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Effect of Airgap Length Difference
on the Characteristics of the Double—-Sided Linear Pulse Motor

Bt Y- o ES

(Dong Ju Lee - Eun Woong Lee - Sung Hun Kim - Hong Kwan Sohn * Sung Jong Kim)

Abstract - Generally, thrust force of double-sided LPM is more powerful than that of single-sided LPM. Also,
double-sided LMP can be effectively applied to the high-precision position system with its simple control scheme.
However, An equality between two airgap lengths is a necessary condition for its high performance. If a little difference
between two airgaps is existed, unbalanced normal force and undesirable vibration will be generated. Additionally, even
though two airgap lengths are absolutely same, undesirable vibration can be generated because the direction of

instantaneous normal force on mover is changed according to excitation methods.
An effect of inequality of two airgap lengths is presented in this paper. Distribution of airgap permeance vs. relative
displacement is analyzed by two dimensional finite element method. Excitation From this results, current waveforms to

reduce the undesirable vibration is proposed.
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Table 1 Electrical - mechanical specification
No, of phase
No. of pole
Airgap length [um) 100
Step length (mm] 0.4
Specification stator mover
No. of tooth 10 [ea/pole} -
Tooth pitch () 1.60 [mn) 1.60 fmm]
Tooth width 0.64 [on] 0.64 [mm]
Slot width 0.96 [mn) 0.96 [mnl
Thickness of core 445x2 [nm] 93.00 [mml
Thickness of PM 4 (o] -
Excitation winding 100 ~

[turn/phase]
Excitation current 1 [A/phasel -
Permanent magnet Nd-Fe-B
Alloy J B J
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