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Design of variable reluctance rotary autotransformer for PMSM based on
ultrahigh frequency signal injection
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Zhejiang University, Hangzhou 310027, China)

Abstract: In order to solve the problem of complex distribution of stator windings in traditional variable reluctance resolvers,
a reluctance rotary autotransformer based on ultra—high frequency (UHF') injection is designed. By removing the
separate excitation winding of the traditional two—layer winding variable reluctance (VR) resolver, only a single—
layer winding is placed on each stator tooth, which simplifies the winding distribution. UHF sinusoidal voltage
signals are simultaneously injected into the rearranged sine and cosine windings, while the UHF voltage feedback
signals are detected. The UHF detection signals contain both self—inductance and mutual —inductance coupling
voltages, which improve the signal-to—noise ratio (SNR)). Furthermore, the rotor position of the rotary autotrans-
former is calculated using a position estimation algorithm. Finally, an experimental system based on a 4—pole—
pairs, 16—tooth rotary autotransformer is built to verify the feasibility of the proposed method. The results show
that the proposed structure reduces the complexity of stator winding distribution in traditional resolvers. The max-
imum detected rotor position errors are approximately 0.104, 0.083, and 0.073 rad at motor speeds of 3 000,
6 000, and 9 000 r/min, respectively. Since the detection accuracy is independent of speed, accurate rotor posi-
tion detection can be achieved over the full speed range.

Key words: permanent magnet synchronous motor (PMSM) ; variable reluctance resolver; ultra—high frequency (UHF)

injection ; single—layer winding
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Fig.1 Schematic of traditional VR resolver
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Fig.2 Schematic of the proposed VR rotary autotransformer
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Tab.1 Specifications of VR rotary autotransformer
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