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Abstract:Aiming at studying vehicle energy dissipation during vibrations caused by road surface, a frequency
domain analysis method of energy dissipation characteristics is proposed based on a two degree-of-freedom
single-wheel vibration model. The frequency response of the model is deduced, and the vibration response
variables and their frequency responses are determined. Combining the power spectral density of road
excitation with both the power spectral density and the root mean square of vibrational response variables,
the statistical characteristics of vibrational response variables and the average power of vibration energy
dissipation are obtained. Then the model is simulated using Matlab for the frequency domain analysis of
energy dissipation characteristics. The results show that the average power of vibrational energy dissipation

is related to speed and greatly affected by road grade. The domestic urban driving conditions dominated by B-
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level road result in relatively low energy dissipation.

Keywords: automotive vibration; energy dissipation; suspension system; road profile; frequency domain

analysis
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