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Abstract: This paper proposes a global non-singular terminal sliding mode control method based on double power
reaching law to solve the fast response robust control problem in an electric steering system. First, we establish the
mathematical model for the steering gear system, with the aerodynamic disturbance and friction modeled as bounded
disturbances. Second, we construct the non-singular terminal sliding mode surface according to the system model, and
design the controller of the steering gear by combining the double power reaching law. As a result, we can ensure the
fixed time accessibility of the sliding mode surface take full advantage of the robustness and invariance of the sliding mode
control method, and improve the response speed of the steering gear system. Finally, analyses on the Lyapunov stability
and numerical simulations are carried out for the controller. Relevant results show that the new control method makes the
system error converge to zero within a finite-time, and effectively improves the performance of the steering gear system.

Key words: electric steering gear; fixed time stability; double power reaching law; non-singular terminal sliding
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