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Design and Characteristics Investigation of Air—core Tubular Linear BLDC Motor
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Abstract -

Slotless linear brushless DC motor are widely used in precision machine applications because of their

advantages such as low of detent force, negligible iron loss. But they have a disadvantage such as low thrust density,
thrust ripple, and excessive use of permanent magnet materials. These lead to undesirable performance and high
production cost. In this paper, we deal with the design and characteristics investigation of a air-core tubular linear
brushless DC (TLBLDC) motor with air-core stator and permanent magnet mover. And to investigate the static and
dynamic characteristics of air-core TLBLDC motor, the prototype machine is manufactured and analyzed by F.EM. and
Matlab simulink simulations. Especially, dynamic characteristics of air-core TLBLDC motor driven with 6 step inverter
are simulated by F.EM.coupling with external circuit and Matlab simulink program, and measured for the prototype
motor. The simulation results are compared to the experimental results such as current waves, thrust and speed curve.
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Fig. 3 Airgap flux density waveform by permanent magnet
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Table 1 Basic design demensions of Air-core TLBLDC motor
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Table 2 The design specifications of air-core TLBLDC motor
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