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ABSTRACT

A stepping motor is widely used to operate the elevation and azimuth stage of the X-band anten-
na with 2-axis gimbal system for effective image data transmission from a satellite to a ground
station. However, such stepping motor also generates an undesirable micro-vibration which is one of
the main disturbance sources affecting image quality of the high-resolution observation satellite. In
order to improve the image quality, the micro-vibration isolation of the X-band antenna system is
essential. In this study, the low rotational stiffness isolator has been proposed to reduce the micro-vi-
bration disturbance induced by elevation direction operation of the X-band antenna. In addition, its
structural safety was confirmed by the structure analysis based on the derived torque budget. The ef-

fectiveness of the design was also verified through the micro-vibration measurement test.
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Table 1 Required torque budget for elevation driving
of the X-band antenna

T
1 0.49
Tys 0.108
Tpeq 0.042 3ea
Tyee 0.0021
Ty 1.59 Required torque for
elevation driving
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Fig. 6 Rotational stiffness test set-up
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Fig. 7 Theory model of vibration isolation system
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Table 3 Disturbance reduction ratio of azimuth iso-
lation system with respect to without iso-
lation system

Peak reduction (%) STD deviation
Max Mean reduction(%)
Fx 48.48 54.91 53.86
Fy 35.62 42.62 41.82
Fz 22.90 40.88 32.90

Table 4 Disturbance reduction ratio of elevation and
azimuth isolation system with respect to azi-
muth isolation system

Peak reduction(%) STD deviation
Max Mean reduction(%)
Fx 58.44 40.16 46.53
Fy 40.81 42.42 50.13
Fz 38.24 26.02 27.87
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