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Abstract

The condition of the wiper motor affects the quality of wiping. This work measures the noise
and vibration of three kinds of faulty wiper motors, and discusses the relationship between the
failure of wiper motor parts and the running noise and vibration. First, the structure and fault
parts of the wiper motor are introduced, including: worm gear, bearing and commutator faults.
The operating characteristic frequencies of the wiper motor are also summarized. This work
plans the noise and vibration measurement method for the operating wiper motor. Time-
frequency analysis, spectral analysis and time waveform analysis are respectively performed
on the measured triaxial acceleration vibration and noise signals. By comparing the noise and
vibration responses with each other, the corresponding characteristics of the fault location can
be understood. Time-frequency analysis can quickly understand the operating status of the
wiper motor, and spectral analysis can obtain noise and vibration spectrum, which can
effectively identify commutator and bearing faults. However, for the fault of the worm gear,
because its characteristic frequency is lower than 1 Hz, it must be analyzed from the time
waveform to diagnose the fault. Finally, this work develops the analysis and diagnosis process
of the faulty wiper motor based on the noise and vibration response, which can be applied to
condition monitoring and fault diagnosis of the wiper motor in the future.

Keyword: Wiper motor, noise and vibration, measurement, fault, diagnosis
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