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Compressive and Bending Behaviors of the Shielded Slot Plate
Considering Forming Effect for Fuel Cell Application
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Abstract

The metallic bipolar plates of the molten carbonate fuel cell(MCFC) are composed of shielded slot plates and a
center-plate. The shielded slot plates support the center-plate and the membrane electrode assembly. Compressive
forces are applied to the shielded slot plate in order to increase the contact area between shielded slot plates and the
membrane electrode assembly (MEA). In the design of the shielded slot plate, it is necessary to predict the mechanical
behavior of the shielded slot plate. The shielded slot plates are manufactured by a three-stage forming process
consisting of slitting, preforming and the final forming process. The mechanical behavior of the shielded slot plate is
largely affected by the forming process. In this study, the simulation of the three-stage forming process was used to
predict the mechanical behavior of the shielded slot plate. The present simulation approach showed good agreements
with the experimental results.
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Fig. 1 Schematic figure of the MCFC(Molten Carbonate
Fuel Cell) metallic bipolar plate
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Fig. 2 Schematic figure of the shielded slot plate
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Fig. 3 Simulation results and the experimental results of
the forming process of the shielded slot plate [9]
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Fig. 4 Simulation of the compressive behavior of the
unit cell considering the forming effect
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(a) Experimental results of the compression test

—&— Simulation(w/o considering forming effect)
—A— Simulation(w/considering forming effect)

0.6 —— Experimental result
—
€ .4/ W/ considering
5 forming effect
©
o
-

et
[N
1

00 N w/o considering forming effect
- T T T 1
0.0 0.4 0.8 1.2

Displacement(mm)

(b) Load-Displacement curve of the compression test
Fig. 5 Experimental results and load-displacement
curve of the compression test
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cell considering the forming effect
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Fig. 7 Simulation results of the positive and negative
directional bending
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Specimen size:
200mm x 30mm

Fig. 8 Experimental set-up and results of the three-
point bending
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Fig. 9 Simulation model of the three-point bending
test for the shielded slot plate
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(b) Strain distribution of the shielded slot plate

Fig.10 Strain distribution of the shielded slot plate by
fitting approximation of the strain distribution
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Fig.12 Simulation result and experimental result of the
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