BIEEH REH RS EEE

B Eh U U e 1R 56 NG (o B S I e ) T

Application of External Sensing System in Motor Magnet Condition
Monitoring and Fault Detection
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Abstract : With the rise of the Internet of Things (IOT) technology, the industry has also paid more attention to
the real-time monitoring of the operation status of the mechanical system, which also has gradually become the
mainstream research object. Therefore, this article will focus on the online PMSM status monitoring, and conduct
non-invasive real-time magnetic field measurement by developing external hardware. In addition, the concept
of the digital-integrator is implemented to meet this requirement, which can capture the duty-cycle of the Pulse-
Width Modulation (PWM) and then reconstruct it back to the original voltage signals, then the precision motor
flux is derived through the state-observer design and the magnetic flux is decoupled. In this way, the abnormal
magnetic flux conditions of the permanent magnet can be detected. Three motors with customized magnets that
represent Health, Uniform Demagnetization (UD, 60% flux in total) and Local Demagnetization (LD, 0 %flux in
one pole) are used to validate the proposed method.
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