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Effect of Airgap Length Difference on Characteristics of
Double Side Linear Pulse Motor

Sung Hun Kim®. Dong Ju Lee* Eun Woong Lee*. . Il Jung Kim**, Sung Jong Kim*
Cheonan Technical Colleage®, Chungnam Nat’l Univ.*, Ju Sung Colleage™*

Abstract - Prototype DSLPM (Double Side
Linear Pulse Motor) has a complicated
magnetic circuit to be composed of permanent
magnetics and winding.

During the fabricating of DSLPM, we found
that upper airgap length may be a little
different from lower airgap length because of
fabrication tolerance and error. So, a little
difference of both airgap length have a various
effect on the characteristics of DSLPM.
Therefore, in this paper, we analyzed the
normal force and maximum static thrust force
according to the difference of both airgap
length on DSLPM with finite element method.
Obtained results can be used for design of
DSLPM with higher performance.
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100(101, M, 101" ) : upper stator core
110(111, M, 1117) : lower stator core
200(200a, 200b) : The mover

M : permanent magnet

120 : excitation winding

101A, 1014, 111B, 111B : pole of front core

101A°, 10147 111B’, 111B” : pole of rear core

(a) Structure

Static Thrust Force

(b) Two phase excitation
Fig. 1 Double Side LPM



Table 1. Specificatio of double-side LPM

. Sbecification tor_ | " Mover !
No. of Tooth 10(ea/pole)} -
Tooth Pitch 1.60 (mn) 1.60 (om)
Tooth Width 0.64 (on) 0.64 (o)
Slot Width 0.96 (on) 0.96 (on)
Thickness of Core 44.5%2(nn) 93.00 (mm}
Thickness of PM 10 (om)
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Fig. 2 Photograph of prototype LPM
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Fig. 3 Magnetic equivalent circuit
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(b) Initial mesh

(a) Analysis model

Fig.. 4. Finite element model
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Normal force and Thrust
force of double-side LPM
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Fig. 5. Flux distribution
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Fig 6. Normal force and
max. static thrust force
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