20004 CHEtXo|&ts| stAsbacis =23 2000.7.17-20

24 20l B2 29 2XA 7oteiold

OISZT*, 0|22, ANSI*, AYUS' UNE
SO, MoRCY . =AcHsr

2D Finite Element Analysis of Double-side LPM
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Abstract - Hybrid type LPM can be widely
applied in the precise position controlled device
because precise linear motion can be directly
obtained by the simple control circuit without
backlash in the rotary-type stepping motor.
Also, LPM can increase the position resolution,
which was limited by mechanical manufacturing
limit and characteristic of magnetic material,
using micro-step drive method to decrease the
noise and vibration further.

Especially, Double-side LPM may be replaced
the solenoid as the valve driving device without
difficulty and give full play to control the valve

accurately.
Hence, In this paper, magnetic circuit of
double-side LPM was confirmed and static

thrust force curve according to the relative
displacement between stator and mover, was
analyzed by the two dimensional finite element
method. From this results, we can suppose the
excitation current to be controlled optimally.
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Fig. 1. Structure of Hybrid type LPM
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Table 1. Mechanical/Electrical Specification
of Double-side LPM Model

2 [phases]
8 [poles]
100 [um]
0.4 [nn]

10 [ea/pole]
1.60 [mn]

0.64 [nm)

0.96 [mm)
44.5x2 [on]

4 [nm]

100 [tum/phase]
1 [A/phase]
Nd-Fe-B Alloy -

1.60 [mn]
0.64 [mn]
0.96 [mn]
93.00 [om]
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(b) Double-side LPM
a¥ 2. AV EvE R
Fig. 2. Magnetic equivalent circuit
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Fig. 3. Finite element model

29 3.(a)t 2R ABREL Fapgo] A% A
A AAE BE BAE 7 Avhn AFetn A4

- 761 -



98 teksld A mdojw o] Rdel Fo AXF A
A9 © ¥ 100(turnsleliz A7 HAFE 1.0
(A/phaselolt}t. 2@ 3.(b)e FFLdH) AL
Mg 271849 Jen . aglx §Ae]
AYEE EolmA A (Polynominal order)e 22
o] A3 NG dY ARG FRee AAFA
Z23& HL3ko st (10)

3.2 ASERX @ A0 2 FE

2% 4 39 3.(a)9 ddzde FAMd Ia=
1.0{A)E A7 A%, 229 fEsiyoz 71ER
o] FQAXNM A Y Fo EXsE AL BELE JE
Wi i},

At BEXOA & ¢ e vte To] YA JE
2pe] AdiAQ ¥Yrt x=¢7/4 B x=7/3¢4 @ B}
A7t x=09 ] nFAY FFAY I A&EUT
7} ol A E3lE R o] RN FF A A
ol AulHoz 27 Wi} FFAAMY 7128 Rl
AR oz ol Aoz & 7AFHo] FAA o] 9
A% AH X2 AFEH giEog Jqigdn),

aPH Az AR X7 FEE HA(x=0)9]
A Fo] AAAQ ASYEr) 3 ARAA AU F
Vgt matA (x=r /2), F9 A<l AL} @
e Aoz FHE Aot}

£

li
PRk N

(d) x=%

T
(c) x= 5

a9 4. A&HEX
Fig. 4. Flux distribution

3.3 338 54 34 d§¥da 2 A

23 5¢ 2319 #E84EA ARz RE, nAx e
7FEAe] A W g HFY B4 JHE @)
A oot oA Jehd upel o] HFH Ao}
AEAA EXE T ¢ & Uk AFd F=4 gy
o 32 RE= 90 H4AE FEHA ARE Z A
Ao} QA7tgtm 2 A FFo] FAAo|gx A sn

FEete olo] AR . 2% AoHAdA AFF Ar)E
T2F 23 ddn & § vk, geld weAeuye]
Eecols FAE At A14E o, AdHE 94
FAUEE FE3 FPAL F U Aoz o,

Winding : 100 tums
Current : 1 {Afphase]

Static Thrust Force [N]

Displacement [ mm]

ad¥ 5. 3549 34
Fig. 5. Static thrust force curve
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