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Fig. 5 Relation between output torque and rotor position of DR-MC
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Fig. 6 Torque capacity versus teeth arc ratio of reluctance rotors in
DR-MC
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Design and transmission characteristic analysis of a dual-reluctance

magnetic coupling

ZHANG Jin'

XU Weisong®

(1. School of Electronics and Information Technology, Guang’an Vocational and Technical College, Guang’an 638000, China)
(2. Suqian Jiuheng Machinery Co., Ltd., Suqian 223800, Chin)

Abstract: [Objective] To address the high manufacturing cost of traditional permanent magnet magnetic couplings (PM-

MCs) and the insufficient torque capacity of reluctance MCs, a novel dual-reluctance MC (DR-MC) is proposed. [Methods]

Firstly,

a DR-MC composed of a spoke-type PM rotor and inner/outer reluctance rotors is constructed. Based on the magnetic

field modulation characteristics of reluctance rotors, mathematical models of air-gap magnetic conductance and magnetomotive

force were established to theoretically derive the air-gap magnetic flux density and output torque of the MCs. Then, with the goal

of maximizing torque capacity, the tooth dimensions of reluctance rotors and the offset angle between inner and outer reluctance

rotors were optimized. The magnetic field distribution and static torque characteristics of the DR-MC were analyzed, and a

prototype was fabricated for test validation. [Results] Prototype tests show that, under the same dimensions, the torque capacity

of the DR-MC is 42% higher than that of the outer reluctance MC, and it can stably transmit torque.

Key words: Magnetic coupling (MC); Dual-reluctance (DR); Transmission mechanism; Torque capacity; Electromagnetic

characteristics



