ELECTRIC DRIVE 2024 Vol.54 No.7 WA AR 20245F H 54K F T

FE T RO 4 ) T REOUL ) 25 HY) PMSM JoA% R 28 455 |

FiE AL+ E, Sl KR’
(1. BVRE k% %%, L4k BB 276800;
2.HRBAFZEAIATRAE , LA BB 276300)

FEE « i D 0 M A O 5 >R P 71 2 T S 25 7 A ) 25 DL {67 250 A AP S R ™ o Ay ] 2T, 4
0TS A AR 5 T R R PR AR AR ) P AR AR 1 S R T IR £ 0 B RO & . B, e T
TS S Bl ARy N Xk G A A B P AR 5 , SR T S8 - P U S B (5 U 1 ) 58 2 5 22 8 Al 8 A i
Nt AL RO A AL ﬁ*ﬁ%ﬁxﬁﬂwﬂmﬁ%miﬁﬁ T IAEAS [R) ] (Y TR 25 G IR . RS LR T
XU T ) R A e I A5 2 bR B S I A0 S D)3 14 32 S B R ), D LRy T R 2 e 1 52 0, SR
AL TEAS IR ARAS Y e B gh B P i 0 5 00 85 B . Je T8 8 T K REIRI L s ALOK B IR 56 F- 15 L 7
AR 5 v S [ P 43 SR A T SRR S0 UE . SRS R AH LU TG GE LI £ , I $ A1 A 5 R
P R BA L

SEHEIR - R HE IR0 H AL B T ROULIN &5 A [ 35 N A5 ] 5 oA R g aa ] s Xt nE ) R A

FESES TM351  XCEFRIRES:A DOI:10.19457/.1001-2095.dqcd24866

Sensorless Control of PMSM Based on Fuzzy Full-order Sliding Mode Observer
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Abstract: Permanent magnet synchronous machines (PMSMD has serious chattering problem when traditional
sliding mode observer (SMO) is applied to low-speed operation with fixed sliding mode gain. To solve this
problem, a full-order sliding mode observer (FSMO) with fuzzy adaptive adjustment of sliding mode gain was
proposed, which can improve the chattering suppression performance in a wide speed range. First, a FSMO was
constructed with stator current and extended back-EMF as observation objects. In addition, the fuzzy control rules
were constructed by using the error and error change-rate of the actual and observed values of the stator current as
the input, and the adaptive adjustment of the sliding mode gain was realized according to the different speed of the
motor. Then, the soft switching continuous sliding mode control was realized by using hyperbolic tangent function
instead of traditional sign function. Moreover,in order to eliminate the influence of variable speed, the normalized
orthogonal phase-locked loop was used to obtain the accurate rotor position from the extended back-EMF. Finally,
the PMSM drive test platform was built, and the performance of low speed and medium-high speed was tested. The
experimental results show that the proposed algorithm has significant advantages in wide speed range over
traditional algorithms.
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