 518118, Guangdong. China)

Abstract: The separator is an important component of lithium ion batteries, and the comprehensive
performance of its mechanical properties is an important key factor in ensuring the electrochemical
performance of the battery. In this work, the basic mechanical properties of polyethylene separator
coated with polyvinylidene fluoride was investigated through uniaxial tensile experiments and digital
image correlation (DIC) technology. Based on the engineering stress-strain curve, the elastic modulus
and strength of the separator in transverse direction (TD) and transverse direction (TD) directions
were determined at different tensile rates. The Poisson’s ratios in the TD and MD directions of the
separator were determined using the strain-time curve obtained by DIC technology. The uniaxial
tension test shows that the elastic modulus and ultimate strength of TD and MD are independent of
the test direction, and the faster the tensile rate, the greater the elastic modulus but the ultimate
strength is basically unchanged. DIC test results showed that the TD and MD directions of the
separator were almost equal. It is found that different from many existing separators which have
obvious anisotropic properties, the tested separator not only have high elastic modulus and ultimate
strength, but also have obvious isotropic properties.

Keywords: lithium ion batteries; separators; elastic modulus; ultimate strength; Poisson's ratio; DIC

test system



