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ABSTRACT

An analysis was conducted to predict the behavior of gasket by applying an optimal-strain energy-density function
selected through a uniaxial tensile test and an analysis of the gasket used in an actual hydrogen fuel cell. Among
the models compared to predict the materials' properties, the Mooney-Rivlin secondary model showed the behavior
most similar to the test results. The maximum stress of the gasket was not significantly different, depending on the
location. The maximum surface pressure of the gasket was higher at positions “T” and “Y” than at other positions,
owing to the branch-shape effect. In the future, a jig that can measure the surface pressure will be manufactured
and a comparative verification study will be conducted between the test results and the analysis results.

Keywords : Hydrogen Fuel Cell(=t2= 12X X]), Finite Element Analysis(7St22514]), Gasket(7FAZ!), Strain
Energy Density Function(H& & Ofll4X| YT &), Superelastic Material( ZEH] IH =)
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Table 1 EPDM material congtant
Mooney-Rivlin 2™ Yeoh Ogden 3"
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Cor o421 Gy 43028%11 o; -8336
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Fig. 5 EPDM Uniaxial tensile test-analysis result graph

Table 2 EPDM material comparison of srain test and analysis results

Analysis Result(Deviation from test result, %)

Strain | Test Result (MPa) — y "
Mooney-Rivlin 2" (MPa) Yeoh (MPa) Ogden 3™ (MPa)

0.20 0.657 0.6628(0.87%) 0.6355(3.29%) 0.6592(0.33%)

0.35 1.003 1.0130(0.95%) 1.0269(2.34%) 1.0255(2.19%)

— 08 —



S ARAAE 20 FRALLN

St 71 A1 71885 2] #1204, A|105

Fig. 6@t ©94< Ye, Fig 6b)e 954
Aol AHEEE 72 S FASA YT
7t2A P CATIAE o]&3ly 3oz
A3, Hyper MeshE AM&3le] 248 B3
3tA Tt 342 MARCE AH83l9a, S4F Hexa
Types AHE3tgom, 7t=AES FFA717] s
X 7-& Rigid Body9] Surface® WEMRATH 7=
A 2T WS Touching 22 HEHILY
nhEg aEstg e, 7taA X3k npEA
F£ 01, 283 7t2=AZY st EA S 038 ¢
gagoid, stxaze bE WMYE x7] ol

GDL Plate

7/ \

Plate

MEA
(@ Unit cell

Gasket

60mm

120mm

(b) Gasket shape
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(a) Y-shaped Von-Mises stress distribution

0.151

(b) T-shaped Von-Mises stress distribution

(c) Basic shape Von-Mises stress distribution
Fig. 7 Surface pressure digribution by shape

Table 3 Deformed shape when compressing a specific part of the gasket

Gasket Configuration View A View B View C
before before before
2.4 -

6.7¢-05 6.1e-05 8.4e-05
-1.3e-01 -1.3e-01 “1.3e-01 after
=Z.6e-01 =2.6e-01 2. 6e-01 -
-3.9e-01 -3.9e-01 “30e-01| =
5.90-01 5.90-01 ; -5.2e-01 i
-6.56-01 -6.56-01 -6.50-01 ‘ 3.14
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