#=H 25 p M

37 B 4 Vol. 37 No. 4
2020 44 H Control Theory & Applications Apr. 2020

BT AN B AR AR S ) S Y
KBS L 2% [ 25 B AL i 4% )

SUBE, XA
(PEBE TP S TRRSERE, 30T TRPH 110870)

FOEE: i 2 A G 2 [R5 LB HL(PMLSM) fal IR 22 5 v P58 v 52 D 2K, RIS i e ME X R e P RE T2 ), 3
H o M A ] (CSMIC) A AR 22 ST $ 1 (ILC) AR &5 & 42 1 7 v, %07 vk 45 & 7 CSMCas S M (1A sSURTILC
R EEAE FE 5 BRE A, LACSMCH R 2338 A T D FE At 1 B AR 2 ST 4, BE AT R FHILCX R G R A s & AT A0 1,
O] i S RN AR 0 AR B S5 ) BN e MR R i, SCRT R F CSMCTR N S B0 A R AR HE 3 55 R A B AN
TETHEXT R GRS, T B8 i 42 1] 2 RS S0 B AR SR FE, (RIIE R G0 A om0 st B BR B 1 e SR s LR, %
TFEARSEE T RGNS WRLEE T, B0E T E IREARE .

KEA): ARG ELLR [R5 sl AHf e v BLANE R H; AR ST ) iR

SIFHEN: AP, XA AR, JE T RN AR ] FH s AR 2 33 48 1) 10 73 1L 28 () 20 P B Lok P s o). 2 | B i 5
i, 2020, 37(4): 918 — 924

DOI: 10.7641/CTA.2019.90006

Speed control of permanent magnet linear synchronous motor based
on complementary sliding mode control and iterative learning control
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Abstract: In order to satisfy the requirements of high speed and high precision of permanent magnet linear synchronous
motor (PMLSM) servo system and to suppress the influence of uncertainties on system performance, a control method
combining complementary sliding mode control (CSMC) with iterative learning control (ILC) is proposed. This method
combines the advantages of strong robustness of CSMC and high tracking accuracy of ILC. Based on the integral sliding
surface of CSMC, a new iterative learning law is designed. This method can not only estimate the un-modeled dynamics of
the system and suppress periodic uncertainties such as end effects, cogging effects and friction forces by using ILC, but also
reduce the influence of non-periodic uncertainties such as parameter variations and external disturbances by using CSMC,
so as to improve the convergence speed and accuracy of the controller and ensure the system has strong speed tracking
performance. The experimental results show that both the dynamic response ability and the speed tracking accuracy of the
system are improved effectively.
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