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ABSTRACT

The optimal strain energy function was obtained by comparing the results of the analysis using the strain energy
functions obtained by uniaxial tensile and equibiaxial tensile tests on gasket materials used in hydrogen fuel cells,
with the results measured using a contact pressure measurement sensor. At this time, even when only the uniaxial
tensile test was conducted, Yeoh could obtain the most accurate results even by conducting only the uniaxial tensile
test. Using this, an analysis of the cross section of the gasket used in stack confirmed a safe contact pressure and
no deformation on the separator. In the future, research will be conducted to verify the gasket durability by
reliability evaluation.

Keywords : Gasket(7 22!), Fuel Cell(21 27X X|), Finite Element Analysis(fSt225l4]), Contact Pressure(d
Z£04Q}), Strain Energy Density Function(H&EE ol X| L& &)
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Fig. 4 Unaxial tension test results for EPDM

Fig. 5 Equi-biaxial tension test
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Fig. 9 Principle of operating the pressure sensor

Table 1 Specifications of sensor

Measurement Range 0.5 ~ 45 kef/cnt
Temperature 0~ 80T
Thickness 0.12mn
Weight 2¢g
Number of Nodes 2,304(48%48)

Pitch (mm) 1.015x1.015
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30 mm

Fig. 10 Finite element model

Table 2 Coefficients of Strain Energy function

Material Constants
Model — —
Uniaxial | Equi-biaxial
C10 0.300171 0.63375
Mooney-Rivlin
Co1 0427421 0.011137
ul -0.20962 -4.15E-5
2 0.082614 2.83E-5
3 2.69067 1.4309
Ogden
al -8.3336 -0.0787785
o2 0462419 0.074281
o3 0.493692 1.81394
C10 0.6403352 0.644039
Yeoh C20 4.3E-11 9.69E-9
C30 2.57E-8 0.004771
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Fig. 11 The results of the analysis based on the
strain energy function

Table 3 The results of the analysis based on the
strain energy function

Types Contact press(MPa) | Error(%)
FSR sensor 2.734 -
Yeoh 2.872 5.05
Uniaxial Ogden 4.086 47.07
Mooney 3.199 11.38
Yeoh 2.832 3.06
Equi-biaxial | Ogden 2.843 3.85
Mooney 2.835 3.55
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