F A5 K F 28 A X o F R (8 A& HF KR Vol.45,No.2
20245F 2 A Journal of Northeastern University ( Natural Science ) Feb. 2024

doi:10. 12068/j. issn. 1005 — 3026. 2024. 02. 009

EHAEETE Pl S 80y SUSE M AN AR B i B 401 )

NEL ORARF, xR, A&’
(L by BUBRTRE S b fessbe, A7 WL 110819; 2. hERREEE BHDEIEHEARTITRE, 14K WAl 518055)

T

] B HUBUE A K 8l 2R S8 b ek R B B S SO U i o e i e s, BE 51k R GEE IR Dl
il R GE R B, REAUBRE 15 3 R GEVERERRUE , VBRI BEIE B 2 PIAZ il 45 2 B p i SRemss . AR RSO
BRI H 3l )% 05 BN T % 8 LuGre FE AU (1 SR VENUWUE 1% sh R G022 05 #E JF 434 1 30
77 R RS AR AR T R e AL SR A RO . ol R, A5 I B SR E P 4 2 B HUETE L J AR
SR AL D) S5 e 30 2 o 45 2 B, LAl M) R 2R G i e e 1 e 0, T o) SR TR . R, A B RUEL (1 07>
B AOBIUAHRE 28 1 S 0, 5 1 8 PLAZE Ml SR X L, Jhe IS SC I 47 ) SR s mT 688 P M Lo 0 R BER 3R 2 240 X (ELHY)F
P RRA 43. 066% , 21 Gt 4305 fy 15 2 (b 22 [ AR 46. 506% , BN UE T T SRASRI AL U 8 72 P12 il 5 2 5L

TR TT B a0 A ek
X 8 IR DML ; 30 0T 0 1 3 O a5 PTES
hESZES: TH 113.1; TP 13 XHERARARRD: A XEHES: 1005-3026(2024)02-0217-09

Vibration Suppression of Dual-Flexible Manipulator with
Fuzzy Tuning PI Parameters

LI Xiao—peng' , ZHOU Sai-nan', LIU Jia—qil , YIN Meng2

(1. School of Mechanical Engineering & Automation, Northeastern University , Shenyang 110819, China;
2. Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China.
Corresponding author: LI Xiao-peng, E-mail: xpli@ me. neu. edu. cn)

Abstract: The existence of flexible factors in the manipulator servo drive system can easily lead to
the fluctuation of the output speed of the manipulator, and even lead to system resonance. In order
to suppress the speed fluctuation of the system and stabilize the performance of the manipulator’s
transmission system, the fuzzy theory is used to set the control strategy of PI controller
parameters. According to the assumed mode method and Lagrange dynamic equation, the dynamic
equation of the dual-flexible manipulator’s transmission system considering LuGre friction model
is established, and the influence of the coupling nonlinear terms in the dynamic equation on the
transmission characteristics of the system is analyzed. The pole assignment strategy is used to
determine the value range of the PI controller parameters, and then the controller parameters are
adjusted in real time according to the fuzzy rules to reduce the fluctuation of the servo system
output speed and further suppress the system resonance. Finally, by means of numerical
simulation analysis and manipulators’ control experiment, compared with the traditional PI control
strategy, it is found that the control strategy taken in this study can reduce the average value of the
absolute value of the motor end angle tracking error by 43. 066%, and the standard deviation of the
flexible load angle error by 46. 506%, which further verifies the effectiveness of the proposed
vibration suppression method with fuzzy tuning PI controller parameters.
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Fig. 1 Model diagram of the flexible joint servo drive
system with flexible load
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