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Cheng Shuai' Jiang Haibo'® Huang Jin' Kang Min®
(1. Zhejiang University Hangzhou 310027 China 2. China Power Engineering Consulting
Group Corporation Beijing 100000 China 3. Zhejiang University of Science and Technology
Hangzhou 310023 China)

Abstract In this paper, the disturbance of the rotor position caused by the current of the
suspension plane was discussed in a multiphase permanent magnet bearingless motor system. The
detection model and the control algorithm were established based on a sliding mode observer. To
ameliorate the system performance and identification accuracy, saturation function and low-pass filter
with a variable cut-off frequency were designed. Comparing with conventional sensorless control
algorithm based on the back electromotive force(EMF), the proposed scheme is insensitive to motor
parameters, and it could inhibit the innate disturbance caused by coupling and enhance the robustness
of the bearingless system. The experimental results verify the accuracy and feasibility of the proposed
sensorless control scheme based on the sliding mode observer in the multi-phase bearingless motor
with single set of windings.
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Fig.2 The position sensorless control diagram of the bearingless motor
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&, (205V/kg)

R '\;\,V/’ T e (205VikE)
Tl ikt e
o (210°4%)

| SRR AL
2107 74%)
R FRE
(2107 /4%)
T B(330um/KE)
Lo = a(330pm/Fg)

B E)(S0ms/4%)
4 500r/min Jx HL B34 K AL MR E 3T

Fig.4 Estimation error of speed and rotor positon

Bl 5 B T HALE SO R ( 500~1 200
r/min) A ST TR L AR 2R T R AR S I AR AT Al T
B, WEFR, BN EE e LR S A Zh & BT
B 359 0] DUAR G SE IR SEBR LIRS S ol B 6
FEId S AR R e AL SE BRI . TR T
FEL Y FH 7 LI R DR T

-r"\r“!Wf "\”w et e I
e Y "

e D e 7
IR T A

H(27AH)

] [RI(500ms/4%)

K5 TR o B % SE PR AIAS T

Fig.5 Estimated and actual current at speed up
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