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Design of Linear Transverse Flux Machine with Permanent Magnet
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There are many achievements of study on various electrical machines such as brush type, induction type and reluctance type, and it
is on-going study. Recently, the demand for fast and accurate designs of the transverse flux machine is increasing due to the advantage
of more than three times compared to the conventional machine and the expansion of the applications. Applying the linear machine to
the production process of semiconductors by the expansion of the Al industry, it can achieve higher output. However, there is a
disadvantage that it is difficult to design and takes a long time to analyze by finite elements method due to the complexity of the
structure. This study proved the validity of the design process by analyzing and designing the equivalence magnetic circuit network
method by 2D and 3D for the high reliability and the quick design of the linear Transverse Flux Machine with Permanent Magnet.
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Fig. 1. (Color online) Analysis process.
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Fig. 2. (Color online) Double-sided Linear Transverse Flux Machine
(LTFM) with Permanent Magnet (PM).
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Fig. 3. Magnetic energy.
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Fig. 4. (Color online) Arrangement of LTFM and Equivalent
Magnetic Circuit (EMC) by 2D.
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b. 2-D Transformation

Fig. 5. Maximum magnetic energy in LTFM.
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b. 2-D Transformation

Fig. 6. Minimum magnetic energy in LTFM.
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Table 1. Comparison energy and force.
LTFM
EMCNM 2-D 3-D
Magnetic Energy [J] 0.080 0.081
Average Force [N] 8.893 8.959
Force Density [N/mm?] 49.42 49.77
vz £
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