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Fig. 1 Weight change of silicone rubber samples with different

aging time in two aging environments
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Fig. 3 Tensile strength of sample exposed to different

solutions after different ageing time
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STUDY ON MECHANICAL PROPERTIES OF THE GASKET
MATERIAL IN SIMULATED PEM FUEL CELL ENVIRONMENTS

Yin Jinpeng, Tan Jinzhu, Zhang Wujian, Li Peng, Shen Xiang
(College of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: In this paper, the degradation of mechanical properties of silicone rubber gasket material was investigated
experimentally in simulated PEM fuel cell environment. The two solutions were used to simulate the PEM fuel cell
environment. One solution was called as the regular solution (RS) , which is close to the real PEM fuel cell environment,
and another solution was an accelerated durability test (ADT) solution for the accelerated aging tests. Weight change was
measured by electronic scales for the samples after exposure to the simulated PEM fuel cell environments over time. The
optical microscopy was employed to study the surface microstructure changes of gasket material samples. The mechanical
property tests were conducted for the samples before and after exposure to the simulated PEM fuel cell environments. The
test results reveal that the weight obviously decreased for the sample after the exposure to the ADT solution, while the
weight loss was not observed for the samples after the exposure to the RS environment over time. Optical microscopy
results indicate that the surface conditions of the samples change from initially smooth to rough, crack appearance and
finally crack propagation. The tensile test results show that the tensile strength and elongation at break were decreased
with the aging time in simulated PEM fuel cell environments. It is found that the value of the compression set increased
with the aging time and acidic concentration.

Keywords: proton exchange membrance fuel cell ; gasket material ; aging; mechanical propertie



