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Research on High-Precision Non-contact Maglev Device Design and
Its Output Characteristic Test
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ZHOU Liping', ZHAO Hongbo', ZHAO Yanbin'
(1.Shanghai Institute of Satellite Engineering, Shanghai 201109, China;
2.School of Mechanical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: In order to verify the rationality and feasibility of the ground test system and the ground verification
scheme of the “dual super” satellite platform, in view of its core component, i.e., the non-contact maglev device
including the uniform magnetic field, the excitation coil topology, and the high-precision programmable precise power
amplifier, a multi-parameter integrated optimization design and test method is proposed. By selecting suitable magnetic
steel materials and designing the size parameters of the magnetic steel structure, the magnetic field uniformity of the
non-contact maglev device is realized. By optimizing the excitation coil parameters, the fluctuation of the output force
can be reduced. By optimizing the drive circuit, the output current precision of the programmable precise power
amplifier can be improved. Finally, by testing the output characteristics of the non-contact maglev device, the
effectiveness of the design method is verified. The method decomposes the requirements of the “dual super” satellite
platform into the design indicators of the components of the non-contact maglev device, which simplifies the design
idea. The verification of the scheme provides technical support for the design of the next principle prototype and the
future engineering applications of the “dual super” satellite platform.
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Fig.1 Schematic diagram of the non-contact maglev device
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Fig.2 Local distribution of the magnetic field
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Fig.3 Topology diagram of the excitation coil
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Fig.5 General design of the high-precision programmable

precise power amplifier
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Fig.7 Physical picture of the magnetic measuring

equipment
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Tab.1 Record sheet of the magnetic field intensity test

75 A AR /mm 5% /mT
1 0,0,0 415
2 3,0,0 414 (675 5
3 —3,0,0 414 (625 5)
4 0,3,0 414 (A5 5
5 0,—3,0 414 (A5 5
6 0,0,1 416 (A5 5)
7 0,0,—1 416 (A5 5)
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Fig.8 Physical diagram of the test scheme for the non-

contact maglev device
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Tab.2 Record sheet of the relationships among the control

command, the output current, and the output force

75 54 HLE I/ mA B f/g
1 —22 400 200.576 20.32
2 —19 200 171.930 17.40
3 —16 000 143.280 14.48
4 —12 800 114.623 11.58
5 —9600 85.950 8.66
6 —6 400 57.300 5.77
7 —3 200 28.647 2.88
8 —275 2.453 0.24
9 —220 1.949 0.19
10 —165 1.447 0.14
11 —110 0.958 0.10
12 —55 0.475 0.05
13 0 0 0
14 55 —0.518 —0.05
15 110 —1.005 —0.10
16 165 —1.499 —0.15
17 220 —2.004 —0.20
18 275 —2.488 —0.24
19 3200 —28.688 —2.88
20 6 400 —57.357 —5.78
21 9 600 —86.033 —8.68
22 12 800 —114.703 —11.59
23 16 000 —143.400 —14.51
24 19 200 —172.093 —17.43
25 22 400 —200.785 —20.51
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