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A finite element code is developed for 3-D self-contact problems, using continuum elements

with a SRI(Selective Reduced Integration) scheme to prevent locking phenomenon by the incom-

pressibility of rubber. Contact treatment is carried out in two ways . using the displacement

constraints in case of rigid contact ; and imposing the same contact forces on two contact

boundaries in case of self-contact. The finite element code developed is applied to the deforma-

tion analysis of C. V. joint boots which maintain lubrication conditions and protect the C. V. joint

assembly from impact and dust. The boot accompanies large rotation depending on the rotation

of the wheel axis and leading to the self-contact phenomena of the boot bellows. Since this

contact phenomenon causes wear of the product and has great influence on the endurance life of

the product, it is indispensable to carry out stress analysis of the rubber boots. In case of self

-contact, various methods for determining contact forces have been suggested with an appropri-

ate contact formulation. Especially, the types of penetration in self-contact are modularized to
accelerate computation with a contact algorithm.
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Fig. 1 C. V. joint boot assembly
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Fig. 2 Deformed configuration in the original and
reference coordinates
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Table 1 Typical contact force distribution in each of 7 contact modes
- Mod Gap 1 I Gap 2 Gap 3 Gap 4
0
¢ Normalized force Normalized force Normalized force - Normalized force
1 -1.0 1.0 3.0 1.0
1.000 0.212 0.030 0.212
5 —-1.0 1.0 2.0 0.0
1.000 0.231 L 0.077 0.538
5 —-1.0 0.0 1.0 0.0
) 1.000 0.600 0.200 0.600
s ~1.0 —-1.0 1.0 1.0
1.000 1.000 0.333 0.333
c ~1.0 —0.5 0.5 0.0
7 1.000 0.913 0.178 0.739
6 —1.0 —0.333 0.333 —0.333
L 1.000 0.937 0.663 0.937
. —-1.0 —1.0 —~1.0 —1.0
1.000 1.000 1.000 1.000
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Fig. 12 Dimension of the new BJ boot model
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Fig. 14 Deformed shape of CASE 1 (Rotation : 22°)

Fig. 15 Deformed shape
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