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Closed-loop Control of Motor Based on Rotational Wireless
Power Transfer System

PAN Zijun, LI Jiangui, WANG Longyang, CHEN Huiying
(School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The conventional power supply methods for rotary mechanisms have problems such as complex
structures, monotonous functions and security risks. Aimed at these problems, a radial-flux rotational wireless power
transfer (R-WPT) system with a rotation speed detection function was proposed. First, the relationship between the
mutual inductance of a radial-flux coupling coil and rotation angle was deduced, and a circuit model of the R-WPT
system was built. Second, an output voltage processing circuit was designed to convert the waveform, which was
further used for motor control. Finally, an R-WPT experimental platform driven by a stepping motor was constructed
and verified at different target speeds. Results show that the output voltage waveform well conformed to the expectation
of deduced mutual inductance. With the voltage signal processing and the closed-loop speed control method based on
the stepping motor, the starting process of the R-WPT device with speed regulation can be performed at higher target
speeds, indicating the feasibility of the system.
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Fig. 2 Geometric diagram of mutual inductance calculation
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