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Effects on Performance of Deployable Solid Antenna for Panel Misalignment
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Abstract

In the deployable solid surface antennas, the effects on the performances of antenna due to the structural errors that occur during
the deployment are analyzed. The deployable solid surface antennas employed in a satellite are launched in folded configuration and
those are deployed in the space environment, and the effects on the antenna performance are calculated depending on the type of surface
errors. When the deviation error occurs in one panel, the degradation of performance appears in the side where the incomplete
deployment of panel occurs. By assuming that the panel error distribution is in cosine function, the effect of errors are calculated and
analyzed with regard to the types and the magnitude of the error. If the antena panel error is uniform, the gain is reduced and pattern
is symmetric. For the panel error of cosine 1 or 3 cycle, the main lobe tilts while the pattern is symmetric and the gain reduces for
2 or 4 cycle error.
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Fig. 1. Definition of panel error.
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Fig. 3. Radiation pattern depending on panel error(xz plane).
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Fig. 4. Radiation pattern depending on panel error(yz plane).
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Table 1. Gain, SLL, 3 dB beamwidth depending on panel
erTor.
Characteristics |~ Gain SLL |3 dB beamwidth
Error(mm) (dBi) (dB) (deg.)
0 48.31 31.90 0.72
5 48.21 30.86 0.74
10 48.05 28.74 0.76
15 48.01 28.93 0.76
20 48.07 27.88 0.76
25 48.08 26.86 0.76
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Fig. 5. Panel error of cosine form.
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Fig. 6. Radiation pattern for cosine 0 cycle error.
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Table 2. Antenna gain changes for cosine errors(dBi).

Max. error
(mm) 2 4 6 8 10
Cycle
0 cycle 48.08 | 4748 | 4643 | 4485 | 4258
1 cycle 4822 | 48.07 | 47.80 | 4742 | 46.92
2 cycle 48.16 | 47.80 | 47.22 | 4642 | 4545
3 cycle 48.16 | 47.80 | 47.22 | 4642 | 4545
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Table 3. 3 dB beamwidth changes for cosine errors(deg.)

Max. error
(mm) 2 4 6 8 10
Cycle
0 cycle 0.74 0.76 0.78 0.84 1.18
1 cycle 0.73 0.74 0.74 0.75 0.76
2 cycle 0.74 0.78 0.86 1.02 14
3 cycle 0.73 0.75 0.78 0.81 0.87
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Table 4. SLL changes for cosine errors(dB).

Max. error
(mm) 2 4 6 8 10
Cycle
0 cycle 3258 | 3293 | 3338 | 31.75 | 31.00
1 cycle 28.04 | 29.04 | 28.56 | 35.11 | 34.16
2 cycle 3201 | 30.62 | 3374 | 33.02 | 33.81
3 cycle 2331 | 17.79 | 1406 | 11.17 | 8.82
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