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Prediction for Weather Strip Using Nonlinear Finite Element Analysis
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Abstract

TPE is used as alternative for rubber, the best example is the weather strip for automobile. The nonlinear
material properties of weather strip were important to predict the behaviors of weather strip. Uniaxial tension
and equi-biaxial tension tests were performed to achieve the nonlinear material constant and stress-strain
curves. The nonlinear material constant of weather strip is evaluated by using the nonlinear finite element
analysis. In this paper, the prediction for weather strip is analyzed by using commercial finite element
program, ANSY'S. The nonlinear finite element analysis of weather strip is executed to predict the behavior of

weather strip for automobile.
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Fig. 2 Experimental stress-strain curve for uniaxial
tension test
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Fig. 4 Experimental stress-strain curve for equi-biaxial
tension test
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Fig. 5 Stable stress-strain curves for material test
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Fig. 7 Fitting results for Mooney function
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Table 1 Nonlinear material constant for Mooney model

Strain range Cu Co
10% 1.25096 0
20% 0.915271 0
30% 0.731648 0

Table 2 Nonlinear material constant for Ogden model

Strain range 28 Q;
14,=1.66215 a,=2.20739%-5
10% M,=2.6217 o, =5.97193e-5
M5=0.537257 a5 =9.4774
14, =6.95646e-5 o, =0.45007
20% ,=1.8146 , =1.56852e-5
H5=0.413546 a3 =8.74945
14,=0.704225 | @, =1.11705e-5
30% M,=0.355619 a,=1.85484
M3=1.3971e-5 03 =4.92596
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Fig. 9 Weather strip and FE model
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Fig. 11 Stress-strain curves for strain range
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Fig. 12 Stress-strain curves for deformation step
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