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Abstract: [Objective] This paper proposes and designs an

axial-flux  discrete-modular dual-rotor

synchronous generator ( DM-AF-CRDRSG ),

achieve wide-band potential modulation and stable power

counter-rotating

aiming to

generation under multi-pole-pair magnetic field coupling.
[Methods] Firstly, the stator of the motor was designed with
a rectangular iron core, 6-slot three-phase fractional-slot
concentrated winding. The dual-rotor excitation (2/4 poles)
was selectively coupled with the dominant component of the
stator magnetomotive force. Then, a prototype test platform
was built, and no-load and load tests were conducted, with
the results compared to simulations. Next, 11 magnetically
equivalent two-dimensional finite element models were
constructed using Ansys Maxwell software, with tooth-slot
ratios ranging from 1 to 3 in equal steps, and the voltage

waveforms characteristics under different tooth-slot ratios were

EEWHE: 2025 FI1IR A AL S U g ) i H
(202511276008 ) ; VL4548 e L 19 2 BE B AR 5 2 45 tp [a] B3 v oo
TFICHRE G300 H (XTCX202405 ) 5 H [ 1 - J B2 4 < 17 B 100
(2017M621086)

’

2025 Jiangsu Province College Students ’ Innovation and

Entrepreneurship Training Program ( 202511276008 ); Project
supported by Jiangsu Collaborative Innovation Center for Smart
Distribution Network ( XTCX202405 ) ;

Postdoctoral Science Foundation (2017M621086 )

General Program of China

Xuzhou 221316, China)

studied. Finally, the results of the Maxwell 2D models were
superimposed and converted to the prototype model, and the
induced voltage waveforms and  harmonic  spectrum
characteristics of the simulation and experiment were
compared and analyzed to verify the feasibility of the motor
topology. [Results] The induced voltage waveforms from both
the simulation and experiment exhibited good sinusoidal
characteristics and were found to be basically consistent.
Although the harmonic content in the simulation results was
higher and the amplitude was slightly larger, the consistency
between the two still verified the correctness and effectiveness
of the DM-AF-CRDRSG structural design. [Conclusion] The
DM-AF-CRDRSG designed in this paper exhibits excellent
spatial potential modulation capability and stable power
generation performance under wide-band magnetomotive force
excitation.
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Fig.2 Star diagram of magnetomotive force
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Fig.4 DM-AF-CRDRSG prototype experiment platform
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Fig. 5 Simulation model in Ansys Maxwell 2D
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Fig.7 Schematic diagram of magnetic conduction area
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Fig. 9 Harmonic distribution of magnetic flux density

between stator and rotor 2
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