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Chattering characteristics of a second-order sliding-mode
control with adjustable parameters based on generalized DF approach
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Abstract: To estimate and adjust the chattering characteristics of a second-order sliding-mode control (2-SMC)
with adjustable parameters, a generalized describing function ( DF) approach was proposed on the basis of the classical
DF approach. By means of calculating the frequency-independent fundamental component of the 2-SMC, the relationship
between the rotation angle of its negative reciprocal describing function curves and the control parameters was derived.
And then, a generalized DF approach was considered to estimate the chattering characteristics and deduce the chattering
stability condition of the system with a complicated nonlinearity. Finally, the frequency-dependent fundamental component
was analyzed by means of the generalized DF approach, and the method to estimate the state variable’s chattering
characteristics was obtained. The simulation examples showed that the chattering characteristics estimated with the
classical DF and the generalized DF approach are in a good agreement with the simulated test results, and have a higher
angular frequency estimation precision. These results verified the correctness and applicability of the proposed methods.
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Fig.2 Output waveforms of sinusoidal excitation
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