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Experimental research on the influence of switch hall installation phase
deviation on PMSM performance

Zhang Bin Li Zhen Li Yuanjiang Wei Haifeng Zhang Yi

(School of Electronic Information, Jiangsu University of Scicnce and Technology, Zhenjiang 212003, China)

Abstract: In order to improve the stability of the permanent magnet synchronous motor(PMSM) vector control system
and reduce the hardware cost, a bipolar switch Hall sensor with high stability and low cost is used to replace the high-
resolution sensor in the control system to achieve precise control of the permanent magnet synchronous motor. The
article [irst introduces the working principle of the Hall sensor, combined with the structurc of the permanent magnet
synchronous motor, introduces the application of the bipolar switch Hall scnsor in the motor, Then, analyzes the
installation phasc deviation of the Hall sensor, and gives the calibration ol the phasc deviation method: recusc the
construction of a Hall position observer to realize the detection and cstimation of the motor rotor position and speed.
Finally, the [casibility and superiority of the proposed Hall installation phase deviation calibration method arc verilied
through the construction of system simulation and motor test platform cxperiments. The method proposed can reduce
the estimation crror of the rotor position ol the motor to 0. 33% and the cstimation crror of the speed within 0. 5%. At
the same time. the cstimation stability can also be maintained under load. Improved the robustness and reliability of the
permancnt magnet synchronous motor control system.
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