> sy 3 AL
%244 56 Ml W VU ¥ H Vol. 24 No. 6
2026 4F 6 A Journal of Power Supply Jun. 2026

DOI: 10.13234/j.issn.2095-2805.2026.6.319 PESES: TM306 XHERES: A

BT IES (ErE 5 Wi 25 HY sk #E [B) 25 R A
T & 17 Bk =g B Pril = il SR g

oWk MArmenzesn), B ¥, 5
FE A pRwngagisi), BARS

(L EALE T A A5 2WM b FALRE TR P OAENE RAZSMEHRE S
RIE, dR 211106; 2.HER IR, B4 710048; 3.0k X, ®% 710072)

%1

E: AAREREELMNEFPAEBRSTRTRINRAARBE LEERSEBHEM, E#HELIFAT, @
it & W X KA F 7 ¥ AL SPMSM (surface-mounted permanent magnet synchronous motor)#% £ 52 829 A 2 3 & Mk
L %, JFiid {4 ER PLL (phase-locked loop)# R#2BUEF 6415 B feik BAZ &, APATME R E A YET T
T, SREN GBI LA A E T 3550 X A 1) 55 3 i B & 7 A RS Aad A B AR R S48 o Ak el R
WAL T AR, R IR AR, MREFAESLTRE, AR ARKIERBER, RE—FATIE
SMREAIMN B XL TR R ARRKERH TG, RITTAEEERZARRZANRKLIRS . &5, @iy
AAe IR LIS IE T AT 4 E AL B AR R 335 30 5wk 00 A A0k

KEE: AMKXAHERF A, RALEAEREIER; LA S, ARKIEH

Position-sensorlessADRC Strategy for Permanent Magnet
Synchronous M otor Based on Nonlinear Flux Obser ver

ZHANG Kun', ZHANG Hang’, Member, CPSS, CHEN Zhe’, MA Hui',

LEI Yukunz, Student Member, CPSS, LUO Guangzhao3

(1. Nanjing Engineering Institute of Aircraft Systems, AVIC/Aviation Key Laboratory of Science and Technology on Aero
Electromechanical System Integration, Nanjing 211106, China; 2. Xi’an University of Technology, Xi’an 710048, China;
3. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To address the problems of DC bias and integral drift resulting from the pure integral link in traditional
flux observers, a nonlinear flux observer is developed based on the mathematical model of a surface-mounted
permanent magnet synchronous motor under the stationary coordinate system. Then, the information about the rotor
position and speed is extracted using the phase-locked loop technology. In consideration of the working condition of the
aviation pump load, the disturbances caused by nonlinear factors such as frequent changes in load torque and the dead
time of an inverter will impact the speed and current regulation performance of position-sensorless control. This further
results in increases in the magnetic field orientation error and rotor position estimation error. By combining with the

linear active disturbance rejection control technology, a position-sensorless active disturbance rejection control strategy
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based on a nonlinear flux observer is proposed, which enhan-
ces the anti-disturbance capability of the position-sensorless
closed-loop system. The effectiveness of the proposed position-
sensorless control strategy was verified through a comparison
between the simulation and experimental results.

Keywords: Surface-mounted permanent magnet synch-
ronous motor; position-sensorless control; nonlinear flux

observer; active disturbance rejection control
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