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Experiment research on bearingless permanent magnet
synchronous motor in canned pump

Zhu Huangqiv Zuo Wenquan Lii Yanbo Fu Xiangdong

( School of Electrical and Information Engineering Jiangsu University Zhenjiang Jiangsu 212013  China)

Abstract: It was proposed that sealing problems existed in the traditional canned pumps could be
solved by using bearingless canned pumps. Introducing the principle of rotor suspension of a bearingless
permanent magnet synchronous motor( BPMSM)  the mathematical models of electromagnetic torque
and radial suspension forces were given. According to the BPMSM control system function block
diagram the digital control system was described. In order to make software and hardware of the
BPMSM control system work in coordination the human-computer interaction interface based on the
BPMSM control system for real-time online debugging and control was designed and used. The
experimental results showed that the human-computer interaction interface for debugging and controlling
the system can achieve the design goal quickly at a rotation speed of 1 200 r/min the central line of
the rotorshaft oscillates near the equilibrium position( 0 0) the vibration amplitude of radial
displacement is controlled in the range of 50 wm. Both have met the requirements for the real-ime
online debugging and control in the BPMSM control system. Such a human-computer interface not only
has important theoretical significance but practical value.
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Fig. 1

Bearingless canned pump
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Fig.2 Sketch of Maxwell force and Lorentz force in
bearingless PMSM
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Fig.3  Functional block diagram of bearingless PMSM
control system
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Fig.4 Flowchart of sending and receiving interrupt service subroutine in slave computer
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Fig.5 Waveform of x y axial displacement on real oscilloscope
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Fig.6 Waveform of x y axial displacement on real oscilloscope
when disturbance imposed
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