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Sound Insulation Property Simulation of Door Weatherstrip Considering
Practice Working Condition

GAO Yunkai, YANG Zhaotong, FENG Haixing, WANG Shihui, QIU Na
(Automobile College, Tongji University, Shanghai 201804, China)

Abstract: The existing work on door weatherstrip sound insulation performance mainly focuses
on the vertical compression of its two-dimensional cross-section with a single compression ratio,
but tangential force is seldom taken into consideration in the door closing process. For the door
system of an excavator cabin, three-dimensional models of curved and straight weatherstrip
sections are established and their distortion characteristics are acquired with different compression
ratio. The characteristics include both compression and sliding states, and distortion at some
parts of the weatherstrip. A new acoustic cavity is generated since the internal surface is self-
interacted under full compression. By acquiring prestressing modal of the three-dimensional
weatherstrip model, mode superposition is carried out to gain the sound insulation value in
reverberation and anechoic chamber. The results indicate that the sound insulation value of
weatherstrip increases at a decreased rate as the compression ratio increases, a small leakage
causes serious leaking noise. Furthermore, the sound insulation increases obviously due to the
generation of a new acoustic cavity. These results can be used to guide designing door sealing
clearance and investigating cross-section shape of weatherstrip and compression load.
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