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Performance Simulation and Skew Pole Optimization of

Permanent Magnet Synchronous Motor for Vehicle
Miao Guiyin', Feng Guosheng', Cui Bo', Zhang Wei’, Zhang Yanming’

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Hebei Electric Motor Co. Ltd. , Shijiazhuang 050000, China)

Abstract: In order to reduce the vibration of the motor and optimize the performance of the motor.
This research took a logistics vehicle built-in 50 kW permanent magnet synchronous motor as the exam-
ple, the operation characteristics of the motor were analyzed under no-load and rated load conditions re-
spectively, and the groove torque, line back potential and output torque of the motor were optimized by
oblique pole, which improved the operation characteristics of the motor. The current control angle in
motor vector control was parameterized to obtain the optimal control angle, which provided a theoretical
basis for improving the design.

Key words: the electric car; permanent magnet synchronous motor; oblique pole optimization; cog-

ging torque; electromagnetic torque
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Moving Loads Identification of Continuous Beam Based on
Finite Element Method and Data Reconstruction

Hu Shuo', Ren Jianying'*, Zhang Yu'’, Li Junliang’

(1. Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behavior and System of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;

3. Engineering Training Centre, Shijiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract: Taking the continuous highway bridges as the research object, a moving load identification
method based on finite element method and data reconstruction was proposed. The finite element meth-
od and the Newmark method were used to write the calculation program of the dynamic responses of the
continuous beam under moving loads. The displacement responses of the bridge were obtained. Dis-
placement responses were reconstructed by Chebyshev polynomials. The velocity and acceleration re-
sponses were reconstructed by the Newmark method. Then the moving loads were identified by regular-
ization techniques using the reconstructed data. The effects of the loads moving speed, the loads value
and the number of the bridge spans on the moving loads identification were studied.

Key words:load identification; continuous beam; data reconstruction; finite element method; Che-

byshev polynomial; Newmark



