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Finite Element Simulation of Compression Behavior for Rubber Seal
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[ABSTRACT]

pressible Mooney-Rivlin constitutive equation, a finite ele-

Based on nonlinearity and incom-

ment model of rubber seals is established. Then, both the
deformation and the stress distribution of the tubular rub-
ber seals are calculated and analyzed using finite element
model under planar displacement loading and uniformly
distributed linear loading, respectively. At last, the influ-
ences of asymmetric loading direction and asymmetric
loading location on deformation and stresses of rubber seal
are discussed. And the influence of fiber fabric on com-
pression behavior of rubber seals is discussed.
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Fig.1 Dimension of the rubber seals
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Fig.2 Planar displacement loading
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Fig.3 Deformation and stress distribution under planar
displacement loading
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Fig.9 Relationship between maximum displacement and
off-distance of loading location
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Fig.10 Planar displacement loading
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Fig.11 Deformation and stress distribution under planar

displacement loading with and without fiber
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Fig.13 Displacement, stress and strain distribution under
uniformly linear loading
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Fig.14 Finite element model within fiber
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Fig.15 Displacement distribution under planar
displacement loading
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Fig.16 Stress distribution under planar displacement loading
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4 g

(1)1 T R 2 B AR R IR R A AR 1,
I3 e KA B H PR S i 55 1 v TR AR T A, 2 |
RIMZY 45° 25 IARAL , X L2 BB 5 2 AR

(2) AR b SR h I mak, %
AR ZEARAT — A BRI S 2 R AR
BRI JLF AL AT RIS Lotk gE b Iy maims

(3) BB RT3 1Y 15 X FRRh 0 2 20 LAY,
5 D) %of 58 B 1) 32 TR B B ORI A

(4)XF TA SIS Q BRI B4, 2007 25 o0
(L 2mm A5 R YR BRE 1 e 55, E St A g 0k
PRI 2mm AYALEfINZL

(5) SMZLF YL Y AT 5 a2 B F I M BE , 345 R 2K
AEJ1o TMINJZEFAEXS BB R ERE T i3 sV E I R

& % X o

(1] M, BT, I sbk, 55 . BRI AR K % et el A g 43
BT . 25 3 F1244, 2007, 22(1) :30-36.

[2] Leel HS, Leel Y S, Chunl B S, et al. Contact stress analysis on
the X—shape ring, Mat.—wiss. u. Werkstofftech, 2008, 39(2): 193-197.

(3] AR, BRI, 47 TR . AR O TR Bl i AR TE S g 43
Mr . izs sl 124k, 1995, 10(3) :241-244.

[4] Stenti A, Moens D, Desmet W. Dynamic modeling of car door
weather seals A first outline. Proceedings of ISMA, 2004,1249-4262.

[S] Langley R S. The dynamic analysis of uncertain structures//

Proceedings of the 7th International Conference on Recent Advances in

88 RiAHIEHA - 2013 4555 6 1]

Structural Dynamics, Univ. of Southampton, UK, July 2000, keynote paper.

[6] Ogden R W. Non-linear elastic deformations. Sussex: Ellis
Horwood, 1984.

[7] Wagner D A, Morman K N, Gur Jr Y, et al. Nonlinear analysis of
automotive door weatherstrip seals. Finite Elements in Analysis and Design,
1997,28:33-50.

[8] Rivlin R S. The elasticity of rubber. Rubber Chem and Technol,
1992, 65(3):51-67.

(Dt A9K)

(L% 78 ®)

5 RATCHRHREMNEER

ARG LA LB, B R R B BC & T LR
PR J7 3 FeAE BRI H IC &ALk N SICE
51 ZREEHERE

(DS T RA . X TR B
HEARZH TARAHE BRI , 7R TR 4
JAEHE AT HAR, LBLRE (6 . anim A4 02 T HAR
WHUER IR R T BAR A A THARSE

(2R s 4. W T T RREMEL B
Z K, B TARR R ITH , A5 B 3
e B At ok & 47
52 #HEWARKRE

B T AR (L5 T AR FE A1 TREI Bh
DN e- 2z BRI YN AR -6 E
BAEA A L FE R N BRI R TR 5 BAER, AA
TEHERTIN A 0 DT E— ek Ay BB AR ], 0%
ik il Bl 45 I A He

6 %RiA

TEHT I R Ll e v, AR I B 05 A e
WA BT T 24 B R LR T AR Sk i ne ik A 7
WSS, A A0 A I LEE T 5 A BB 2 25N Wl st A1l
563, R LI B s il 5 L 1F A RS
HAbSCRR - i 5% i e, R RBLAE RO At
FURIS) W, b7 EO TR BT TAE

S % X

[1] MH/T 3011.14-2006. [ FHALZS #4008 MR 25 14 357
P A2 2 Hb T % R

[21 JHE BRI . CHLHLRSR A I 5 PEAR I BRI . s
Al 5 THE ,2008(5):32-35.

(3] F5L007, Bl AL ROR I SRR . Wiz 4
5T/ 2010(5):21-25.

(4] BRIFHE . CHLES PHE LA R |, TR FUE IR k5T . i
ZUEE 5 T 2007(6):28-31.

(igh =2 4)



