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POSITION SENSOR PRINCIPLE AND AXIAL EXCITING COIL EMF OF AXIAL AND

RACIAL AIR GAPHYBRID MAGNET CIRCUIT MULTI-COUPLING MOTOR
ZHANG Qian-fan, PEI Yu-long, CHENG Shu-kang
(Harbin Institute of Technology, Harbin 150001, Heilongjiang Province, China)

ABSTRACT: Anaxid andradia ar gap hybrid magnet circuit
multi-coupling motor is produced based on hybrid stepping
motor. A close loop control is achieved on this kind of motor
drives without extra-sensor, besides the increasing of the torque
per volume. So the motor can be drove as sensorless switched
reluctance motor with bigger torque output. The control of
axial and radial air gap hybrid magnet circuit multi-coupling
motor is flexible profited from its novel structure with axial
coils which can be used as position sensor at the same time that
the air gap flux can be adjusted by them. Based on harmonic
analysis and experiment on e ectro-magnetic force in the axial
cail, the rotor position detecting principle of axial and radia air
gap hybrid magnet circuit multi-coupling motor is devel oped,
which is according to the eectro-magnetic force of the axial
coils. The rotor postion detecting and shaping circuits are
presented. The andysis and experiment show that the
frequency of electro-magnetic force in axia coilsis 3 times of
that in stator coils when 3 phase stator armatures are powered
simultaneity. So the sensorless control on the motor is achieved
conveniently.

KEY WORDS: Hybrid magnet circuit multi-coupling motor;

Hybrid stepping motor; Electro-magnetic force; Position sensor;

Sensorless control; Harmonic analysis
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