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Table 1 Technical targets for bipolar plates
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Table 2 Properties and testing methods for uncoated
titanium metal materials
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Table 3 Properties and testing methods of coated titanium metal materials
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Fig.3 Schematic diagram of the multistage forming process
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Research progress of titanium bipolar plate in proton exchange
membrane fuel cell

Jia Linhan', Ming Pingwen', Lu Yirui', Leng Yu?, Yang Daijun’
(1.School of Automotive Studies, Tongji University, Shanghai 201804, China; 2.United Chemical Reaction
Engineering Research Institute, Changzhou University Branch, Changzhou University, Changzhou 213164, China)

Abstract: The bipolar plate is a crucial component of the proton exchange membrane fuel cell
(PEMFC), with their performance playing a key role in the structural stability, long —term
durability, efficiency, and power density. Metal bipolar plates have attracted much attention due
to their low cost, outstanding mechanical properties, and effective electrical and thermal
conductivity. Among these materials, titanium possesses low density, excellent airtightness, high
tensile strength, and exceptional corrosion resistance in acidic environments, which makes them
highly promising for use in PEMFCs. However, the corrosion resistance, electrical conductivity,
hydrophobicity, and heat and mass transfer properties of titanium bipolar plates are significantly
influenced by the coating materials and forming methods. Therefore, this paper first introduce the
functions and requirements of bipolar plates in PEMFC. It then reviews the main research
findings from recent years regarding the coating materials and forming methods of titanium bipolar
plates, and concludes with a discussion of future research directions.

Keywords: proton exchange membrane fuel cell; titanium bipolar plate; coating materials;

forming methods
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