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Abstract: In order to improve the anti-interference ability and dynamic response performance of the permanent
magnet synchronous motor (PMSM) servo control system, a global fast super twisting sliding mode speed
controller is proposed and applied to the speed control. Based on the classical STA, the improved STA
overcomes the defects of classical STA, such as slow convergence rate and parameter selection depending on
the disturbance boundary information. Then, based on the proposed new STA, its stability and finite time
convergence are proved. Finally, the robustness of the algorithm is verified for different disturbances and
perturbations, and the optimal coefficients are obtained. Compared with PI control, terminal sliding mode
control and classical super-twisting terminal control, the simulation results by the mentioned method can
reduce the steady-state error and improve the robustness significantly on the condition of no-load starting and
time-varying disturbance.

Key words: Super twisting algorithm; sliding mode control; terminal sliding mode control; permanent magnet
synchronous motor; rotary speed control
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