| .-|bstra£l—ThlS papcr presents the deSIgn and chdractcrlstlc analwsts of
an air core type.Permanent Magnet (PM) linear motor based on. Space
‘Harmonics Field Analysis. The motor phenomena due to the variation of

i and its result is dpplled to the design process.

INTRODUCTION

To obtam a precme design result of the air core t}pe PM

 of numerical methods. the Finite Element Method (FEM) allows
.an accurate analysis of electrical machines and can consider

. However. it requires geometrical structure as well as additional
stage and the optimization, An Equivalent Magnetizing Current

(usually used for magnetic field analysis because of their fast and
flexible computation [ 1-2]. :

analysis by using  [EMC.
process is verified by comparison with the 2D Finite E]ement
(FE) analvsis and experimental resulls

ANAL YS]S AND [)l‘g[(JN PROCLBS

il I’W | 5110\\5 the lopo}uuu.s of air core ‘type linear motor,
The structure of double side PM linear motor has a symmetric
bath sides. Hence. one of them is selected as its analysis

| region and asﬂ.umed to simplity the 2
(the magnetic fields of each region [1-2]. Fig. 2 shows the
analysis model for the magnetic field of air core type linear
PM motor using EMC method.

_ In Fig, 3. PMs are replaced b\ the E MC dlslllbnt;on and the
characteristic equation of each region is as follows [1]..0 1
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- The E'MC. d'istr.'ibut'ion' by PMs,

lhe revlon I of FIL’. 2 is described as the Fourier series [l]
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Fig 2 Analysis model by using EMC method. |

coil shape under a constant Magneto Motive Force {MMF) are analwcd

lmear motor it is necessary to analyze the miagnetic field. As one. .

geometric: details and the non-linearity of magnetic materials.

‘processing 'such as pre and post process. Therefore, it is time
| consuming and unsuitable to use FEM for both the basic design '

 (EMC) method. which is to solve the Poisson equation by
replacing independent sources with the distribution of EMC, is .

This 'paper presents’a’ desrun process ‘and a Lhdmumsm'
The proposed analysis and design |
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I:ia._fa Lquw‘slem Maunetulno E um.nl (LM(_ ) of Magnets

By applvmU the boundarv condmon at the interfaces bem een

‘regions  of different material properties, the char acter istic
equations given by equation () can be solved.
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The resultant magnetic field is calculated by \upmpmirmn
of the magnetic field due to PM and armature current, o
Fig. 4 shows the design process of air core type PM lincar
brushless motor by using EMC in order to scareh ma\lmum i
thrust:under fixed dLstgjn parameters.
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CONCLUS]O\I :

i h(. E ML melhod has been dweloped lo aid the ma"m,m mld '

:*amlysn ofair core type PM linear brushless motors. [t is based on

the calculation of the spatial distribution magnetic field.
In this paper, a design process and characteristics analysis by
using EMC method are presented and ' the resuh 3 »mhed runn i

_the 2- D FE analysns and expenment
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Fig. 5" 'qui-potential distribution h'_\‘ 2-D FE analysis.
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