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Fig.1 Sketch of subreflector coordinate system
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Fig.2 Schematic diagram of ANSYS structural Fig.3 Schematic diagram of strain sensor
model distribution on supporting legs
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Fig.4 Schematic diagram of strain sensor Fig.5 Distribution of target points on subreflector

distribution on subreflector
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Table 1 The node displacement at connection points between antenna supporting

legs and subreflector calculated by two methods

Displacement Displacement )
Node number  Direction  calculated by modal calculated by finite The relative
method/mm element method/mm ervor/%
x —0.31 —0.35 —8.6
6644 Yy —33.79 —36.65 —7.8
z —118.02 —108.06 9.2
x 3.59 3.96 -9.3
6674 J 33.75 36.65 -7.9
z —118.02 —108.21 9.1
T 3.99 4.16 —-13.7
6704 J —0.04 —0.03 1.4
z —120.01 —108.06 11
T 1.57 1.74 -9.8
6734 J 0.04 0.03 1.4
z —116.08 —108.21 7.3

®2 MMGENERIE- M5 EBRT AR

Table 2 The displacement of target node in z axis of subreflector calculated

by two methods

Displacement Displacement

Node number calculated by modal  calculated by finite =~ The relative error/%

method/mm element method/mm
6811 —5.69 —5.45 4.9
6827 —11.66 —10.48 11.2
6993 —37.08 —35.66 4.0
7098 —58.59 —56.36 4.0
7263 —48.80 —46.75 4.4
7368 —58.97 —56.40 4.6
7444 —34.66 —32.30 7.3
7714 6.18 5.42 14.1
7729 5.50 5.26 4.7
7895 33.41 32.26 3.6
8002 59.59 56.36 5.7
8076 48.21 46.06 4.7
8258 45.83 43.28 5.9
8364 47.70 45.33 5.2
8438 26.11 24.52 6.5
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Table 3 The displacement of target nodes in the z, y axes of the subreflector

Node number z displacement/mm y displacement/mm

6811 0.24 —118.54
6827 0.26 —115.31
6993 0.21 —118.58
7098 0.18 —115.44
7263 0.15 —118.72
7368 0.12 —115.44
7444 0.07 —118.56
7714 0.24 —118.54
7729 0.21 —115.32
7895 0.23 —118.56
8002 0.17 —115.44
8076 0.15 —118.71
8258 0.14 —118.66
8364 0.06 —115.36
8438 0.03 —118.54
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Table 4 The translational parameters of the subreflector

z displacement/mm y displacement/mm z displacement/mm

1.38 13.58 —-127.5
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Table 5 The rotation parameters of the subreflector

¢ (Around the z axis)/rad ¢ (Around the z axis)/rad

—0.0093 —0.0093
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Rapid Reconfiguration Method for Deformed
Subreflector Position Attitude and Shape Based on
Strain

XU Qian'?  WANG Cong-si'®  YI Le-tian'?
(1 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgqi 830011)
(2 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Urumgqi 830011)
(8 Key Laboratory of Electronic Equipment Structure Design, Xidian University, Ministry of
Education, Xi’an 710071)

AsstracT With the increase of aperture and observation frequency of dual-reflector
antenna, the requirement for subreflector position precision is becoming higher and
higher. When antenna is influenced by its own weight, wind, and temperature, etc., in
order to better meet the requirements of high pointing accuracy and high electrical per-
formance, based on the strain sensor and principle of modal superposition, the position,
attitude, and morphology of subreflector is rapidly reconstruct using the strain values
of deformed supporting legs and deformed subreflector surface, which is convenient for
the real-time correction of the subreflector by adjustment mechanism, and to achieve
a more accurate position matching of the main and subreflector surfaces, so the beam
pointing errors and gain losses due to deformation of the antenna structure are reduced.

Key words dual-reflector antenna, subreflector, strain, modal superposition, deforma-
tion
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