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Abstract : In order to overcome the disadvantages of electric propulsion motor of contra-rotating propellers, de-
signed a new structural permanent disc contra-rotating motor of single stator and double rotor. Described the motors basic
structure, operating principle and magnetic circuit characteristics, analyzed the coupling problem of contra-rotating mag-
netic field in the motor, and introduced the equivalent magnetic circuit model. In Cartesian coordinates, provided the
magnetic flux density formula of rotor magnetic pole surface and analyzed the air gap magnetic field and the air gap flux
density of the average radius by means of the finite element method. Made a disc contra-rotating motor prototype, and built
an experimental platform to test the three-phase induction electromotive force of the motor. The test results show that due
to the asymmetric length end of stator winding, the unbalanced three-phase induction electromotive force is found.
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Fig. 1  Structural diagram of permanent magnet disc
motor and contra-rotating propellers
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Fig. 2 Principle diagram of no slot cross
winding of disc motor stator
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Fig. 3 The stator winding contra-rotating magnetic field
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Fig.4 Magnetic change of double rotors of disc contra-rotating motor
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Fig. 5 Equivalent magnetic circuit model
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Fig. 6 The disc contra-rotating motor in

cartesian coordinates
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Fig. 7 Motor magnetic cloud chart
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Table 1 Parameters of motor
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Fig. 9 Air gap flux density distribution of
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Fig. 10 The no-load EMF waveform
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Fig. 11 Disc contra-rotating motor prototype
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Fig. 13 A phase no-load induced voltage waveform
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