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Super-twisting Sliding Mode Control for Asynchronous Motor

Based on Flux Online Identification

XIE Guo-Chao' DUAN Na' WAN Chang-Hui' ZANG Hang’

Abstract The problem of super-twisting sliding mode control for asynchronous motor based on flux online identi-
fication is studied. In order to enhance the dynamic response performance of the system, an improved super-twist-
ing sliding mode speed controller is designed for the asynchronous motor. To suppress the system chattering prob-
lem caused by the high-frequency switching of the sign function in the algorithm, a variable exponent switching
function is constructed. Furthermore, considering the influence of the inertia delay on the rotor flux, a flux online
observer is designed to identify the rotor flux amplitude, which boosts the control accuracy and parameter robust-
ness of the system. Numerical simulations and experimental results verify the feasibility and effectiveness of the pro-
posed algorithm.
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Table 1  Basic parameters of asynchronous motor
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Fig.11  Asynchronous motor experimental platform
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three control schemes

1200 ————————

DI
U

MC A
800 [|— IMSTSMC—FOO‘
600
400 F

200 [

Error /(r/min)

—200 : : : ; : . . : .
o 1 2 3 4 5 6 7 8 9 10
t/ps x 109
Bl 14 =FhbilTs 2N R R R 22 0w B 2k
Fig.14  The step speed error curves under
three control schemes

3 SRR R RN BRI P e
Table 3  The performance table of step speed
control under three control schemes

s Iy WS () HYREE (%) ESEEEED (r/min)

PI 5.722 3.040 £ 3.0
STSMC 5.510 0.653 + 2.0
IMSTSMC-FOO 5.276 0.039 + 1.0
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Fig.15  The response curves of tracking for sudden

speed changes under three control schemes
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speed control under three control schemes
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