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Abstract; Numerical simulation is carried out for the modes and dynamic responses of CE-1 direc-
tional antenna with finite element analysis (FEA) softwares MSC. NASTRAN. A spring element
is introduced to modeling the torsional stiffness of motors according to the characteristic of double
axis driving mechanism. Both of the modes and dynamic responses of key points in antenna are
calculated with the FEA software. It is found that the torsional stiffness of motors has close rela-
tion with the modes of antenna while in working status, and the critical value of torsional stiff-
ness of motor is acquired according to the system requirements. The computational results of the
modes and acceleration responses of key points of antenna are compared with the experimental re-
sults. The compared results show that the former is consistent with the latter. The finite element
model is correct and effective;the relation between torsional stiffness of motors and first mode of
antenna in working condition is analyzed,and the critical value of the axial stiffness in accordance
with the antenna technical requirements is above 0. 035N/m. The research is valuable to relative
theory research and engineering calculation.
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Fig.1 Schematic diagram of directional antenna
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Fig. 2 Finnte element model
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Fig. 3 Finite element model of dircctional
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Table 1  Experimental data of sinusoidal vibration
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Table 2 Calculated results of acceleration for endpoint of feed source
X Km¥dE Y Ji i gl Z )i g

M REUR R | WAE/e | RRE/M: | WNE/E | RRA/M. | MEEUs
0. 02 >105 16. 32 >105 23.20 >105 89. 08
X 0.03 >105 16. 32 >105 18.51 >105 78. 09
0. 05 >105 16. 32 >105 14, 67 >105 69. 20
0.02 102 4,74 102 342.24 102 228. 54
Y 0.03 101 3.10 101 207,57 101 169. 51
0. 05 99 1.78 99 104. 60 99 119. 80
0.02 95 0. 42 95 75. 69 95 223.81
z 0.03 90 0.10 90 23.72 90 181. 30
0.05 89 0.24 98 42.97 98 145. 03
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Table 3 Calculated results of first mode frequency of antenna in working condition for different cases
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Fig. 4 Relation between torsional stiffness of

motors and first mode frequency of antenna
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