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Abstract

The vehicle frequency scanning test can measure the transfer function from the vehicle axle to the
body, and evaluate the vehicle ride performance by analyzing the transfer characteristic in differ-
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ent frequency domains. In the test process, the arrangement position of the sensor is particularly
important to the result of the final transfer function. This paper compared and analyzed the signal
difference of different arrangement positions in the conventional test process through experi-
ments, so as to know whether the sensor position will affect the ride comfort results. Specifically,
first, the constant velocity sweep excitation signal is generated by the software, and the corres-
ponding driving signal is obtained on the four-poster bench; secondly, the acceleration sensors are
arranged at different positions of the vehicle axle head and the body; finally, the driving signal is
played and collected the response signal at different locations. After comparative analysis, it is ve-
rified that the position of the shaft head sensor will have a certain influence on the transfer func-
tion.
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Figure 1. Time domain curve of constant frequency sinusoidal road excitation
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Figure 2. Time domain curve of frequency sweep sinusoidal road excitation
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Figure 3. Constant speed sweep speed curve
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Figure 4. The four-channel road simulation test bench
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Figure 5. Drive signal
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Figure 6. RMS results of iteration of the drive signal
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Figure 7. Excitation signal of sweep test
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Figure 8. The acceleration signal of the outer center of the rim
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Figure 9. Acceleration signal of steering knuckle near wheel center
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Figure 10. Frequency domain analysis of acceleration signal of steering
knuckle near the wheel center
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Figure 11. Sensor signal passing through level counting results at different posi-
tions
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Figure 12. Rainflow counting results of sensor signals at different positions
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Figure 13. Transfer functions at different positions
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