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ABSTRACT

In the present study, rubber pad forming process of metallic bipolar plates of PEM fuel cells
is investigated. A 3D finite element model of the process with damage initiation criterion is
developed. Design of Experiment (factorial design method) is used to find the key param-
eters of the forming process and their optimal levels. The required input data of the
factorial design method is provided by the output results of the finite element model. The
finite element results show that the thickness distribution in the formed bipolar plate is
not uniform. Also, the corners of the micro-channels are the regions in which the damage
initiation criteria (the von Mises stress and the plastic strain) reach maximum values. The
design of experiments shows that the outer corner radius, draft angle, and the friction
coefficient are the most critical parameters in the forming process. The optimal values for
the draft angle, the outer corner radius, and the friction coefficient are found as 40°,
0.4 mm, and 0.05, respectively. Finally, some experimental tests are performed to validate
the results of the finite element simulations and the design of experiments.

© 2016 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.

Introduction

The proton-exchange membrane fuel cell (PEMFC) is a prom-
ising candidate among different fuel cell types for use as an
alternative power supply due to its high efficiency, fast
startup, and high power density. However, the high cost has

prevented it from widespread commercialization. Among
different components of the fuel cell, bipolar plate is one of
the barriers for the commercialization, which comprise about
30—35% of the stack cost and 60—80% of the stack weight [1].
The bipolar plates perform several tasks in a fuel cell stack i.e.:
uniform distribution of reactant gases on the effective surface
of fuel cell, separating of reactant gas passages through the
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