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Abstrac - This paper presents the efficient space harmonic analysis method (so-called EMC method) for
the permanent magnet linear synchronous motor (PMLSM) by which can be taken into consideration the
effect of slot geometry using the Equivalent Magnetizing Current (EMC). Applying the EMC method to a
PMLSM, the resultant fluwx density distribution including the slot effoct is easily calculated by the
superposition of each independent magnetic field. And the calculated characteristics of a PMLSM are
compared with those obtained from both the experiment and the finite element method (FEM),
Introduction
Recently, many numerical methods have been proposed to analyze machine performance through the
magnetic field analysis. As one of the mumerical caloulation methods, the finite element method(FEM)
allows an accurate analysis of electrical machines and can consider the geometric details and the non-
linearity of magnetic material. But it needs much time to be carried out, especially for machine designs in
which geometric variations must be examined. To alleviate this problem, many researches have proposed
the EMC method, which is easily applied to a simple structure such as PMLSM’s and helps save the
puting time. The o« | EMC method, however, has simplified the geometry of slots into flat
surface for the sake of convenience. For this reason, it is inevitable to change machine ct istics in that
EMC method because of excluding the effect of a slotted geometry and this induces the space harrmonic
components leading up to the deterioration of the machine characteristics [2].
This paper, therefore, proposes the advanced EMC method in which the slot effect, essential for
[3), can be considered
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Fig. 1 Fig 2 Virtual EMC mode! of slots
Fig, 1 shows the basic structure of a PMLSM. In the conventional EMC method, it is assumed that the
shape of slots is flat and then the magnetic field by permanent magnet (PM) and primary current is easily
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calculatod by solving the ch puation, (1) , comibined with boundary condition [2],

The primary core with great p ility has the magneti M atifs surfice resulting from the extenal
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replaced by the EMC, which is equivalently obtained from the difference in flux densities at the imerfaces
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virtual fhux at the surfice of the core, which fimetions to turn the flux cansed by PM into zero in slot area. Hence
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And the staic thrust evaluated by the propased method agrees closely with that of FEM, but is larger than that of
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Fig. 3 Airgap flux density distribution Fig. 4 Static thrust
In this paper, the proposed EMC method is based on the o | one in calculating the ic field of the
P’MLSMbmilhasmpabilhymrakehmmmnﬁ:edmngeofnmgneﬁcﬁ:ldushgmevimmlWCmsedby
slot geometry. And it shows thatthe slot effect can b simply considered without usng the mumerical methods.
‘The proposed EMC method, therefore, is useful for initial design of electrical machine in which it is essential to
reduce the space harmonic components resulting in mechanical vibration and noise,
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