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Abstract:
rubber thin layers and a cavity, an analytical model for
and the

material and geometric parameters of sealing strip were

In view of the acoustic coupling between

structural-acoustic coupling was proposed,

optimized based on the model. The acoustic modal shape
function of the cavity was obtained by adding an auxiliary
cosine function. By employing the Rayleigh-Ritz method,
the analytical model was established for the structural-
acoustic coupling between the vibrations of simply-
supported layers and the coupled cavity. The analytical

model was used to calculate the mean square responses of

Wieki H1: 2020-09-18

a double-wall model under single-point force and the
sound transmission loss under a diffuse acoustic field,
respectively. The accuracy of the model was verified by
comparing with the results of the impedance-mobility
method and the numerical method of hybrid finite element-
statistical energy analysis (FE-SEA). The results show
that: the proposed method has higher computational
efficiency than the FE-SEA method; the analytical model
and particle swarm algorithm can optimize the material
and geometric parameters so that the sound insulation can
be improved by more than 10 dB; the optimized sealing

strip tends to have a flat and wide cross-section.

Key words: automotive door sealing strip; structural-

acoustic coupling; analytical model; diffuse acoustic

field; sound insulation optimization
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Fig.1 Structural-acoustic coupling analytical model

for thin plate-cavity-thin plate
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Fig.4 Cross-section geometry of sealing strip on A-

pillar of a certain car and simplification of

door-hole sealing strip

PEAL TAERE X R R4 RS T TR B 4. TR
25 1) 1 N B0 A SRR W B4 1 DX P R AP e
PN IF H AR R XA S AR RS, 1 He 47 2R 3
TRk HedR DXL 1) i A 7 s e AR /N 5 SN T Y
AEAEXT TFACRATII B 42 o) DX A5 3 03 RS i 4, 7
FE4R#50%0 LA, Fe 40 32 (M B I RE A6 A R0 i 4% 3
ZRMEEE IR L, AR B HRAS TN R B &
B P A 3 e, S B R 4 RS T B B AR B A AR 3
it — R .

T, o B AR R T SR e R L A
FHARATR I T A% B A A AT X B 75 e BT 45
B I E SEGEE ArR  BARREG RS S
TR, 7 A BT SR TR A Ak s B
Ji it FE-SEA ik uE AL SCR - 53T FE-
SEA J7 V58T I R B AL 25 SR A TR L

11 X0.8

L.
6,

L,
Fh

L
b R % (L)
B5 $txEM-FRGMEESNNITEEHEFBEESH
ikt
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section for structural-acoustic coupling and

TL analysis
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sealing strip before and after optimization
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