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Design and Research on a Novel Hybrid Rotor-structure Permanent Magnet Synchronous
Motor with an Automatic Flux-weakening Device
XU Hui, LIU Xiping, XIAO Juanjuan, SUN Tongze
(Institute of Electrical Engineering and Automation ,Jiangxi University of Science and
Technology , Ganzhou 341000, Jiangxi, China)

Abstract: Aiming at the difficulty on adjusting the internal magnetic field of traditional permanent magnet
motor,a hybrid rotor-structure permanent magnet synchronous motor with an automatic flux-weakening device was
proposed. The hybrid rotor-structure motor and the mechanical automatic flux-weakening device were introduced
respectively, and the operation principle of the motor was analyzed. Through finite element simulation and
mechanical dynamics analysis, the air gap flux density,no-load back EMF, speed-torque map and gear rotation angle
of the mechanical device under different operating conditions were researched, and the feasibility and reliability of
the mechanical magnetic adjustment device were verified. The results show that the proposed motor is with good
ability on regulation magnetic field, which can provide reference for the design of hybrid electric vehicle drive motor
and constant voltage power generation.
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Fig.1  Topology structure of hybrid rotor-structure PMSM
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Fig.2 The structure of the mechanical flux-adjusting device
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Fig.3 The explosion view of the motor
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Fig.5 The magnetization direction of permanent magnet
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Fig.6  The operation of mechanical flux-adjusting device
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Tab.1 The constraint relationship between the components

of the flux-adjusting device
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Fig.8 The auto-rotation angle of the gear
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Fig.9 Magnetic field distribution diagram of machine
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Fig.10  The flux linkage curves of hybrid rotor-structure PMSM
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Tab.2  Relationship between rotation angle and weakening rate
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