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Abstract

The accuracy of a parabolic antenna decreases after deformation, which affects not only antenna gain,
but also antenna pointing accuracy and tracking accuracy. In order to solve the influence of reduced
surface accuracy on the antenna working index in the actual use of the antenna surface, it is essen-
tial to first analyze the reasons for the deformation of the antenna surface and the impact on the
indicators, so as to formulate solutions and schemes to compensate for the influence of antenna
surface deformation on the antenna index. This paper focuses on the reasons for the antenna sur-
face deformation, the influence of the index situation, and the solution measures are discussed, in
order to carry out future research and development of parabolic antenna design and engineering
practice, which has a certain guiding significance.
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Figure 1. The working principle of a toroidal reflector antenna
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Figure 2. 18.95 GHz/28.75 GHz radiation pattern simulation results
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Figure 3. Photograph of the antenna during field measurements
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Figure 4. Antenna pattern anomaly test report
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Figure 5. Schematic diagram of the antenna main reflector
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Figure 6. Schematic diagram of marker points and reference scale image acquisition on antenna surface
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Figure 7. Flowchart for freeform surface profile analysis
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Figure 8. Photogrammetric measurement diagram of antenna main reflector surface accuracy
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Figure 9. Radiation pattern comparison at 17.7 GHz and 18.95 GHz
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Figure 10. Radiation pattern comparison at 20.2 GHz and 27.5 GHz
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Figure 11. Radiation pattern comparison at 28.75 GHz and 30 GHz
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Table 1. Simulation data analysis table of antenna at typical frequency points
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18.95 M 4 mm 53.18 0.360
B 4 mm 53.16 0.361
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27.5 M 4 mm 55.54 0.274
T 4 mm 53.75 0.337
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FRET 60.14 0.162
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Figure 12. Physical diagram of specialized feeler gauge for testing
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Figure 13. Schematic diagram of dedicated test fixture for aligning and assembling antenna reflector
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Figure 14. Schematic diagram of test results for 3.5-meter Ka-band antenna reflector after alignment and assembly
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Figure 15. Lifting and installation schematic diagram for 3.5-meter Ka-band antenna
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Figure 16. Schematic diagram of mechanical simulation results for 3.5-meter Ka-band antenna hoisting
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Figure 17. 3D drawing of 3.5-meter Ka-band antenna backframe with two additional ring beams
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Figure 18. Physical photo of 3.5-meter Ka-band antenna backframe with two additional ring beams
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Figure 19. 3D model and physical photos of antenna reflector lifting fixture
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Figure 20. Antenna radiation pattern test results diagram
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Figure 21. Link test results diagram of antenna auto-tracking system
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