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A Synchronous Control Method for Mean-Coupled Sliding Mode
Speed of Multi-Motor
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Abstract: A speed synchronization control method without speed sensor for mean-coupled
nonsingular global fast Terminal sliding mode of multi-motor is proposed to solve the problems of
low speed synchronization control accuracy of multi-motor and slow response speed of control
system in traditional asini coii colla granulator. Firstly, an adaptive flux speed observer is
designed to avoid the problem of insufficient detection accuracy of the motor speed sensor caused
by high temperature of the heating cylinder. Secondly, the mean coupling strategy is used to
control the speed of multiple motors to realize the global compensation of system errors and

ensure synchronous convergence of speed errors of multiple motors. Furthermore, a non-singular
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global fast Terminal sliding mode surface with nonlinear functions is designed, and it realizes the
global fast convergence of the motor speed error in finite time and eliminates the singularity
problem of Terminal sliding mode. In addition, it also improves the speed tracking accuracy of a
single motor and reduces the speed synchronization error among multiple motors. Finally, the
stability and convergence of the observer and controller are proved by Lyapunov function.
Simulation and experimental results show that the velocity observer can achieve velocity tracking
within 0. 4 s. When there is load disturbance in the system, the adjustment time is less than 0. 05
s, and has good tracking performance and steady precision. Compared with the multi-motor speed
synchronization control with mean coupled sliding mode, the proposed control method can realize
the tracking of the expected speed in 0. 15 s, and the synchronous error adjustment time of each
motor reduces by 1. 2 s to make each motor respond quickly and be able to effectively suppress the
load disturbance. Therefore, the system has better dynamic adjustment ability, steady-state

accuracy and robustness, and can meet the requirements of asini coii colla granulation process.
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Fig. 1 Mechanical structure diagram of asini coii colla granulator
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multi-motor of asini coii colla granulator
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Table 1 Parameters of asynchronous motor

S Al 1 AL 2 ML 3
Py/kW 2.2 2.2 2.2
Un/V 380 380 380
fx/Hz 50 50 50
J/(kg + m*) 0.19 0.18 0.19
B/(Nem=+serad ') 0.015 0.013 0. 015
n, 1 1 4
R./Q 0.435 0.433 0. 435
R./Q 0. 816 0. 814 0. 816
L,/H 0.071 0.074 0.071
L./H 0.071 0.074 0.071
L./H 0. 069 0.072 0. 069
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Fig. 5 Actual and observed values of rotor angular velocity
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