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2 Frequency Response Function (FRF)
3 Fast Fourier Transform (FFT)
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Fig. 2. Connect the shaker and the dynamometerto the end plates in (a) the longitudinal direction, (B) the transverse direc-
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Fig. 3. Location of accelerometer sensors.
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Fig. 4. Fuel cell components.
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Table 1. Mechanical properties of fuel cell components [12].
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Table 2. Stress-strain exprimental data from one-directional pressure test of sealing gasket.
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Fig. 5. Model of fuel cell assembly with complete details.
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Table 3. Friction coefficient between fuel cell components [13].
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Fig. 6. Fuel cell model meshing.
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Fig. 7. Local frequency response diagrams of current collector paltes (A) Positive tab, (B) Negative tab.
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Fig. 8. Stimulation and response diagrams at the excitation frequency (A) 1000 Hz, (B) 700 Hz, (C) 550 Hz, (D) 500 Hz.

)4



WGV Y domio VP Jlo o) oloud DY 0,95 ¢y ol SilSe  wotigo 4y it

————Excitation

Y|

Amplitude (1)

49'52- [N 1 1 1 1 1 1 1 1 1 1
5?.9237m_ - 58m B0m Blm B2m B3m Bdm B5m BEm B7m 58.0037m
B[+ @) Time (s)

T Ve il B sly 9 S 05 gl fogei & S
Fig. 9. Excitation and response diagrams with frequency of 100 Hz.
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Fig. 10. Stimulation and response diagrams at the excitation frequency (A) 3075 Hz, (B) 2975 Hz, (C) 2500 Hz.
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Fig. 11. Excitation and response diagram to investigate the longitudinal mode shape of fuell cell.
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Fig. 12. Numerical frequency response analysis of fuel cell under transverse excitation.
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Fig. 13. Frequency response reading position of fuel cell under transverse excitation.
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Table 4. Sensitivity analysis to change the dimensions of the finite element mesh.
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Fig. 14. Numerical frequency response analysis of fuel cell under longitudinal excitation.
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Fig. 15. The effect of membrane thickness on the first natural frequency of the fuel cell.
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Fig. 16. The effect of membrane elastic modulus on the first natural frequency of the fuel cell.
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Table 5. The percentage reduction in contact constraints, the finite element mesh, and computational cost.
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