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Research on the design of magnetoresistance generation device and
its application in a power vehicle

Liu Wei Xu Fangchao Sun Feng Guo Hui Wang Shuo

(School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Aiming at the problem that the existing power vehicle cannot maintain constant power due to the change of pedaling rate in the
test and training process, a new magnetoresistance generation device is proposed. Firstly, the magnetoresistance generation device is
designed based on the principle of permanent magnet synchronous motor. The basic structural dimensions of the device are determined
through the overall structure of the power car. Considering the maximum power required for the test, the electromagnetic load and select
permanent magnets are determined. Then the stator and rotor structure size and winding connection form are designed, and the radial air
gap parameter is specified. Finally, the system constant power control principle is analyzed. The system constant power control effect is
simulated and experimented by fuzzy PID control and iterative learning control ( TLC ). The results show that the power error of the new
magnetoresistive power vehicle can be controlled within +5 W when the pedaling speed varies in the range of 60( £10) r/min, which is
acceptable. The power vehicle with the new magnetoresistance generation device improves the effect of constant power control and verifies
its advancement in maintaining constant power.

Keywords : magnetoresistance generation device; power vehicle; resistance regulation; constant power; fuzzy PID; iterative
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Fig. 1 Magnetoresistance generation device
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Table 1 Basic structural parameters
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Table 2 Structural dimensions of the stator slot
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Fig. 2 Stator slot structure
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Fig.3 Surface type structure
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Fig. 5 Winding connection form
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Fig.7 Structure diagram of the constant power control
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Table 3 Parameter table of magnetoresistance

generation device
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Fig. 8 Structure diagram of the system fuzzy PID controller
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Fig.9 Structure diagram of the closed-loop

iterative learning control
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Fig. 10 Iterative control step response curve
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Fig. 16  System ILC constant power control error
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Table 5 Statistics of average results of constant power test
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