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Design and Dynamic Analysis of Air-core Coil type Linear DC Motor
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Abstract - This paper proposes a technique to design of air-core coil type Linear DC Motor(LDM) by using Equivalent

Magnetizing Current{(EMC) method and has performed its dynamic analysis.

The magnetic flux density differ in

accordance with airgap position due to the difference of mechanical and magnetic air gap length and the coil shape has
an influence on the thrust. Therefore, the analysis of magnetic field due to the magnets is carried out by EMC. The
phenomena according to the various coil shape under the same Magneto Motive Force(MMF) has been analyzed and its
result is applied to the design process. The appropriateness of the proposed technique is confirmed by Finite Element
Method(FEM) and its dynamic analysis is carried out from the coupling of the electrical circuit equation and mechanical

kinetic equation.
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Fig. 5 Thrust characteristic by variation of coil area
shape
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