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Selection of optimal forming conditions in the manufacturing of metallic bipolar plates
for PEMFC

V. Modanloo Mechanical Engineering Department, Sirjan University of Technology, Sirjan, Iran

Abstract

In this paper, manufacturing metallic bipolar plates of polymer fuel cell made of titanium using the stamping process has been
investigated. First, the process was simulated using ABAQUS finite element software. Then, a stamping die was fabricated, the
experimental thinning results were compared with the simulation results, and the numerical model's accuracy was confirmed.
Afterward, 15 different conditions were designed to perform stamping tests by considering the die, process, and contact surface
parameters. After numerical experiments, the results of the die-filling rate and thinning rate of the formed bipolar plates were
extracted. Since in the manufacturing of metallic bipolar plates by stamping method, a simultaneously higher filling and lower
thinning are desired, the COPRAS multi-criteria decision-making technique was used to select the best forming condition, and it was
found that an experiment with a die clearance of 0.2 mm, a forming speed of 3.5 mm/min, and a friction coefficient of 0.1 led to the
best selection. By stamping under such condition, the maximum filling rate will be 61.33% and the maximum thinning rate will be
4.69%.

Keywords: Metallic bipolar plates, Fuel cell, Metal forming, Titanium, ThiDecision making.
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