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Unascertained Factor Method of Dynamic Characteristic
Analysis for Antenna Structures
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Abstract: The dynamic characteristic analysis model of antenna structures was built, in which the
structural physical parameters and geometrical dimensions were all considered as unascertained vari-
ables. And a structure dynamic characteristic analysis method based on the unascertained factor method
was given. By the mathematics expression of unascertained factor and the principles of unascertained
rational number arithmetic, the computational expression of structural characteristic was developed. At
last, an example was given, in which the possible values and reliabilities of the unascertained structure
characteristics were obtained. The rationality and validity of the presented method are demonstrated.
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Tab.1 The values and confidence degrees of the

unascertained variables and factors of the

ninth kind truss elements

KASE E/Pa 2.08x101 2.10x101 2.13x101  HE
*HMETF E 0.9927 1.0022 1.0166 HE

WK pp(2) 0.35 0.4 0.1 0
ABAE I/m 1.573 1.605 1.653  HE
KRHEF T 0.9790 0.9990 1.0288 RE
R o(2) 0.25 0.5 0.2 0

KUHE p/(kg'm™3) 7.78x10° 7.80x10° 7.88x10° HE
RRARF o 0.9960 0.9986 1.0088 HE
FEE o7 (2) 0.3 0.4 0.2 0
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Tab.2 Part results of the first three natural frequencies
and the corresponding confidence degrees of the

antenna structure

—Br 14 =%

wi/Hze  @(w1) wi/Hz @lwr) wi/Hz  p(ws)

21.190 0.0028 23.475 0.0028 40.166 0.0028
22.047  0.028  24.659  0.032  41.899  0.021
22.259  0.032 24.723  0.024  42.193  0.032
22.706  0.035 25.139 0.02 42.301 0.024
22.730 0.04225 25.181 0.04225 43.085 0.04225
22.925 0.04 25.406 0.0175 43.917  0.035
23.168  0.035  25.462 0.03 44.029 0.02625
23.451 0.03 25.667 0.035 44.972 0.01
24.270 0.001875 26.887 0.001875 46.005 0.001875
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Fig.2 The values and confidence degrees of the first
natural frequency of the antenna structure
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Fig.3 The values and confidence degrees of the second

natural frequency of the antenna structure
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Fig.5 The values and cumulate confidence degrees of the

second natural frequency of the antenna structure
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