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This paper introduces a noncontact spinning system using permanent magnets and rotary motors, and ﬁG[Ej:T
examines the rotational torque characteristics of this proposed system by the torque-measurement BRER &
experiments. This spinning system realized the noncontact spin of the noncontact suspended object (here is 25 1(
an iron ball) by means of the remanent magnetization on the surface of the suspended object and the rotation BeR
disk-type permanent magnets. The rotation of the suspended object had been realized using one magnet, two (Voice '
magnets, and four magnets, respectively. The spinning experimental results indicated that the suspended EEn
object could be spun regardless of the number of driving magnets used; however, as more magnets were i
used, the suspended object was spun more smoothly, but the velocity limit decreased. In order to examine THY
the reasons of the spinning results, the measurement experiment of the rotational torque was carried out D ERE)
using strain gauges, and IEM analysis of the horizontal force was executed. In this paper, the spinning v k&
principle and the experimental prototype are introduced. The results of the measured rotational torque and YN
the calculated horizontal force are shown, and the rotation performance of the noncontact spinning %
mechanism is discussed. 7k A
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Fig. 1. Principle of spinning system
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Fig. 3. Photograph of spinning system
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Fig. 4 Configuration of one-forth spinning system

4. BlEE R LY DER

RIELEBZAVWT, HERBHERZITo2O. ERER
LY, AVWEEOENEL 25 L, SKEKOLEEEIRE
NEL 230, BAEENEL 23 Z LNHEETE . EH
ERERENVIE D N Lo R L EERAER L VR LZRIRE S %
NBD, HREROERMOKBERI[ LA ZHEBELL, b A
ERT—VERAVCEEREGEED M I BEDEBEE
BEiTol. ¥, (R0 rT7=Vy s 2ANVT,
RERLEERITEIMONEZFHE LK.

4-1 BEHMKAOML SKEROREOEERI ST
FIZH WD, B M7 2EBERET D Z LN TE R,
FD, EEAOHKKREOEERI AL | DDA
FLREL, BEMKA LT HKAKA L BRER L DR
OWBIHEREHERY, SKKOEEE ML ST EEL

— 347 —




i Rotation System of
O PD Controller Disk Magnet [
Speed =

referent Rotation speed of disk magnet I —[

* |3

Rotation System of ‘E gn

i L2 £

Disk Magnet II § o

i

15}

+ 14

D E

g

4 Rotation System of g

Disk Magnet 11T

4+ Rotation angle

Rotation System of
Disk Magnet VI

Rotation angle

Rotation speed of disk magnet VI —[

Fig. 5 Control diagram of spinning system

Permanent

/ magnet

Re manent magnetization

magnst

Strain gauge
for torque

Fig. 6 Modelling remanent magnetization
and measurement device

Iron Ball

Permanent
Magnet

0=0, ¢=0

Fig. 7 Sketch of rotational toruge measurement
using only magnet [

7o, FREMRKAOMB{LERIEEZEELZR 6 IZRT.
BIEEEBICIZ, BERAT—Y LTINS TE2REL,
TNHIRAL TOREIZR LY FAO VT ZRIET D07
HT—Tkh 2 OMEMBIZERY T TS, £z, EHIIZ
FERRAOBREMIAEIRET DO KABKA Z I
FTWE., BEMRALTIRABAE, ERE2 5 mm,
EEN 1ISmm OABEOXRA LA TH Y, ZOH# G M
WWEBENTWS., LT, SREKOREITSHE, FREIN
MERBEIICEHEBLTCNS., EHF—TIZiF 2 & 0°
90° MRS —VEBWE. EBHERN 350QT, F—
T ERED Pl Seat s

42 BlER h Vo OERE EBEERTIE, MRHEA%E 30°
FToEzSE, FOAEZLIZ, BEEEZ 5° T oEE
SEHETHEZITY, FRLELEZTIZ VI E2KRDE,. M
WA OFROALEIFEKERDO F L5 60 mm ICEE Liz. [
WHEAROEKE 1| DDFE, 2 2OBE, 4 DDHFAD 3

@ - Rotation Angle of disk magnets (degreei
——-0 e 30 a 60 B 90 4120 —a— 150
e 180 —a—210 .. 240 4270 -=-300 e 330

0.012
0.009 F
0.006
% 0.003
2 0.000
s
& -0.003
0.006 F
0.009
0.012 ] : 5
& Rotation Angle of won ball (degeei
Fig. 8 Measured torque results using magnet L.
¢ - Rotation Angle of dik magnets (degree)
——0 —a— 30 a 60 a. 90 ——120 ——150
—+—180 —a—210 -—=—240 vt 270 —m—300 o330
0.012
0.000
0.006 ahg‘ nun,,“n.u i

Ungases aa8e 5‘5 “s =T inno,
agsertotagss “"’” ':f",, .f *3"--;(- HaenenydO 0
: 0.003 :f‘/x‘ P e Wﬁ - J"‘ .* “‘Wz.m,‘ "}ﬁg

Tm que(Nm ]

0 000 “’W"*‘" 'h‘“‘*
P
B ‘E‘,{ \! 00, 0090 0 120‘2‘&(“ \lféiz B"* “iderstten,rioe raaet) ::‘K :/i‘\(l
25 ", tl“ ‘ogu’ o EE ‘ﬁ‘ﬁun.gﬂ%

2 o 2 Ly ‘! g2
0006 F “,2-:.1‘ ';;. -3.3 Raén U
<0.1109
0L

8 © Rotation Angle of ron ball (degree)

Fig. 9 Measured torque results using magnet I and III.
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Fig. 10 Measured torque results using the all four magnet.
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