FZAYFES A A19A A75 (20023 79)
Journal of the Korean Society of Precision Engineering, Vol. 19, No. 7, July 2002.

1 X7 SEHofo o8t XA didd K04
HolE2| +#

2, 718", A Elcts(m™, Al2zd| ofF[2t™

H

Implementation of Permanent Magnetic Repulsion Type of Magnetic
Levitation Table Using One Degree-of-freedom Active Control

Young Geun Cho”, Kee-Bong Choi”, Tadahiko Shinshi™™ and Akira Shimokohbe ™"

ABSTRACT

This paper shows an experimental magnetic levitation table using one degree-of-freedom active control. The
magnetic levitation table using repulsions of permanent magnets was theoretically presented already. Thus the objective
of this paper is to prove stable levitation with only one degree-of-freedom active control experimentally. For the design
of the system, at first, permanent magnets are selected. Secondly, the spring constants of the virtual spring are obtained
by simulation. Thirdly, the moving magnets are arranged using a stable layout relation. Fourthly, a linear voice coil
motor is designed. Finally, the magnetic levitation system is manufactured. The phenomenon of stable levitation in the
manufactured table is proven by means of dynamic time and frequency responses. The differences between the
theoretical natural frequencies and experimental ones are analyzed. Also, stable range in the control direction is shown
experimentally.

Key Words : Permanent magnet (G-2}4), Repulsion (#+2r2]), Magnetic levitation (XF7]5-4}), Stable layout
relation (24 B} X £A)), Linear voice coil motor (A8 Bojx Zd FEI))
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Fig. 3 Stabilization range for layout of moving magnets

Table 1 Elements of stiffness matrix

Elements Values
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Table 2 Specification of linear voice coil motor

Ttems Values

Dimension of outer yoke 98 immix39 mmx236 mm

Depth of outer yoke 10 mm
Diameter of center yoke 32mm

Dimension of coil 58 mrnx 76 mmx 135 mm

Depth of coil 10 mm
Diameter of coil wire 0.6 mm
Number of turns of cotl 1800 turn

Resistance of coil 134 0
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Fig. 5 Relationship between force and current
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Table 3 Mass inertia moments of table moving part

Mass inertia moments Values
Jox 0.080 kg »f
Jev 0.140 kgt
Joz 0.207 kg nd®
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Table 4 Comparison of natural frequencies between

experiments and calculations

Axes Calculations (#z) Experiments (Hz)
Yy 2.81 2.88
Z 4.20 3.88
o 4.78 363
B 6.43 5.38
¥ Y 2.00
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Fig. 9 Time responses using X-axis sinusoidal command

A g ZRATFE 2 A A
AR THAFFE A 25 % LAE 2
o FH ot eAke] 42 FIEH (1)A
olg TR 3ol 9 srEAN B}
2HE o] $5HAY (D& =T 9 FAH
A7l HEQN Ao nyET



z9 - oY -

AN BoEE - AR

= e}7let

x-Z0) A% Qe Artetel Holg ERE
$EAL W AARA TF ASH xF PPl
TEUAE Fig 99 2ol FAFAT. A (1)-(4)°)
A, xEY $Fe r-Ee RY g2 A
Hol oA pE $EAT 4GS E A0 7]
dEgiod, 48 A B Aus delx 45
AAE BT x-5F £5 Jgo] IIUG of

A G402, 4 A9 B4 TEIS FTFAA
oA Basts AR Furt A2 FU5A

27) mEol RS 27947 AARe 944
% Wl 4A W4E Aoz nHRTh g
A% ol x-&9 FEYAE £ mm A FAH
o2 TF Hgort o] TFES oy A2
gol BebgalA = diel AT

4. 8

Magnetic levitation system
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