PR L B B 2025 4 6 A
- LEBRABAK - Machine Building & Automation % 54 K5 3 4

DOI:10.19344/]j.cnki.issn1671-5276.2025.03.036
B T BB REIE a0 L S IR R 4= 5 R B

MR, E S, iR
(1. [ R A A BR A ] TL9R B At 2111065
2. RS AR 5 TR AR V195 B At 2100965
3. [ ML A BRA F L VEIR #E At 210024 )

W OE.RAFIIRAMBEETEANREES SN ZRH RS, BAGELE BAABE SHEIFHE A
B AR R IR R VA, ATtk AL B AR B IR 4 3R 22 K Y AL 4R — b AL A i W AU R
F R RHAIAE s SRS, R — M A R R A A A R A SR W B e B B &
SR W WS 4 A — M RE R BT, WO URE R R A et R R R AR S
AREMWETE LY it WA BN R BRSO R T R B R AR, SRERLN R
B B9 R A AT R B2 £ K 0.738 mm /N E T 0.571 mm, BRI H AR A T 22.6%, # A IR H B AR Ak
S,

KB A E 3 Ao LA A BT A R A B R B AR L R AR

FE S TP241 XEARER A XERS1671-5276(2025) 03-0186-06

Tracking Control Strategy of Electric Robotic Manipulator

Based on New Reaching Law
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Abstract: As a multi-input multi—output system, the robotic arm of the passenger car power battery electric exchange robot has
characteristics of high nonlinearity, strong dynamic coupling and parameter perturbation, directly affecting the performance of job
tracking control. Regarding the low execution efficiency of electric robotic manipulator, a new power reaching law manipulator
tracking control strategy is proposed to improve the dynamic performance and convergence speed of the manipulator. A new
sliding mode reaching law is put forward to accelerate the convergence speed and reduce the chattering problem of the system,
and its convergence time is given. Combined with the fast—integral sliding mode surface, a finite time tracking controller for the
manipulator tracking control system is designed. The finite—time convergence property of the proposed sliding mode controller is
proved by using Lyapunov stability theorem. And the performance of the designed controller is verified. The experimental results
show that the tracking error of the proposed power reaching law is reduced from 0.738 mm to 0.571 mm, and its tracking control
performance is increaseed by 22.6% , which effectively improves control accuracy and convergence speed.
Keywords : passenger car; power battery; electric exchange robot; new reaching law; trajectory tracking control; sliding

mode control
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