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Abstract: To enhance the observation quality, astronomical telescopes are typically installed at sites such as
plateaus and Antarctica, where the atmosphere is thin, and the seeing is favorable. Sites like those are mostly in low-
temperature environments. Furthermore, as observation requirements increase, the apertures of the astronomical
telescopes are becoming larger, significantly boosting the overall mass of the telescopes. Under the combined influence
of extreme low temperature and the huge weight, rolling bearings and hydrostatic bearings commonly used for the
telescope azimuth shaft support will encounter problems such as creeping, lubrication failure and hydraulic system
failure, which could lower the detection accuracy of the telescopes. In response to these issues, this paper proposes an
electromagnetic suspension unloading scheme for the azimuth shaft in the gravitational wave detection telescopes, and
mechanical performance tests were conducted. Firstly, based on the structural characteristics of the electromagnet, the
theoretical model of the electromagnetic force is established, which is verified by the simulated value obtained through
Maxwell3D. The maximum deviation between the calculated value and the simulated value is only 3.02% . Secondly,
an unloading electromagnet test system is designed, and the electromagnetic force is measured through it. The

maximum deviation of the measured electromagnetic force value compared with the calculated value and the simulated
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value is 7. 9% and 5% , respectively, which indicates that this test device works well and the data obtained is

accurate. It is demonstrated that the theoretical calculation model for electromagnetic force is accurate, and can be used

for the design of the electromagnetic suspension control systems.

Key words: gravitational wave detection telescope; unloading; electromagnetic suspension
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