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Modeling on an Antenna Flexible Characteristics of a Prototype Gimbal with an
Antenna and Major Design Factors to determine a System Bandwidth
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Abstract

The model of azimuth driving servo system with a flexible antenna in a prototype gimbal has been derived
in this work. The validity of the model is verified by comparing the result of the model with that of
experiment. It is found that one should consider an antenna as a flexible body in case of modeling the
dynamics of the gimbal with an antenna. It is also known that the effect of reducing backlash magnitude for
extending the bandwidth in the system with a flexible antenna is smaller than the system with a stiff antenna.
It is thought that the model-based design optimization of the gimbal with an antenna will be possible by virtue
of the derived model, when a weight reduction and a bandwidth extension are required.
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Fig. 1 A prototype seeker gimbal including an antenna
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(b) The flexible behavior of antenna
Fig. 3 The schematic drawing and flexible behavior
of an antenna
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Table 1 Specifications for ADSS with a flexible antenna

Parameter Unit Value
N, - 5.94
k., (N-m/rad) 3.40E4
J (kg-m’) 2.34E-5
k., (N-m/rad) 22.8
J, (kg-m’) 8.30E-8
J, (kg-m*) 221E-7
N_,N, - 10.5
k, (N-m/rad) 7.74E4
J, (kg-m’) 2.75E-3
T,. (N-m) 7.0E-3
b (Degree) 0.066
L, (H) 8.50E-4
R 0 4.10
k, {V -s/rad) 3.44E-2
k, (N-mfA) 3.4%E-2
J, (kg-m’) 8.60E-6
T, . (N-m) 1.40E-2
k, - 4.11
k. (V-s/rad) 8.60E-2
723439
Gls) - 717105+ 723439
657E5 ~2.66E4
K ) [, 26684 152E3 }
[ 99RE5 - 3.3454}
K, -
~334E4 16783
m,, . (kg ) 5.61E-1
m,, (kg ) 5.45E-1
M ania (kg) 9.88E-2
Mounis | (%) 1.07E-1
. (m) 6.37E-2
Tea (m) 7.67E-2
v, {m) 7.27E-2
k., (N/m) 1.44E6
k, (N/m) 1.74E6
L. (m) 2.A6E-1
J.. (kg-m’) 3.51E-3
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