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ABSTRACT
Linear permanent magnet synchronous motors have advantages of high speed, high dynamic response and direct drive. And hence
they have been gradually applied for factory automation and numerical motion control systems. However, the detent force in linear
permanent magnet synchronous motors due to the end-effect and the interaction between the permanent magnet and the armature
teeth generally causes the undesired vibration and noise. Particularly, the detent force may cause an adverse disturbance for the
system at low speeds. This study analyzes the detent force in a linear permanent magnet synchronous motor and proposes four
detent force minimization techniques, which include adding shoes in the armature teeth, decreasing slot width, modulating the
permanent magnet width, choosing the suitable armature length, and modifying the permanent magnet surface shape etc. We
discuss the simulation results by finite element method using the Ansoft Maxwell-2D software. Then according to the results a linear
motor with lower detent force is designed. Finally, a detent force measuring device is established to measure the detent force of linear
permanent magnet synchronous motor. The measured data together with the simulation results verify the accuracy of the analysis
process.

Keywords : linear permanent magnet synchronous motor ; detent force ; finite element method analysis ; end-effect ; permanent
magnet
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