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Abstract

The objective of this research is to implement the design of experiment method
to optimize the forming conditions of polar plate for a proton exchange membrane fuel cell, using
the compression technique. Prior to the fabrication, CFD (Computational fluid dynamics) has
been implemented to verify the gas flow field of the polar plate. The test specimen is 5 mm thick
with 70 x 70 mm’ flow field area. The channel size is 1 mm width and 1 mm depth with
serpentine  flow scheme. Three factors are studied consisting of compression pressure,
compression time and compression temperature. Surface roughness and plate flatness are the
responses of the experiment. The optimal conditions were found at 1400 Ib/in’ compression
pressure, 125°C compression temperature at 5 minute compression time. At this point, the surface
roughness of the specimen was 2.39 um and the average deviation of surface flatness was 0.3

mm.



