wAAMEF 2021 4

ELECTRIC DRIVE

514 F4H

FTERHL = I7 5l % 1C 2

b AL AR GE I EE R ) B 3E B AT M

/AN

(FZRLEHEARFE L H5AETRFR, R FE 511510)

FEEE N T ARSI R G ) MR S0 2R G s ZS M RE R Z M, B B A) Il 28 4 vh A 2 s
FATEMEEAE ] 0 T — B T 11 3 7 i 5t 4 1 i 1) R A 0 A2 SR W, I 7 1 BE RS AR T 5 B 57 5 i
X GRIAL i BRI R 2 A5 L TR RIS A I A 4 TR DRAIE R GEARE I AR T L REMS A U IR R e e 4
DI B AGHNS i AR S5 5 R R GBS PERR T 0 o BT 0K A IR 3R B e vy JLAICA AR AR AR A AT R Bt 1) 368 7
AMEFRTT Y ECEIE R, IFF Lyapunov BREGIER] T A & NS AR S M o il e e B, 78 BRI 1 5%
AL AT, BT IS AT MER Y VR S AR BRER R 22 M X D5 AR (B K 4.8 pum, 5 PID JCIEE MR Jr HEAH
Yo AR T 47.3% , SIEGEETN S B & N AT A LG 38 1 17.9%, 25 F R, B Oy i T LA RO &R
GEEESE )T, S RGBS IR

FKEEIR : HIE N5 B s LR G R

RESES TP273+.5  XEKFRIEF:A  DOI:10.19457/1.1001-2095.dqcd20741
Friction Adaptive Feedforward Compensation for High Precision Positioning System

YANG Hong, LI Shengming
(College of Electromechanic and Automotive Engineering , Qingyuan Polytechnic,
Qingyuan 511510, Guangdong , China )

Abstract: In order to suppress the influence of external disturbances such as friction on the dynamic performance
of electromechanical systems, considering friction force for reciprocating positioning in direct drive servo system,a
friction compensation strategy based on adaptive feedforward controller was proposed. The method can effectively
utilize the information of reference model and position tracking error of controlled object and determine the control
rate on line. Under the condition of guaranteeing the stability of the system, it can effectively overcome the abnormal
dynamic performance of the system caused by system friction and slow time-varying model. The mathematical model
of direct drive servo system and adaptive compensation component were established. Lyapunov function was
adopted to guarantee the stability of the adaptive control rate. Finally, experiments show that the root mean square
value of dynamic tracking error based on adaptive feedforward compensation is 4.8 pum when tracking sinusoidal
position commands, which is 47.3% higher than that of PID friction-free compensation control method and 17.9%
higher than that of traditional model reference adaptive control method. In conclusion, the proposed method can
effectively suppress the friction interference and improve the dynamic tracking accuracy of the system.
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Fig.1 Mathematical model of high precision positioning system
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Fig.2  Control principle block diagram based on adaptive

friction feedforward compensation
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Fig.3 Schematic introduction of the system
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Fig4 Tracking sinusoidal instructions by friction adaptive
feedforward compensation controller
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adaptive control strategies
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Fig.6  Voltage command of different control strategies
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