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Abstract
The objective of this research was to study a stress distribution and deformation of fuel cell’s

polar plate by using Finite Element Method (FEM). FEM models of Fuel Cell were created by
varying 3 parameters: the applied load, the thickness of polar plate and the material of polar plate. The
applied load was torsion loading that used to tight the bolt, it was varied from 3.39 N.m (30 Ib.in) to

5.20 N.m (46 Ib.in). The thickness of polar plate was varied from 4 mm to 8 mm. And the materials
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of polar plate selected to study here are FU4369 graphite, Ellor+50 graphite and aluminum,
respectively. The FEM results were compared with the experimental results to validate the FEM
models. The comparison results show a good agreement. The results showed that the maximum stress
and deformation forced with Fuel Cell at the hole due to receive compression force from bolts and
nuts. In addition the reaction area of polar plate also had high stress at the corner of gas flow field
channel because this area would be residual stress. The results also showed that the stress and
deformation of polar plate would be increased when the tighten force and the thickness of polar plate
were higher. Finally, the results showed FU4369 graphite was the most suitable for making the polar
plate.

Keyword: Finite Element, Polar Plate.
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