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Transmission Loss Analysis of Seal Based on a
Consideration of Compression Load

FENG Haizing, GAO Yunkai
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: A nonlinear quasi-static analysis on a door seal was
carried out to obtain its deformation and stress distribution
under different compression ratios. Then the pre-stress modal
analysis was applied to the deformed seal. To analyze the
impacts of pre-stress and compression ratio to the
transmission loss (TL), the model of which was built by
reverberation chamber-anechoic chamber method, so that the
seal TL could be calculated based on the mode superposition
method. The result shows that the pre-stress has a great
influence on the transmission loss of the low frequency
stiffness control area, while the increase of compression ratio
will improve the transmission loss of seal effectively within

the compression rate of 50%.
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Fig.1 Material composition of seal
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Tab.1 Uniaxial tension test data

R AR 0.03 —0.03 —0.09 —0.15 —0.21

11/ MPa 0.07 —0.07 —0.17 —0.34 —0.56
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Fig.2 Constraint of seal

1.3 BjTKE

K 6 T A TLE R IT C3D6 A1 8 T N TH &K
R AE TR > BTG C3DSR X 25 1 4 HEAT AR 21l 43,
BT EA RS 1 mm, 55 R 40 8 o 80k
24 200,
1.4 EfigE

ZEITRIR G B 5 Z A1k 1) B2 fid g S Ay A 43
fik, VT3 1) 2 ol AR R, R TR 5 9% B AR TR Y
BESZRBCR 0. ARV, ELAE I v BRI BT 48 K () 1T 4



E1#

B R 4 BB AT B R R e 99

FIH7 X RN TR E SO £ B AN
AR ik B0 43 7 SCAY DATE s Ay D/ IN WAL S50 R e, i
FRIFRCR, Jog L— R /IMG RS 18 20, 1k
Bl X R R R R E T — 1R
1.5 E&HEABESH

B} R 45 7R (compression ratio, C,) Y E XA

G

DO LA OO b et st DI DI DI DD I LD

GO~ F AR Lo O UH IGO0 s L
XXAHHXAKXKX XXX X

et e o ek et o e
DOOOOOOIOOOOO
B B2 M DD B B2 N2 RS RI R B2 N

d C,=40%

Fig.3

EHAF/N
- = NN
o 0 i

wn
T

0 2 4 6 8 10
R4 &/ mm

4 BHEERAET-EHREHER

Fig.4 Compression load - compression curve of seal
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Deformation and stress distribution of seal at different compression ratios
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Tab.2 Pre-stress modal frequency of seal Hz

B EgE C/%
0 10 20 30 40 50
1 59.45 306.46 348.73  455.5 495,16  553.77
2 164.75 346,56 399.82 466.38 531.53 570.77
3 227.65 377.69 429.93 496.13 567.73  585.03
4 290.29 427.42 470.46 503.49 595,74 597.81
5 333.79 472,55 539.27 615.78 642,91 684.93
6 383.72 566.04 591.46 617.80 688.88 689.08
7 420.87 657.78 724.72 787.61 814.17 843.17
8 467.24 657.78 763.99 791.49 841.30 847.17
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Fig.6 The sound insulation simulation model of seal
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Tab.3 The comparison of the modal frequency with or

without consideration of the pre-stress effect

Hz
B K% BB % B BUL)
1 72. 80 495,16
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