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ABSTRACT

Aim of this research is to study the properties of elastomeric bearing subjected to
compression and shear using a commercial software window based Finite Element Analysis
software, namely COSMOS/M. The hyperelastic material was used to explain the mechanical
properties of rubber using a strain energy function. Two method were used to determine the

strain energy constants; (1) Yeoh’s relation, having a relationship of reduced stress (csr ) and the

invariants of tensor (I) as ¢ =2C g +4C20 (1, —3)-|-6C30 (I, —3)2and (2) a method
T

purpose hear, the second strain invariant (12 ) was added. Therefore, the reduced stress relation
1
becomes Gr =2(C,, + XCOI )+ 4C,, (I, —3) + 6C,, (I, — 3)2 . Where four parameters;

C,» C,» Cyand C, were evaluated from uniaxial compression and simple shear tests, following

10> ~01°

the British standard procedures; BS903 Part A14 and Part A4 |, respectively. The study shows a
better result of Yeoh’s method while the additional of I, does not supply better results.

The studied elastomeric bearings made of natural rubber compounds, consisting of four
different levels of carbon black: 10, 20, 40 and 70 phr. These are named respectively as BR10,
BR20, BR40 and BR70. Four types of number of reinforcing metal plate were varied as 0, 1, 2
and 3 layers. This brings to an approximated shape factor ranged from 0.33 to 1.73. Three
modes of deformation were examined on bearings; compression, shear and compression-shear
tests. The results of testing showed as the stress-strain relationship over an approximated strain
range of 0 to 20%. Therefore, a “beam-system” had to be designed in order to compress all

bearing using the universal tensile tester, limited load only 10 kN.
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The prediction of compressive low stiffness bearings (made of BR10, BR20 and BR40)
gives well consistent result with the experiment by using three parameters of Yeoh’s method.
In the case of BR70, the stiffest bearing, the prediction of Yeoh’s method inaccurate from the
experiment result. The adding of C, in the strain energy function made slight better prediction.
An imaginary elastic glue layer, having about 10% thickness of the total rubber thick and having
elastic modulus of 8 MPa, was purposed. Good agreement of prediction was then occurred. The
predictions of shear and compression-shear behavior of bearings showed well consistent results
comparing with the corresponding results. There was no effect of shape factor and compression

force on shear stress.
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