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ABSTRACT: The permanent magnet linear synchronous
motor(PMLSM) is sensitive to various disturbances such asthe

load disturbances, parameter perturbations, end effect and so on.

A new nonlinear robust scheme of PMLSM is proposed to
overcome thistrouble. A quasi-linearized and decoupled model
with uncertainties is derived from the mathematical model of
the PMLSM by using the conception of feedback linearization.
A fixed-boundary-layer sliding mode controller using the msat
function is designed to guarantee the robustness. Design of a
force observer is given to estimate the load force unknown in
the new model. The robustness of the controller can be
obtained by using the parameters’ boundaries without the
precise values. Both the simulation and experimental results
demonstrate that the approach proposed in this paper is correct
and the contralling strategy designed is effective.

KEY WORDS: permanent magnet linear synchronous motor;
feedback linearization; fixed-boundary-layer diding mode
controller; msat function; force observer
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Fig.1 Theanalytical model of PMSLM
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Fig. 4 Simulated results under single-pulseresponse
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