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Improved Commutation for Low-Voltage High-Current Vehicle Generators

AN Yuejun, ZHOU Limin, LI Wenrui, AN Hui, SUN Dan
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: To find a way to improve commutation and decrease the level of spark for low-voltage
high-current vehicle generators, non-uniformly distributed and asymmetrically constructed
magnetic poles, non-uniform commutating magnetic poles, single wave windings with voltage
averaged and oblique brush, are adopted. The distribution of the flux line, the wave of the air
gap magnetic field, and analysis inner magnetic field under loaded and unloaded conditions are
analyzed respectively with finite element method. The results reveal that the magnetic field
induced by the main poles is still symmetric and uniform in spite of the asymmetric structure, so
it ensures the provision of suitable medium space for mechanical and electrical energy conversion.
The commutating poles are able to decrease the magnetic flux density contrast with the generator
without commutating poles according to analysis the curve of the gap magnetic field and the
distribution of the inner magnetic field in them. The EMF drops by 42. 3% on the average due to the
functions of commutating poles, and the spark experiment also shows the improved commutation.
This design scheme facilitates commutation, and decreases the spark level and inhibits the
electromagnetic interference to heighten the stability, reliability and security of generators.

Keywords: vehicle generator; magnetic field of commutation range; commutating electromotive

force; low-voltage high-current
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