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Topology Optimization for End Plate of Fuel Cell Stack

Woo-seok Choi, Sung-Jin Oh, Sung-Jong Kim, and Byung-Sun Hong

Key Words :
Plate(9}2-3)

Fuel Cell(%1 & 71 #]), MEA(Membrane and Electrode Assembly : %74 =% 3}Al]), End

Abstract

A fuel cell is an electrochemical device in which the energy of a chemical reaction is converted directly

into electricity. By combining hydrogen fuel with oxygen from air, electricity is formed, without combustion

of any form. Water and heat are the only by-products when hydrogen is used as the fuel source. Fuel cell stack

consists of multi-layered unit cells. A unit cell consists of MEA and bipolar plates. The end plate of fuel cell

stack should give a uniform distributed pressure to multi unit cell layers so as to reduce the contact resistance

and to prevent the leakage of reactant gases and the damage of multi layer components. The current end plate

is redundantly large and heavy. It makes the power per unit volume reduced. Topology optimization of end

plate is conducted for mass reduction and enhancement of bending rigidity. The evaluation of the current

design and the recommendation for the future design is remarked.
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Fig. 6 Von Mises stress of MEA assembly
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Fig. 7 Reaction force

Fig. 8 Stress in z-direction of MEA assembly

Table 1 The material properties of plates

Material E(GPa) v

p (kg/m’)

End Plate | Aluminum 69 0.33 2700
Collector | Aluminum 69 0.33 2700
MEA Graphite 4.8 0.01 2250

Table 2 The maximum stress and the yield stress

Max. stress Yield stress

End Plate 319 MPa 35~500 MPa

Collector 8.8 MPa 35~500 MPa
MEA 7.9 MPa 175 MPa
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Fig. 10 The result of topology optimization 1
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Fig. 14 The result of other topology optimization
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