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1  End Plate

2 Bipolar Plate

3 Current Collector

4  Gasket

5 Membrane Electrode Assembly (MEA)
6  Gas Diffusion Layer (GDL)
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Fig. 1 Schematic of single PEM fuel cell
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Fig. 3. The positions of bolts compressive stresses on the
endplate.
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Fig. 2. The geometry of the model In ABAQUS software.
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Table 1. Mechanical properties of the components in the present work.
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Fig. 4. Geometries of the endplate; a) conventional, b) curved.
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Fig. 5. Stress distribution on end plates
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Fig. 6. Contact pressure distribution over MEA on the x-axis y-axis and xy-axis in two different geometries.
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Fig. 7. Contact pressure distribution over MEA with different endplates geometries; a) conventional, b) curved.
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Fig. 8. Contact pressure distribution over MEA with different endplates geometries; a) X, b) Y, ¢) XY.

Sl Hlade 5l Gl sl g il Sl Jlade g S0 sl
Sl ol oals HLis ¥ Jgaz (0 dwais o 50
G5 5SSl e w5 onaline 5 oo bS5l AT jshiles
i pmizman 2l Gl S s amio cal 8l 55 L
PSSy g o et oF Bl (alS (15 eSilbes 51l
Jds @ o8 el Dlrao wile Lad (g5, 2 )28 A

&35 Lo bgs (55,0 aliws 4 ool sbml Lies 5 IS8 s

2 Lae o) (omled Jlid ms 95 oo onalin &S jshailes
Golid i ool dwaia [0 .l oull Diglatie Calire dawain
Ao dwdid o (Jg el Al il 38l 4T S 4 Lid g
Cooms a8 51 5 Lzl Gl)ls aman S oljen 4 ol
2 oled JLES @38 S50 oy Sl el AL a3l g
XY 3 Y X oo linly jo0 (25 ol il slaawain
Sl 0als ooy lad A IS

FYA-



FYA B YYVO Glio TR Jlo ) o)l @Y 0593 « S yual Silo owigen 4 il

eSiln oo 31 Blyoxil 5 S kel Jpo
Table .2. Mean value and deviation from the mean value of stress over MEA.
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Fig. 9. Contact pressure distribution in x-direction over MEA for different curvatures (0 to 0.25 mm).
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Fig. 10. Contact pressure distribution in x-axis over MEA for different curvatures (0.15 to 0.20 mm).
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Fig. 11. Contact pressure distribution over MEA for a 0.16
mm curved (bomb-shaped) endplate.
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Table 3. Mean value of stress and its deviation for
endplates with different curvatures.
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Table 4. Mean value of pressures and the deviations for Aluminum curved plates.
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Fig. 12. Contact pressure distribution over MEA with a
conventional (flat) Aluminum end plate
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Fig. 13. Comparison of stress distribution at the bottom plate of both steel and aluminum

-=--0.2mm Bomb-Al
——0.2mm Bomb-St

25| _____
0| T e
15 o
10
0 10 20 30 40 50 60 70 30 20 100
(mm )55 e 51 alolé
<
50
45

-=--0.2mm Bomb-Al
——0.2mm Bomb-St

(MIPA ) (g jied i
w
S

o 10 20 30 40 50 60 70 80 20 100
(mm )3 o 51 alolé

]

---0.2mm Bomb-Al
—0.2mm Bomb-St

925 | _______
— === -
< 20 .
: -
Z 15 -
.
10 7
~ -
5 \~‘__’,
0
0 10 20 30 40 50 60 70 80 90 100
(mm )35 0 3 alold

Eliseo i 98 Gl XY iz Vi Xl jammo sliwl) 5o okl axio 59 (owlod jLid 2950510 F JSCi
Fig. 14. Distribution of contact pressure on the end plate along the X, Y and XY axis for two different material
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Fig. 17. Assemble cell using a curved Aluminum endplate.
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Fig. 18. The location of pressure measurement film in a
cell.
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Fig. 15. Contact pressure distribution over MEA for an
Aluminum endplate with curvature.
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Fig. 16. Contact pressure distribution for Aluminum
curved endplates in the x-direction as a function of plate
thickness.
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Fig. 20. The contact pressure distribution result of the
experimental test.
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