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A Numerical Study on the Contact Behavior Analysis with Thermal
and New Design of Bonded Door Seal

Chung Kyun Kim - Han Goo Kim
Tribology Research Center, Hongik University

Abstracts

This paper presents contact behavior of a perfluoroelastomer bonded door seal by a
non-linear finite element method using the mechanical and thermal analysis. The shape
effects are investigated for sealing performance of bonded door seal. Also maximum stress,
temperature distribution and contact force are investigated. A bonded door seal was
modeled three shape. The highest contact force occurs at model Ill(sunflower shape). The
maximum stress of model III is lower than that of the others. The calculated FEM results
show that the model III has excellent performance compared with other seal models.
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Table 2-1. Physical properties of Bonded door seal

Material type FFKM
Young's modulus [MPa] 7.2
Poisson’s ratio 0.46
Mass density [ kg/m’} 2150
Coeff. of thermal expansion [1/K] | 3.2x10*
Thermal conductivity [W/m - K] 0.165
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Model I
Fig. 2~1 Bonded door seal FE model.
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after 10min.

(b) Stress distribution :
Fig. 3-1 Stress distribution of Model L



(a) Stress distribntion

(b) Stress distribution : after 10min.
Fig. 3-2 Stress distribution of Model IL
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{a) Stress distrihution

(h) Stress distribution @ after 10min.
Fig. 3-3 Stress distribution of Model IIL
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(a2} Temnaratiire dictribuitinn

(b) Temperature distribution : after 10min.
Fig. 3-4 Temperature distribution of Model L
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{a} Temmerature distribution

(b} Temperature distribution : after 10min.

Fig. 3-5 Temperature distribution of Model II.

{a) Temnerature distribution
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{b} Temperature distribution . after 10min.

Fig. 3~-6 Temperature distribution of Model IIL
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{a) Contact force distribution for contact area
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{b) Contact force distribution for contact area :
after 10min
Fig. 3-7 Contact force distribution for contact area.
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Fig. 3-8 Variation of maximum stress due to

contact time.
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Fig. 3-9 Variation of maximum temperature due
to contact time.
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Fig. 3-10 Variation of maximum contact force
due to contact time.
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