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Control of a Magnetic Bearing System for a
Compound Turbomolecular Vacuum Pump
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Fig. 1 A compound turbomolecular pump system

Table 1 Design specifications of magnetic bearings
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Item Top Radial Down Radial Axial
Magnetic bearing
Load capacity 402N 275N 460 N
Air gap 0.25 mm 0.25 mm 0.25 mm
Position stiffness 3.5x10° N/m 2.4x10° N/m 2.6x10° N/m
Current stiffness 188 N/A 129 N/A 1,113 N/A
Bias current 0.5A 0.5A 05A
Sensor
Type Differential Differential Single
Sensitivity 17 V/mm 17 V/mm 7 V/mm
‘ — » Experimental data
34 Linear Fit of Data4_B 20
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a. radial sensors b. axial sensor
Fig. 2 Characteristics of inductive positioning sensors
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Fig. 3 Natural frequencies of the rotor-shaft
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Fig. 5 Rotational response of the radial magnetic bearings (0.2
V/div)
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Fig. 6 Frequency spectrum of the radial magnetic bearings
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