0% oW KRN =ZE58BFEEFR Vol.22, No.2
2024 42 H Journal of Terahertz Science and Electronic Information Technology Feb., 2024

XEHE . 2095-4980(2024)02-0181-05

FREHEMEEINTZ RFEREETENK
Zmf, WikE, T W, 200, & #, &RZxH
(LI R B FHE ARV, L 201109)

B OE. BLAEMEBH T REAEINADBRRETARK, REERIRKELR, R4H
REXBEMBABERNN TN 2R ERRELY, BEREAETREARETH, EXFERREE. X
XFREREARSOREERERZNN, ET 20 L 0 HERTAZLANALR, AR A EHL
BRELSFTHRARE, KAFRAZEANXR, FETRRFEEZ0NM T E LB mERZMHENE
BHHTRIE, RERXRALFNRRZAANRREEAZRATHERRZE B R E, FEEE
SIS B EE ST AT, BIET RELQTWERME.

KW R K% MR E; EROREE; HHNK

FESES: TNS28.4 XEFRERD: A doi: 10.11805/TKYDA2022026

Tolerance testing of multi-reflector antennas for
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Abstract: The geostationary orbit microwave radiometer antenna is composed of three large diameter
reflectors. The orbit heat flow is complex. The reflector and its supporting structure will undergo large—
scale deformation due to severe temperature changes. This leads to a decrease in the efficiency of the
main beam and a deviation of the beam pointing. The single—freedom tolerance analysis of the antenna
reflector is carried out. Based on the fully automatic multi—-freedom tolerance analysis system, the
relationship between antenna mechanical error and electrical performance is obtained. And the
correctness of the tolerance value of each freedom is verified based on the Monte Carlo tolerance analysis
method. Finally, the near-field test system is employed to test the main beam efficiency and beam
pointing under the antenna tolerance state. Comparing and analyzing the measured tolerance value with
the semi—physical simulation value and design value verifies the correctness of the tolerance analysis.
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Fig.2 Distribution of antenna electrical performance based on Monte Carlo tolerance analysis
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Fig.4 Comparison of test patterns with and without error(blue shows no error, red shows error)
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Tablel Tolerance test values of the main reflective surface around the Y-axis

tolerance state beam direction change/(°) main beam efficiency drop/%
0.27° around the Y-axis 0.17 0.54
0.5° around the Y-axis 0.32 1.19
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Table2 The test values of the X—axis translation and the rotation angle around the

Y-axis of the main reflecting surface

tolerance state beam direction change/(°)  main beam efficiency drop/% e

X-axis translation 8 mm 0.15 0.66 . . . .
X-axis translation 8 mm-0.27° Fig.5 Mechanical test diagram of the translation error for
around the Y-axis 028 1.02 the main reflector of the antenna along the X-axis
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Fig.6 Comparison of test patterns with and without error(blue shows no error, red shows error)
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Table3 Comparison and analysis of the tolerance test and simulation data for the main reflector around the Y-axis

state main beam efficiency drop/% beam direction change/(°)
design semi—physical simulation measurement design semi—physical simulation measurement
0.27° around the Y-axis 0.54 0.55 0.54 0.15 0.19 0.17
0.5° around the Y-axis 1.09 1.26 1.19 0.31 0.38 0.32
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Table4 Comparison and analysis of X—axis translation and Y-axis angle tolerance test and simulation data for the main reflecting surface

state main beam efficiency drop/% beam direction change/(°)
design  semi-physical simulation ~measurement design semi-physical simulation measurement
X axis translation 8 mm 0.51 0.49 0.66 0.08 0.23 0.15
X axis translation 8 mm+0.27° around the Y-axis 0.76 0.88 1.02 0.15 0.34 0.28
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