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Abstract : In vehicle door system, weatherstrip seals protect passengers form noise, dust, rain and wind out of the
vehicle. The higher efficient a weatherstrip is, the more durable it is in contact between the door and body frame. In this
study, nonlinear finitc element(FE) analysis is performed to obtain cauchy-stresses, displacements and reaction forces
of the weatherstrip. Mechanical properties of the weatherstrip is obtained by uniaxial tension test. The MARC which is
a commercial software for the nonlinear analysis of a flexible FE model is used. Twenty-one cases of the FE model are
developed by using Ogden-foam formulation. In the results of nonlinear FE analysis, the most valuable deformation of
the weatherstrip occurred when displacement control value reaches 7.2mm. Severe deformation is observed as the
displacement control value become more increased. When the weatherstrip is designed, it would be considered that the
displacement value of the weatherstrip has to be less than 7.2mm.
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Fig. 2 Specimen for uniaxial tension test
Table 1 Uniaxial tension test results data
ws | AdEE | AdAdd | awds
- (kef) (mm) (kgffem®)
1 1.775 10.02 16.14
2 1.750 10.04 15.91
3 1.750 10.02 15.91
H# 3k 1.758 10.03 15.98

Load [kgf]

12 16 20
Displacement [mm}|

Fig. 3 Results of uniaxial tension test
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Fig. 4 Strain-stress graph of weatherstrip
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Fig. 7 Finite element model of weatherstrip in MARC
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A Study on Contact Deformation of Automotive Door Weatherstrip Using Non-Linear Finite Element Method
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Fig. 9 Specimen of contact shape for test
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Fig. 10 Deformation of contact shape for MARC
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Fig. 13 The gap between the body and the weatherstrip
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