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Abstract: The switching gains of a sliding mode controller (SMC) are required to change with the parameter
perturbation and external disturbances. However, to increase the switching gains will intensify the system chattering.
To solve this problem, a combination of gain-scheduled and adaptive method was proposed to set the switching gains of
SMC for permanent magnet synchronous machines (PMSM). In this method, the boundary layers of the switching gains
were adjusted with an adaptive law, and the coefficients of the switching gains were gain-scheduled on-line within the
allowed boundary layers, with the integral sliding surfaces of d-q axis currents as scheduling variables. The designed
method not only ensures the system robustness, but also weakens the system chattering and improves the control
performances.
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Fig.1 Structure diagram of current sliding mode controller
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Fig.2 Simulation model of PMSM vector control system
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Fig.3 Responses of loading
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