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Development of non-contact suspension system using rotation mechanism of multiple permanent magnet
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Fig.1 Principle of suspension system
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Table 1 Specification of component parts

Permanent magnet | Levitating body
Material Neodymium magnet SS400
Dimensions (mm) 5X5 x40 025
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Fig.3 Magnetic flux lines in same poles

Table 2 Magnetic force in the vertical direction

Angle of the Magnetic force (N)
magnets (deg) | Opposite poles Same poles
35 0.492 0.695
45 1.12 0.940
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Fig4 Experimental results of levitation force
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d fv T, : Torque due to the reaction of levitation force

Ty, @ Torque due to magnetic force between magnets

z K, : Torque constant

Ju : Moment of inertia inside the motor

Jp @ Moment of inertia of permanent magnet
DF Dy : Viscosity coefficient inside the motor
mg Dg : Viscosity coefficient such as air resistance

Fig. 7 Model of the suspension system

BrEkds KX O M DK ARG A OER HFFERIT,
mZ+ Dpz = f, —mg 4.1

Uy +Jp)6+Dyb =Ki+1,+1, (4.2)

LEREND. K@.DOf, K@A2)D1, T IR TH LD
MIPAL 21T 7.

BHLEJIfE, 0 (rad)&d (m)D 2 B80T IMAG IZ X B8
fErts, EhHEEVEIFRES (K8, KR Eolm, F
WINITE (do, 0p) CHAIBAL AT o 72, MIBIL LI LS, 2K
@RI BEIORERICL D Vo T,0E, f, &[RRI
0 (rad)&d (m)D 2 23T RV Y TR, AL (do, 6,)
TR EIT > T2, BIBAL LIz b1, 2 @AY, K
DGR OBEINC L D SV 71,03, 0 (rad) D 1 42T IMAG
\ZX D bV R, LR O, CRIBAL & AT o 7o, MRNTHS
Bl 5 Uanldh#rE XK 9 IR T. L hrvo o, 2
@TRT. TIZT, ko kg kpg, g kp IZEETH 5.

fo = koo — kyz (4.3)
Ty = kg0 — ky,z (4.4)
Th = th (45)

Magnetic force (N)
- b

o

. "

290 == s det)
(. . = 3 e OSE
iy 300 25 > A0

Fig.8 Analysis result of levitation force
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Fig.10 The Schematic of rotation system
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Fig.11 Overview of the prototype
6. FLE3XEER

% EEBROERZK 12 1RT. % RIRALE TR E )
DIRAIIREIN R E L Y, BRI R AREA ITHAE L.
UL, 7% BIRISBIE L TRARADREIN TR Y . 7% R
BIRABIFIZHNWTN D20, 7 A ORI TR LFEHD
AREMEIEHICH D EEZBNRD.

S
%)

..
S - = o
W W

Position of Iron ball (mm)

Angle of magnet (deg)
Ao L iAo~ 0w

.

W

L L o
wn

Tron ball |

Left magnet Right magnet

Fig.12 Results of levitation experiment
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