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Abstract:
exists large pressure difference with strong pressure

When a car is driven at high speed, there

fluctuation between the car exterior and interior near the
side window area, so the side window sealing system is
likely to lose contact and thus generates leak noise, which
can influence the interior sound quality seriously. The
glassrun seal of the front side window was taken as the
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research object, with steady pressure penetration method
and transient dynamic analysis, the condition of sealing
failure occurrence was discussed. The main conclusions
are as follows: with steady pressure penetration method,
the critical static pressure difference is in the order of 10*
Pa. The influence factors of the critical pressure difference
include glassrun shape, glass positioning, the rubber
material parameters and the fixing manner etc. While with
the transient dynamic analysis, as the window glass was
offset with 0.2mm inward, the outer lip lost contact under
the transient pressure difference in the order of 10° Pa.
The findings provide a meaningful reference for
prevention of leak noise generation through improvement

of sealing system design.

Keywords: side window glassrun seal; leak noise;

steady pressure penetration method; transient dynamic

analysis
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Fig.1 Cross-section of the glassrun seal of an

economy sedan
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Tab.1 Parameters of three materials with a hardness

of 70 HS
g C,/C, C,/MPa C,/MPa
M, 0.50 0.6157 0.3079
M, 0.25 0.7389 0.1847
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Fig.2 Stress distribution on the left cross-section
(t=250 s, unit: MPa)
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Fig.3 Stress distribution on the upper cross-section
(t=250 s, unit: MPa)
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Fig.4 Location of the pressure measuring points on

the outer surface of the glassrun seal
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Fig.5 Pressure difference between the car interior
and exterior at different positions of the seal
(yaw angle: 0 deg)
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Fig. 6 Pressure difference between the car interior
and exterior at different positions of the seal
(yaw angle: —20 deg)
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Fig. 7 Transient pressure difference at point 11 on
the sealing strip (wind speed: 160 km/h, yaw
angle: 0 deg)
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Fig. 8 Transient pressure difference at point 7 on
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the sealing strip (wind speed: 160 km/h, yaw
angle: —20 deg)
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Fig.10 Frequency spectra of the pressure fluctuation

level on the measuring point 11

4 IeRtRESEENITE

RS TS T8 @ikt 5 i de St i 14 s 57
RS2, I 11 Frs o W BEE B Ay i o
T, PO JSE 25/ N RO D T DR TR oy 2 S T P
AR F122 P, B A DT (9 BTG 1 B R 7E 1o SR O
PR, 2 33 B7 1 B 0 PROVERT . SRR HIAE
Il BZJ5 25 D s AR s T R a2k D
S E I A ik s 7 /N T PB4 D il 22 18 5 A7 1
RN B R R A A T 2 MFIC5 2
(6], FF AR SEEAT R R AT o B 2 Q2R D s A9 42 fih
JETATRT P, IR AT G279 s AR Bl 4R, 1 T P
SN2 PR R i B T R i et

W& ) P BN W N, 42 fid s g e 2, {H
SRR E BAT LR R IR e A T e 2 il
T, SRR A L 25 S5 A1 ik DX, 2 7
TP B A T O S 0 7 25 2 288 i 5 i A
71, BRIl A A T 2

LNin)
101
AL 7 1) / 2 /
s ", 103
201
5

1
1
202\ D 203
4

Em
E 11 SR R R FI BT ik
Fig. 11 Failure assessment method of an elastomer

seal
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Fig. 12 The transient contact width between the glass
and the two lips of the left cross-section
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Fig. 13 Failure illustration of the two lips of the
left cross-section
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Fig. 14 The transient contact width between the glass

and the three lips of the upper cross-section
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Tab. 2 The critical static pressure difference of the

two lips of the left cross-section under

different boundary conditions
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different boundary conditions
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Tab.4 The critical static pressure difference of the

outer lips of the seal under different material

parameters
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Fig. 16 The critical static pressure difference of the
outer lips of the seal under different inward
offsets of the glass
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Fig. 17 Excitation position of transient pressure on

the upper cross-section
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Fig. 18 The transient contact width of the outer lips
of the upper cross-section (glass position:
baseline, wind speed: 160km/h, yaw angle: 0
deg)
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Fig. 19 The transient contact width of the outer lips
of the upper cross-section (glass position:
1.7mm inward offset, wind speed: 160km/h,
yaw angle: Odeg)
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Fig. 20 Excitation position of transient pressure on

the left cross-section
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Fig. 21 The transient contact width of the outer

E21

lips of the left cross-section (glass position:
baseline, wind speed: 160 km/h, yaw angle:
—20 deg)

AF BT3RO S 0. 2 mm,
P2 2 WA T 5N 0 B0 2 ] il 1 B
] B Ak, FLAE % Pl 26 2 I R i 5 , ] 22
BT . LWTIAG S AIB R O 262K e ik,
5B RO, SN S I 22 MY A5 ik
5, SR B A7 I A L T AR
17 {5 MR 7, 51 2 9 7 T o
B ETRE A A2

0.20

=
—
h

0.05 |
I

2500 2501

SR fmm

"

2504

0.00

2502 2503 2505

Ff s
22 ZETESMNE AR EE B AT 4% (IS0 0.2 mm,
160km/h XUE . —20°{R AL )
Fig. 22 The transient contact width of the outer
lips of the left cross-section (glass position:
0.2 mm inward offset, wind speed: 160 km/h,
yaw angle: —20 deg)

6 it

(1) 7ERRAS T, o KU Y 4 o 2% b
I RS0 EAE LM, — 20° At £ B 2 (48T > e



140 [l o K 2 2 MCH 9K BE 2% O

%52 %

P S NTA

(2) WA B v, 2000048 T 1) i 5 itk T e 22 R
95 000Pa, XF L. — 20" fi ML A1 I FA) Il 53 22 3 o 778
km/h; b A 8 1T B4 I St e e 22 2 58 000 Pa, X
i — 20" PR AT F T A G A 4238 607 km/he AT UL
AT HT T Al 2 SR A S R 2 R 5 AR O
BEAR I R AR AR T S8 LA AR R
TR 88 P A RS R 2 %o s 32 P s St s e e 22 7
AR

(3) et sl J2E - Hr e FE Te i XX 160
kn/h BB T, S8 25 5 A% 0 A 7 i 2 28 s AR )
fER A B . 7 O WML AR L 160 km/h XUE H7 K 1) sf 2R
FEZAERT 3B B 2T PR EPIRES

(4) ARZMEBh T2 50 e v, 7E-20° AT £ L IR
160 km/h B O T, T 2% 50 25 0 2 A 2 2 B2k
BLFERE A B o 1 T H AR e 22 E R, B g 4b
TREAER T B A 2% B SRR DR RS
T3 BB AN U B ) N 30 0. 2 mm J= , 26 (8 I
Ak ye A B B R ARG o Fh e RT L A A7 A —20°
PR A 160km/h B IL T LA S A sk

(5) W48 3 5 R A4 (R BOE 1) 40 B
B, SR 8RS A RN A 3l 0 5 0 B 1 21 1 45 SR AH
ZERR . T RERS TS R 5 I SEAAE
KBRS B 125 BTk A AT BEXT B B A R AR
BT A T 75 I A A T T v b A

B% T

[1] GEORGE A R. Automobile aerodynamic noise [J]. SAE
Transactions, 1990, 99:434.

[2]  AHMED S R. A survey of automobile aeroacoustic activities in
Germany[J]. SAE Transactions. 1995, 104:1100.

[3] BUCHHEIM R, DOBRZYNSKI W, MANKAU H, et al.
Vehicle interior noise related to external aerodynamics [J].
International Journal of Vehicle Design, 1982, 3(4): 398.

(4]

[7]

[10]

[11]

[12]

[13]

[14]

LOREA A, CASTELLUCCIO V, COSTELLI A, et al. A
wind-tunnel method for evaluating the aerodynamic noise of cars
[J]. SAE Transactions, 1986, 95:1096.

GUR Y, MORMAN K N, SINGH N. Analysis of door and
glass run seal systems for aspiration [C]//Proceedings of the
1997 Noise and Vibration Conference-P-309. Detroit: SAE,
1997: 971902.

JUNG W W, OH S J. The influence of vehicle elements to
aspiration [C]//International
Exposition. Detroit: SAE, 1995: 950624.
SAHA P, MYERS R D. Importance of sealants for interior
noise control of automobiles [C]//International Congress &.
Exposition. Detroit: SAE, 1992: 920412.

GOTO T, KAWAI K. Performance improvement in leak noise
reduction [C]//SAE 2002 World Congress &. Exhibition:
Detroit: SAE, 2002: 2002-01-1238.

BURZ, G, ERA . VR B X A R SR S
PBLER BARERRTSEL T 3545 T AR, 2012, 34(8):692.

HE Yinzhi, YANG Zhigang, WANG Yigang. Mechanism and

experimental research on the effect of automobile body seal on

wind  noise Congress &

aerodynamic noise in vehicles [J]. Automotive Engineering,
2012, 34(8): 692.

A, BRI, E A B ARG A SOt
(7], A BRI Tk, 2005,28(6) :421.

ZHAO Jiancai, YAO Zhenqiang, WANG Wei. Non-linear
analysis and optimization design of seal structure [J]. Synthetic
Rubber Industry, 2005, 28(6): 421.

MOONEY M. A theory of large elastic deformation [J].
Journal of Applied Physics, 2004, 11(9): 582.

RIVLIN R S, SAUNDERS D W. Large elastic deformations
of isotropic materials VII experiments on the deformation of
rubber [ J]. Philosophical Transactions of the Royal Society of
London, 1951, 243(865): 251.

Zest . WUA bR AR AT BROC AT (D 1. J8HE - 1 e
BLE KA, 2008.

ZUO liang. Finite element analysis of rubber parts used in
locomotives and vehicles [D]. Chengdu: Southwest Jiaotong
University, 2008.

LIU Q, WANG Z, LOU Y, et al. Elastic leak of a seal [J].
Extreme Mechanics Letters, 2014, 1: 54.



