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Table.1.1

Power supply method®
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gi Reziorciztce' crear [P
Magnetic field Magnetic field
Greater power O O ® A
Efficiency O(~90%) A (~60%) O(~90%) X

Transmission distance

* (~Several centimeters)

O (~Several meters)

x (~Several centimeters)

O (~Several meters)
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Rotating electromagnet

Floating body

coil

Horizontal electromagnet

Vertical electromagnet

Permanent magnet

Magnetic field

—

Power receiving circuit

Power transmission circuit

Fig.2.1 Existing control model

Floating body

Horizontal and rotating

electromagnet

Vertical electromagnet

Permanent magnet

Magnetic field

Power receiving circuit

Power transmission circuit

Fig.2.2 New mechanism control model
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Fig.3.1 Existing magnetic levitation system
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Electromagnet for rotation control

Acrylic board

Vertical coil

Diagonal view

Fig.3.4 Wireless power supply
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Fig.3.9 Drawing of Iron core.2
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Fig.3.10 analysis model.
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Fig.3.11 analysis result.
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Fig.3.13 Magnetic levitation circuit

Table.3.1 Measured value

Coil inductance [uH] Capacitor capacity [pF]

Transmission side 195.76 1.29
Receiving side 219.98 115

Table.3.2 Receiving side current [A]

|nmji5tance Omm] 1[mm] 2[mm] 3[mm] 4[mm] S[mm] 6[mm] 7[mm]

25[V] 0875 0891 0917 0950 0986  1.020 1.055 1.080
35[V] 1.234 1257 1293 1338 1389 1436 1485 1521
40[V] 1.404 1436 1478 1528 1588 1.647 1.702 1.742
42[V] 1.465 1502 1.545 - - - - -
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BT OV EATEOWEICHER LT\ Dt o 23147, $RE ST MO B EORIEIC
I%, OMRON#LDZX-LDALL-N A~ — b %40, BZX-LTO30 @it P~y Ra4-ofH
L, ZNEOEANOIF LB EZFAI - TV D, RO A2 R3IITRT.

Fig.3.14 Transmission sensor

Table.3.3 Sensor and amplifier specifications

HE o=y b TryTa=y M
ZX-LT030 ZX-LT-010 ZX-LDA11-N
R DC12~24 + 10%
M3 E) 34WLLF
(TR ERE 24V IF, {HEH 140mA LLT)
T PR 0~500mm -
ikt HH g 30mm 10mm -
SN s L ZLEN ¢ =0.3mm ¢ =0.1mm
FEWE | FEE )
He 9 450g 7 220¢ %9 350g
T3 ERE 12pm 4pm
] 7E 5 55 150ps
A E AHE - Bl EL 1/2/4/8/16/32/64/128/256/512/1024/2048/4096 [A]
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B L T2 SR L — —t o %[X3.15, [M3.16107d . SR L —F —+ 4 iF, OMRON
FEDOIEZX-LDA0 L —H—Zfrk ¥ %12, KEYENCE #D+t 4~ KLB-040% 1->ff ff L T\
5. HEROFM AR AT

Fig.3.15 Reflective sensor (OMRON)

Fig.3.16 Reflective sensor (KEYENCE)

Table.3.4  Sensor specification

g OMRON #t KEYENCE ft
ZX-LDA40 LB-040

i HH EEREE 40mm 40mm

i HH R =+ 10mm -+ Smm

Sy fiREE 2um 2pm
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Fig.3.18  Electromagnet for vertical and horizontal control

Lorentz force
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Magnetic field i

Fig.3.19  Control method for XYZ axis
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Fig.3.20  Electromagnet for rotation control
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Fig.3.21  Control method for rotation direction

34 UYDAIERE

BT R OVE EALEOFAI Y 1TE WA o2 AN TS 2T RO E(RIZ K> TE A
weAED . EREEE LTI, K32 DX 5% EEBR ETFICE T2 2812k -TC, B d0%Hr
BOBLERIET S, KEHAAE IR o2 ERATS. ZovrbEAVnSZET, K
32D L VIt EE Eas VORI T 5.
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Fig.3.22 Summary of the vertical sensor
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Before floating -3 . After floating

Fig.3.23 Summary of the horizontal sensor
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A/D MATLAB/
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2 electromagnet for horizontal control |«

Fig.3.24 Control system for vertical and horizontal
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, Power
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Fig.3.25 Control system for rotation

3.6 REREEDHERK

261 BERER W7—727H)

23T —7 7 (Motor Controller(ADS50/10 + ADS50/5)) 7 [ELjE B (2 I ZAND#ED AD-8722D % fif i 9
5. TOHFEEZXI261Z7RT.

-

Fig.3.26 DC Power Source
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Fig.3.27 Power Amplifier 1
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Fig.3.28 Power Amplifier 2
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Fig.3.30 Controller (Mis)
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Wireless power supply — Horizontal coil

Vertical coil

Top view

Diagonal view

Fig.4.2 New levitation coil
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Fig.5.6 Sensor location
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