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Fig. 1.3 Resonance of electro circuit
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Fig. 1.4 The schematic view of bearing—less motor
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Fig. 2.1 The over view of bearing—less motor
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Table. 2.1 Specification of rotor

Material SS 400
Teeth number 32 X2
Winding number of coil 100
Mass 772 g
Outside diameter 142 mm
Inside diameter 100 mm
Suction force coefficient 2. 56 Nmm®/A2
Bias current 1.2 A
Air gap 1 mm
Taper angle of teeth edge 7.6 degree
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Fig. 2.4 Stator



Table. 2. 2 The specification of stator

Material SS 400
Teeth number 24 X2
Winding number of coil 100+100
Mass —
Outside diameter 220 mm
Inside diameter 100 mm

Suction force coefficient

2.56 Nmm’/A2

Air gap

1 mm

Taper angle of teeth edge

7.6 degree
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Table. 2. 3 Specification of laser sensor
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Fig. 2.10 Laser sensor
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Fig.2.23 The result of lezer sensors
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Fig.2.24 The result of lezer sensors considering inclination
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Fig.5.10 Levitation force
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Fig.5.11 simulation result of 3-phrase control
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Fig.5.12 simulation result of stable point
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Fig.5.15 Z-axis force
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Fig.5.16 3-phrase control (limit=0.8)
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Fig.5.17 3-phrase control (limit=£0.6)
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Table. 5.4 Gain of 3-phrase control

Range Gain Range Gain

1 0.6 0.7 ~ 0.72 0.75

0.98 ~ 1 0.61 0.68 ~ 0.7 0.76
0.96 ~ 0.98 0.62 0.66 ~ 0.68 0.77
094 ~ 0.96 0.63 0.64 ~ 0.66 0.78
092 ~ 094 0.64 0.62 ~ 0.64 0.79
09 ~ 0.92 0.65 06 ~ 0.62 0.8
088 ~ 0.9 0.66 058 ~ 0.6 0.82
0.86 ~ 0.88 0.67 0.56 ~ 0.58 0.84
0.84 ~ 0.86 0.68 0.54 ~ 0.56 0.86
082 ~ 0.84 0.69 052 ~ 0.54 0.88
0.8 ~ 0.82 0.7 05 ~ 0.52 0.9
078 ~ 0.8 0.71 048 ~ 05 0.92
0.76 ~ 0.78 0.72 0.46 ~ 0.48 0.94
0.74 ~ 0.76 0.73 0.44 ~ 0.46 0.96
0.72 ~ 0.74 0.74 042 ~ 0.44 0.98

ZORIZHE, sin WEBRLAIZEFTE TN ZEICE-T, HLOWEEIRERZER L. KIS, .24 %
[EHAEERE & L C AN LIZBRIS, FERRICH NSNS EREERTRL TS, GSMTRLTNDDNR, Gk
WL CWE AR T 503, BHESERO E— 27 ORIZARIN S5 Z ERand. HiLER LGS
MTIRHIORMENESLSTHIENTE, TNENOWEHEOSESH ERD, SLFVIZTHOWTIEEER L FREET
L7, AT ORMAR T LI ENTE, FREHEFZ25EHFELOICERR MV ZREIEDL D
EMTELOTIE RN EEZ BT,

Current[A]

Time[S]

Fig.5.18 implovement of 3—-phrase current
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Fig.6.1 The result of levitation experiment (new roter)
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Fig. 6.2 The result of implovement levitation experiment (new roter)
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Fig. 6.3 usefulness of inclination control
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Table. 6.1 relationshiop of bias current and levitation position

AT A #bms [ E -
1.0 0. 96 1.56
1.1 0. 94 1. 84
1.2 0. 85 2.04
1.3 0. 74 2.22
1.4 0. 63 2.69
1.5 0.31 3.00
1.6 0.58 3.04
1.7 0.75 3.37
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45



6.2 MEEIREBHER

6.1 FETRLIZEIIZ, XA T AEF%E 1.65A, FHZHERE 1. 20 ITERE L 2Hz OB cEREZ T LT-
RED EERAE R A 7R

S

Fig. 6.4 The result of rotation control
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Fig. 6.5 The result of rotation control
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Fig. 6.6 The result of rotation control

Table. 6. 2 The result of rotation speed

experiment[s]

calculation[s]

5Hz 3.20 1.60
6Hz 2.65 1.33
THz 2.29 1.14
8Hz 2.00 1.00
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