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Abstract

This thesis presents an analysis and discussion of the
axial-flux motor used on electrical-bike and adopted a coreless
design. Therefore, the stator winding fix by a special resin
instead of traditional silicon steel. It causes the stator winding
can’t be mass produced and have quality variations. In order to
improve this problem, this thesis presents a design of the
axial-flux motor used on electrical-bike with printed circuit
board (PCB) stator winding to instead of copper wire including
PCB design method, experiment setup and analysis of PCB
stator winding prototype test results. In motor test, the generation
mode, measure the tri-phase back-emf to calculate and estimate
the back-emf constant, total harmonic distortion (THD), flux
distribution and parameters. The results infer that the back-emf is
similar to a sine wave and THD is about 7%. Then setup a
control system with linear hall-effect sensors and Sinusoidal
PWM control strategy to drive this motor with a single PCB
stator winding. By simulation and experiment to analyze the
current response, motor performance, skin-effect and
temperature, etc. The test and experiment results verified the
feasibility and performance of the axial-flux motor with PCB
stator winding.
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Parameters Specifications
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Parameters Specifications
Thickness of printed circuits [0z] 2
No. of PCB layers =15
Connection method for each PCB Series
Connection method for each layer Parallel
Stator winding ESR [Q] 0.56
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