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Finite Element Analysis Studying on Compressive

Behaviour of Elastomeric Bearing
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ABSTRACT

This research aims to study the mechanica! behavior of elastomeric bearing, using
Finite Element Analysis (FEA) technique. The COSMOS/M, a commercial software
running on WINDOWS system, has been used in this research. As rubber compound
acts as hyperelastic material, where a strain energy function is used to describe its

mechanical behavior. Two methods were used to determined the strain energy

parameters; (1) Yech's relation, described as a relationship of reduced stress (o, )and

the first invariants of tensor (1) : ¢ =2C, +4C, (I, —3)+6C, (I, —3)2 and (2) a
r

method proposed here, the secondary invariant of tensor (I;) was added and given

o = 2C, +%C01)+4Cm(11 -3+ 6C,, (I, —3)*. Where four parameters; C,q, Cg1, Coo and

Ci, were evaluated from uniaxial compression and simple shear tests, following the
British standard procedures (BS903 Part A4 and Part A14 for compression and simple
shear respectively). The study shows a good result of Yeoh's method while the additional
of |, does not provide better results.

Four levels of carbon black content in the studied bearings are 10, 20, 40 and 70
phr. These compounds are named as BR10, BR20, BR40 and BR70 respectively. Four
type of bearing are classified, depending on number of reinforcing metal plate. This leads
to 4 levels of shape factor, varying from about 0.30 to 1.70. The relationship of
compressive stress and strain, ranged upto about 20%, is studied using a direct
compression and a beam system via a tensile machine, having only 10 kN maximum load
capacity.

By using 3 parameters of Yoeh's method, the predicted FEA stress—strain relation
agrees well with the experimental results for all soft bearings, made of BR10, BR20 and
BR40 compounds, and for all 4 cases of reinforcing metal ptate. There is no effect of
parameter Cy, on the prediction of the soft bearing. This parameter is necessary for the
stiff bearing, made of BR70. A prefect prediction of the highest black content compound is
showed when a model consisting of an imaginary elastic layer of glue is added. The
optimum elastic modulus of this layer is 8 MPa, while the optimum thickness is directly
proportional to the total volume of rubber. The current and previous experimental values

fit well with this model prediction.
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