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ABSTRACT : A rubber bushing connects the components of the vehicle each other and reduce the vibration
transmitted to the chassis frame. A rubber bushing has the nonlinear characteristics for both the amplitude
and the frequency and represents the hysteretic responses under the periodic excitation. In this paper, one-axis
durability test is performed to describe the mechanical behavior of typical vehicle elastomeric components.
The results of the tests are used to develop an empirical bushing model with an artificial neural network.
The back propagation algorithm is used to obtain the weighting factor of the neural network. A numerical
example is carried out to verify the developed bushing model and the vehicle simulation is performed
to show the fidelity of proposed model.

Keywords : rubber bushing, vehicle dynamic analysis, computer simulation, neural network
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Figure 3. Bushing forces under triangular input(axial).
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Figure 5. Bushing forces under triangular input(radial).
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Table 1. Spring stiffness and damping coefficient of
a bushing

Spring Damping
Bushing stiffness coefficient
k [N/m] ¢ [N - m/sec]
Radial (3mm, 10Hz) 2048822.9 1144.168
Axial (2mm, 10Hz) 278482.9 115.878
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