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On the measurement of dynamic and static stress-strain

curves of typical non-metallic materials

HUANG Ya-feng', SHEN Min', MENG Xian-ming®
(1. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;
2. China Automotive Technology &. Research Center, Tianjin 300300, China)

Abstract: In order to measure dynamic and static tensile mechanical properties at low and medium
strain rates of two kinds of engineering materials, including polycarbonate (PC) and
Polyoxymethylene (POM), experimental study was carried out by using hydraulic servo loading
equipment and digital image correlation method (DIC), and dynamic and static stress-strain curves
were measured respectively. Results show that the fracture stress of PC material has a strong
sensitivity to strain rate, which is suitable for application as energy absorbing component; both
fracture stress and strain of POM materials are sensitive to strain rate, which is suitable for
application as structural member. Combining with microstructure images, the microstructure change
during tensile process was analyzed. It provides a microscopic explanation for macroscopic mechanical
behavior of typical viscoelastic plastic materials (PC) and brittle materials (POM). The experimental
curves presented in this paper may provide experimental data for numerical simulation of these kinds
of materials.
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