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Review on Packaging Design for PEMFC Stacks

Pan Xinglong, Meng Fanyu, Ding Lei, Xu Dechao, Liu Ying
(Global R&D Center, China FAW Corporation Limited, Changchun 130013)

[Abstract] In order to ensure the output performance, sealing, reliability and service life of the Proton Exchange
Membrane Fuel Cell (PEMFC) stack, theoretical calculation and design optimization of the packaging force and packaging
structure of the stack are required. By establishing the equivalent stiffness mechanical model and relevant empirical formula
of PEMFC stack, the relationships between the contact resistance of Membrane Electrode Assembly (MEA), the porosity of
Gas Diffusion Layer (GDL), the sealing and impact resistance of the stack and the packaging force of the stack are studied.
For the finite element simulation of the packaging force of the stack, the simulation optimization method based on the
equivalent area and equivalent stiffness is studied. Finally, the design method and structure optimization method of the
stack packaging structure are elaborated. The results show that based on the equivalent stiffness mechanical model and
empirical formula, the theoretical calculation of the packaging force of the stack can be completed in a relatively short time,
and the development efficiency is improved. At the same time, the finite element simulation method can be more accurate
and intuitive to complete the design and optimization of the packaging force of the stack. Topology optimization and self-
compensation calculation method of packaging force are adopted to improve the rationality of packaging structure design.
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Stacked cells  Stack case F = MgG Inertial force
- F — Q| Shear forceatends
2 of stacked cells
Q | External constraint forceat
G 2 | ends of stacked cells

M: Stack weight

g: Gravitational acceleration
G: Acceleration from impact
P: Tightening force

0 Q: External constraint force
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