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Figure 2.1: Plant with uncertainty
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Figure 3.2: Coordinates of stator and attractive forces by electromagnets
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Figure 3.5: Block diagram of magnetic bearing
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Table 4.1: Physical parameters

Parameter Value
Mass of the Rotor: m 13.9 kg
Moment of Inertia about: X 0.01348 kg-m?
Moment of Inertia about: Y 0.2326 kg-m?
Distance between Center of Mass and Left Electromagnet: [; 0.13 m
Distance between Center of Mass and Right Electromagnet: [, 0.13 m
Distance between Center of Mass and Motor: [, 0m
Steady Attractive Force: F 90.9 N
Steady Attractive Force: Fig314.42,r3.r4 22.0 N
Steady Current: [}y ,q 0.63 A
Steady Current: [j23 14,2304 0.31 A
Steady Gap: W 550 pm
Resistance: R 10.7
Inductance: L 0.285 H
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Figure 4.1: Singular value plot of nominal plant G
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Kiy, = Ko+ ki, (4.24)
K, = Kio+ki,oi, (4.25)
Ky = Kgyo+ kg g, (4.26)
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Table 5.1: Poles of interconnection matrix N in terms of K;

Real part | Imaginary part H Real part | Imaginary part
-1.5615e+04 |  0.0000e+00 -4.9421e+01 0.0000e+-00
-1.2797e+04 |  0.0000e+00 -4.9421e+01 0.0000e+00
-9.4248e+-03 |  0.0000e+00 -4.9421e+01 0.0000e+00
-9.4248e+-03 |  0.0000e+00 -4.9421e+01 0.0000e+00
-9.4248e+4-03 |  0.0000e+00 -4.7585e+01 0.0000e+-00
-9.4248e+4-03 |  0.0000e+00 -4.7585e+01 0.0000e+-00
-5.6126e+4-03 |  0.0000e+00 -4.7585e+01 0.0000e+-00
-5.1265e4-03 |  0.0000e+00 -4.7585e+01 0.0000e+-00
-3.1416e+-03 |  0.0000e+00 -4.2419e+01 0.0000e+00
-3.1416e+4-03 |  0.0000e+00 -4.2384e+01 0.0000e+00
-3.1415e+03 |  0.0000e+00 -3.8559¢e+01 0.0000e+00
-3.1415e4-03 |  0.0000e+00 -3.8546e+01 0.0000e+-00
-2.4425e+02 0.0000e+00 -3.7544e+01 0.0000e+-00
-2.4305e+-02 0.0000e+00 -3.7544e+01 0.0000e+-00
-1.5248e+-02 0.0000e+-00 -3.7544e+01 0.0000e+00
-1.5173e+02 0.0000e+-00 -3.7544e+01 0.0000e+00
-1.1660e+-02 0.0000e+-00 -6.2832e-02 0.0000e+-00
-1.1655e+-02 0.0000e+-00 -6.2832e-02 0.0000e+-00
-1.1476e+-02 0.0000e+-00 -6.2832e-02 0.0000e+-00
-1.1475e+4-02 0.0000e+-00 -6.2832e-02 0.0000e+-00




Table 5.2: Poles of interconnection matrix N in terms of Ky

J. 1. e A () SN A S S G R N S .

Real part | Imaginary part H Real part | Imaginary part
-6.2832e-02 0.0000e+-00 -1.5173e+02 |  0.0000e+00
-6.2832e-02 0.0000e+-00 -1.5248e+02 |  0.0000e+00
-6.2832e-02 0.0000e4-00 -2.2253e+02 | 0.0000e+00
-6.2832e-02 0.0000e4-00 -2.2263e+02 | 0.0000e+00

-1.8532e+-01 | 0.0000e+00 -2.3753e+02 |  0.0000e+00
-1.8535e+4-01 |  0.0000e+00 -2.4304e+02 | 0.0000e+00
-1.9442e+4-01 | 0.0000e+00 -2.4372e+02 | 0.0000e+00
-1.9506e+4-01 |  0.0000e+00 -2.4424e+02 | 0.0000e+00
-3.7544e+01 | 0.0000e+00 -7.4710e+02 | -9.1228e-06
-3.7544e+01 | 0.0000e+00 -7.4710e+-02 9.1228e-06

-3.7544e+01 | 0.0000e+00 -7.4710e+-02 4.2321e-06

-3.7544e+01 | 0.0000e+00 -7.4710e+02 | -4.2321e-06
-4.7585e+4-01 | 0.0000e+00 -3.1574e4+03 |  0.0000e+00
-4.7585e+4-01 | 0.0000e+00 -3.1585e+4-03 |  0.0000e+00
-4.7585e+4-01 | 0.0000e+00 -3.2316e4-03 |  0.0000e+00
-4.7585e+01 | 0.0000e+00 -3.3353e+03 |  3.2418e+02
-4.9421e+01 | 0.0000e+00 -3.3353e+03 | -3.2418e+02
-4.9421e+01 | 0.0000e+00 -3.6823e+03 |  0.0000e+00
-4.9421e4-01 | 0.0000e+00 -3.7606e4-03 |  0.0000e+00
-4.9421e4-01 | 0.0000e+00 -3.7619e4-03 |  0.0000e+00
-6.8665e+4-01 | 0.0000e+00 -9.1545e4-03 | 0.0000e+00
-6.8665e+01 | 0.0000e+00 -9.4173e+03 | 0.0000e+00
-6.8665e+-01 -5.5212e-05 -9.4272e4+-03 | 0.0000e+00
-6.8665e+-01 5.5212e-05 -9.4411e4+03 |  0.0000e+00
-1.2746e+4-02 | 0.0000e+00 -9.6617e+03 |  0.0000e+00
-1.2820e+4-02 |  0.0000e+00 -1.0354e+04 |  0.0000e+00
-1.3655e4-02 | 0.0000e+00 -5.1244e+04 |  0.0000e+00
-1.3663e+4-02 |  0.0000e+00 -1.6581e+4-05 |  0.0000e+00

-
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Table 5.3: Constant additive weight

Symbol ‘ Weight ‘
Kivy s Kivs Kisgs i 0 N/A
kg, kg, 1.01 x 10° N/m
Kgis: Kgrs 1.11 x 10* N/m
km 1.64 kg
K2 3.32 x 10% kg
Ky 3.03 x 10 rad/s
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Table 5.4: Modification of weight for uncertain factor
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Figure A.3: Control configuration for p-synthesis
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