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Compressive mechanical properties of polyethylene at different strain rates

XU Lizhi's GAO Guangfa', ZHAO Zhen®,
WANG Jiangbo', CHENG Chun', DU Zhonghua'
(1. School of Mechanical Engineering » Nanjing University of Science and Technology s
Nanjing 210094, Jiangsu, China;
2. Aerospace System Engineering Shanghai , Shanghai 201109, China)

Abstract: In this work, we studied the compressive mechanical properties of polyethylene at different
strain rates and obtained the stress-strain curves of polyethylene at different strain rates using static
and dynamic experiments. We analyzed the stress-strain curves of polyethylene and discovered that
the elastic modulus and the yield strength of polyethylene increase with the increase of the strain rate,
and polyethylene has obvious viscoelasticity. The stress-strain curves have similar trends at different
strain rates after polyethylene enters the plastic stage. We established a constitutive model of elastic
zone, yield point and plastic zone according to compressive mechanical properties of polyethylene. The
yield point and the plastic section of the model are in good agreement with the experimental results.
As the elastic section adopts the linear elastic model, a certain deviation from the experimental results
was observed, which can approximately describe the elastic behavior of the material.

Keywords: polyethylene; compressive property; strain rate; constitutive model
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