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Abstract

The steering wheel of a light truck has a jitter problem in the idle condition. We used modal test to
analyze the jitter reason under idle condition. It is found that the modal frequency of the steering
wheel is close to the second order ignition frequency of the engine so the resonance of the steering
wheel appears. In order to reduce the steering wheel vibration, we combined with the finite ele-
ment analysis method and sensitivity analysis method. We adjusted the structure of the steering
wheel and the thickness of the instrument panel beam to optimize the structure, thereby changing
the natural frequency of the steering wheel. Measures works and the natural frequency was far
from the second order ignition frequency of the engine. Finally, the effectiveness and rationality of
the improvements were verified through tests.
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Table 1. Modal parameters and modes of steering system
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Figure 1. Curve: (a) sensor layout diagram of steering system; (b) the third modes of steering
system by hammer test (25.13 Hz)
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Figure 2. Curve: vertical acceleration signal diagram on the 12 point of the steering wheel
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Table 2. Different parts of the steering wheel sensitivity table
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Figure 3. Curve: system result of standard experiment
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Figure 4. Curve: (a) the third-order natural frequency after improving the steering wheel (27.17 Hz); (b) the third-order nat-
ural frequency after improving the steering wheel and the pipe (31.01 Hz)
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Table 3. Modal parameters and acceleration valid values test results
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