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An Analysis of Rubber Dust-Cover for Automotive Parts

Kang, T. H.*, Kim, I. K** and Kim, Y. §.***

ABSTRACT

Durability of rubber dust cover in the ball joint for automotive suspension parts is analyzed by FEM
and compared with experimental data. Upper open arca of ball joint is sealed by dust cover for prevent-
ing outflow ol the lubrcating oil and intrusion of send, dust, water, etc. This rubber cover undergoes
repeated loadings such as tension and compression while the car is running. Analysis about rubber
material needs to consider every kinds of nonlinearities arise in finitc clement analysis, which are geo-
metric nonlinearity due (0 large displacement and small strain, materially nonlinearity and nonlinear
boundary condition such as contact. The deformation behavior of dust cover is analysed by using the
commercial finitc clement program MARC. In the study. (his program could solve these kinds of non-
linear analysts accurately. Finite clement model of dust cover is considered as 3-dimensional half model
based on 2-dimensional axisymmeinic model. Matrial property of rubber is modeled by Ogden model
and input data for calculation takes form uniuxial tension test of rubber specimen. The final object of
the study is obtaining the design specification of dust covers and the result of analysis should he a use-

ful data to design of rubber cover.
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Fig. L. lensile test and specimen.
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Fig. 2. load & displacement curve of tensile test.

Table 1. Result of tensile test

‘Iensile Strain Moduhss | Modulus | Modulus
strcngtf; %) at I‘OO"? at 200"/:0 aF 300“/20
(kglfem®) (kglfem)|(kgfiem)|(kgficm®)
I [ 172586 | 350.7 23.696 | 78.052 { 143714
2 | 205.831 | 426.6 21.576 | 72.772 {1 138.868
3 190 387.5 22.642 | 75.161 | 142.089
4 | 206174 | 3983 22.563 | 75.128 | 142.539
5 11936641 4232 22.544 | 74.383 | 140.2206
6 | 193664 3918 23311 | 76.942 1429
7 1203949 4184 21.655 | 72.359 | 139.507
8 | 199.554 | 4144 22.339 | 73.383 | 138.18¢6
AV | 195,669 [ 401,360 | 22541 | 74772 | 141.004
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Fig. 5. Finite element modet of dust cover.
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Table 2. Boundary conditions of analysis

Model Part Condition v 2
restrict the contact with
¢ _bodyl| rubber {deformable [ socket in all dircction
sockel
¢_body?2 | steel ring | deformable -
16.5 mm of x-direction,
c_body3 | socket rigid assemble with rubber bt
3 times slep
after assembly, x-
¢ body4 | press part igid q"echon d!SRl.aCCIncnl
for compress is =12 mm
(I mm for | time)
alter compress, ball stud
¢_bodyS | ball stud rigid rotate 23° for § fime by
10 step of 7-direction

SHRCAD/CAMES] =5 A0 #Hs5E 20053 109




378 el 5, A0, A

Dust cover®} 4710] Zaloj] o)t gt==a)4] e 23}
Aoz #ME, AR 23191 @A AFE Ball
stude] 3AE & 3xoz wdld A Initial
condition® 2 Y|, AA) s AlZRS 3ot
. #Ae) AHE® Element typeZ Dust cover®} BIg}
4, NAE AsATS AE7] Y5t Reduced
& Hermmmann Formulation ElemenmtS AME315ITE o
7ol AHe-E 48 Z2 3] MSC. Marc®) 2§~ 7
5 AEoAM ZAIet 7haAe) g3l P& spENS
7hiAo) gk Q1No) 2.5 7, Mg &5, 8
5o Aol P AE 7Y T 5 A

33 dn
Dust cover®] 3t 2484 2z 2ol ofs) 4%

2 ¥e1el S¥e Ad 021 kgmm®)th A

Principal stress (e *Kg/mm¢) .

2.5
Z @
id X,
B
7
/
4
0 1 Increment 4

s Self contact node 3
“—— Self contact node 4

—— Self contact node 1
Self contact node 2

Fig. 6. Stress curve of rubber.

-

)
{
[
|
[
I

e e S W ’

Fig. 7. Occurrence of sclf contact {16%).
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