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Development of PEMFC Metallic Bipolar Plate for Automotive Driving
Jongchan Lee, Ki Jung Kim, Yoo Chang Yang, Yoo Taek Jeon
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Abstract : The metallic bipolar plate in PEMFC is widely used for automotive driving because of
its advantages, i) high strength, 1i) high chemical stability, iii) low gas permeability and iv)
applicability to mass production. Especially, the metallic bipolar plate which is manufactured
with the sheet metal stamping process can be applied in automotive PEMFC with less volume and
weight because of its thin thickness but the formability and springback problems arise in real
manufacturing process. The assessment for formability and springback of metallic bipolar plate
should be performed before making stamping die sets. In this work, the methodology for
determining the allowable draft angle of flow passage is introduced by using finite element
analysis. In analysis results, as the draft angle of flow passage increase, the major strain and
thinning 1s increase with exponential function. The allowable draft angle without fracture is
presented by fitting the results. Additionally, the staking results with manufactured metallic
bipolar plates by stamping process is presented.
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Fig. 3 Design parameter for flow passage
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Table 1 Tensile and mechanical property for SS316L

Elastc Yied
Modulus | Stress
(GPa) | (MPa)

SS316L| 130 300 7.8E-9 065|127 [1.06

- Anisotropy

Density
(ton/mm’)| 0° | 45" |90°

Symmetry B.C.

(a) 3D view
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(b) Section view

Fig. 4 Analysis Model
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Fig. 5 Tensile test and forming limit diagram
for Stainless Steel 316L
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Fig. 6 Analysis results with angle and depth
of flow passage

Table 2. Allowable draft angle of flow passage
Depth (mm) | 0.6 0.7 0.8 0.9 1.0

Angle {(degree)| 84 71 67 61 60
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(b) With 2nd manufactured bipolar plate

Fig. 8 The stacking picture with metallic
bipolar plate
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