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Ibstract

4n electromagnet is one of the important devices in
magnetic levitation system. Its veight takes large part
in the total veight of a rehicle. That is the reason why
. it 1s important to design the electromagnet optimally to
~maximize the attraction force vith constant volume.

This study presents the optimum value of the design
variables vhich can produce the maximal attraction force
under constant magnet volume. For this, ncn-linear
programeing in optimization technique is used., And to
confirm reliability of the results, the optimally
designed electromagnet is analyzed by FEM. ;

The attraction force of the optimally designed
electromagnet is increased maximally 72 % compared with
that of the basic model. And the results obtained by
non-linear programsing has 30 X error compared vith
that of FEN.
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Fig 1.Considering mode! for optimization
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OPIMAL VALUES
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10 A| 0.08247] 0.031044] 0.10052| 0.01] 0,02841¢| 0,08753] 0.10052} 023922
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Fig 3. The values of optimized design variables
with constant input current

A3 PYAY RS FVLAUE olgslol HHE A
2e 29 49 Yok

LIFT FORCE 1 (150mm)

LIFT FORCE(N)
=3
-
Vo
Vo
v

1
It

0 5 10 15 26 25 30 35 40 45 SO
CURRENT(A)

{-» OPTIMAL MODEL —+— BASIC MODEL ]

38 4. 4% U AR 2N YAY 29 ¥4Y
Fig 4. The attraction force of the optisized wodel
having constant input current

si4 AE Avine g3 ¥, 9F U9 B§ 2
Fold 23 4AY Axide) R dY AHs 504)Q
o 27] Ryol uisl & To0tx FviEgen, Be oY
ARE AAY] wet 27) Bdof tig Satele) Au)s)
ARE ¢ 4 ok 2 olje 27 2de < 20 A9 ¢UY
AR Z2E7) AHsiel e Fohu)7} s o)
AEe] v A HAY RdojME L BHe Bl
titto] ol FolxA HANA HR xiYe] UaHD
ojebd E24E Y 4 7] Qo).

2y 2 43 g% ARToAN §3 YAY 2dge
FRUEE AR, Uo AF Sl ©E o 2
olXltl I olfi= MM ¥F YA s Aotz
deg Qslol Yehis 2oe Alzgc

EQ, dde] &ol FAslo] U AF WA WA
Xi+Xe ] ol AAHEE, Xy+Xs = 125 mm T At2AZ
298¢ 2% A% YAY 2oy wyUe 29 59
t}.

LIFT FORCE 2 (120mm)

[—a-ommum—*—mmj
Y5 Xi+Xe = 125 ms @ wig] 4% QY MR
FolX 23 YAY Bgge] Faud
Fig §. The attraction force of the optimized model
having constant input current when X;+Xs = 125 mn

o1Z4 150 me2 2AYA L BPol vidie] RAY2 o
180 N BE golA 13 o7} oloighg o 4 sigich

B ALY A%t 7]y A4 ool
B dPodd At 217] §71 NEE ol B PAsiy

AN spye Aabel RYLLES o8 Y A2E v
2% 33 29 69 AAg darh

DEFFERENCE OF 2 ANALYSIS RESULTS 1
30

d. e » ERROK
s - EEXE
P Sal1res s
g.—.zo """"" LM e e s)
.a . /_',» ,/*"" 15 AL 2110 .
3 A e
bod z Vel P 25 A} 31.70 2
4} 20,42 %
Bl . . . AT Jod Do
‘/ CEER X
LT
s - .. // ........... [ P

0

6 S8 10 15 20 25 30 35 40 45 50
CURRENT(A)

[--—m. TECHNC —+ - FEM J

a. X1+Xs = 150 mm

3y 6. Mzt Jpgoll oy HAiE e}
ResLYol AU ¥AHY M Ha}
Fig 6. The attractionforce of the optimized model
by non-linear programming and by FEM

-112-



91 thalA V1 &8 A S E S =FE 19917, 18(

) ~20(%)

DEFFERENCE OF 2 ANALYSIS RESULTS 2

e
|
254 . .-
E ] H
- - i
5 1\20‘ . . v» «‘—‘ . -'* »,/-t’
o f
g 154 o - - e ;
ot Eali 4 ;
S04 AT :
. ')v'
54 -2 Lo
g !
o , . ]
[ 5 10 15 20 25 30 35 40 45 50
CURRENT(A)
“m- OPT TEGHNIC —+ - FEK !

b, Xi+X¢ = 125 o
a3 6, A sl g ¥ Ass
sgasye] o B &y Azt
Fig 6. The attractionforce of the optimiied model
by non-linear' programming and by FEM

€ 4T FAUE # u HYH Y B ddey o
30 %8 22HE SR oled] ojH el exbe Fh A A
%& A¥Le=ER Bu shdsn, =8 9 A(fringing
flu)& 28] Relalr] wfo] Yads 2es Azy
oh 2#Y O 2 wlgel AL 4] wiBel Y &
& Uthd AlEgel 371 ALz o

C 2% EEE 3l #3 4AY BEWoide A4 Ux

thEE 4% 4¥ AR Told 4% dAY 2de &
gesdos sjugt 2d X 9 7 4Y Afo] ulel
H3 dAY 2dolde] Ay Aol ;o] G wE, Y
AMe Ak ge, 2R FRAM A4 YEE IYew
yehd Zlojct,

a) UY AR
1=10 A o o
Y 4AY =24

b) 4Y AR
1=20A4 4
3 4A8 g

.
I=30A4d
3 A" =Y

1I=40A 4 d
L33 4AY By

2" 7. AY dAY RgY A £xe
Fig 7. Distribution of magnetic flux
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