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Study on Uniformity of Contact Pressure
of PEMFCs Sealant and Its Improvement Method
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Abstract; Aiming at improving the uniformity of sealant’s contact pressure distribution for the proton
exchange membrane fuel cells, the contact pressure distribution in the four stacks with different layers was
tested using a Fujifilm pressure membrane. The test results were visualized by using the platform built in
Matlab. Based on the Mooney-Rivilin super-elastic material constitutive model, finite element models of
the sealant plane and the stack cross section were established, which were used to design the sealant struc-
ture with arcs and rings. Equations for correcting the initial sealant thickness were given in which the uni-
formity of contact pressure along the integrated force was improved. The results show that the maximum
difference in the contact pressure of the sealant in the plane is 1. 2 MPa. Along the integrated force, the
contact pressure near the end plate is greater than that in the intermediate layers and the more layer results

in the lower contact pressure at the same layer. When the contact area is the same, the standard deviation
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of sealant pressure in plane with the arc structure is 41% less than that of the original structure, and the

ring is 30% less than the original structure. For different layers of the stack, the contact pressure after

correcting the initial thickness of the sealant maintains around the best. This study can provide a kind of

sealing structure that maintains the consistent performance in the fuel cell stack.

Key words: fuel cell;sealants;uniformity; super-elastic model;structural design
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Fig. 1 Color density and pressure conversion flow chart of pressure sensitive paper
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Fig. 2  Pressure sensitive paper experiment visualization interface

MPa MpPa
240 2.40

‘ t 1.40 1.20
H 120 1.00
1.00 0.80
0.80 2
Average: 1.20MPa N, ) 0.60 I\Aa‘;‘“‘éef 2‘3‘?}’:’;: 040
m Max @ 2.34MPa R - - ;2 020
o2 () 70 J2 i HERAEE (d) 70 JZHIHEL AT T e s
(a) 50 2 HIHEIRE(E (b) 50 /2 HIHELE TGP (5 et fm
MPa MPa
2.40 ¢ e
220 | | | / , 220
2,00 ' \ )
‘ ' 180 ‘ / 1.80
b 160 // ™\ 1 1.60

Max : 2.23MPa Max : 2.19MPa

I 140 ¢ 1.40
o120 1.20
\ | {

. 1.00 1.00
\ 0.80 0.80

\ 0.60 \
\ 0.60

Average: 1.14MPa Average: 1.12MPa

J 0.40 - 0.40
0.20 2

()90 JEHu Ko (£)90 J2HUATTRUL T R (&) 110 J2 R A (1) 110 R HBAATIL T HHIR

B3 EABZERES 2EFEHBFRSENHA

Fig. 3 The second layer sealants pressure distribution image after being pressed

HIE 3(h) (D (D (W AIHLFER B AR R R -8 BB 17 P9 4 fioh s g ~F 339 00 0 e AR 22 30K I



5 10 34

5K W 4 . PEMEC % 5 12 fil [T 3 1 39 53 PR 0F 5 B bl U5 1 33

KEAEH 1. 2 MPa; Ui W] %5 B 14 fih & 1 £ 72 A —
B A, FE MR AR B 1AL B LA S B B A Ab Y A
TER I IRA.

3 FUZEF XS AR e HE SR 2 )2 8% B A ik s )
FE SR T TET b Y A3 A AR e e g B A A B
AT GE AN (] L HEAS (] )2 50000 85 3 6 9 7 349 4% i s
J3 s PNTTIA5 B A [6] 5 H 3 v HE PN 25 B e i) 422 fioh s )
Sy A FLEE A 4 R,

FH &l 4 AT LU H 25 3 Jie 00 2 floh 0 78 S LU O
W EAFEA—BOR G, X F ] — s ok 15, Bl & 1T HL
JZ B G, AU AR 5 % R 1) 4 i s ) e AR
W5 B 30 v Al AL ) %8 B R 2 ik PR T PR AR KR R T
BB 2 TAC 7 s A g i 728 T DT 3 K FEL M O i AR
Ak 1 I A i
—a— 50 ZHiHE
—o— 70 JZH1lfE

—a— 90 ZHLHE
—v— 110 JZHifE

Befii k77 P/MPa
£ :

1 1
0 10 20 30 40 50 60
e T R HL 0/ R
B4 REEHREEEHRFHERED>HACGRESER)
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gaskets in different layers(experiment results)
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Tab.1 Material properties of the main structural components in the stack
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Tab. 2 Stack sealant initial thickness after correction
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