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Improvement of resonant frequency characteristics
of photoelectric tracking system with new bearing structure
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Abstract: The structure of a typical photoelectric tracking system was analyzed and a method to
improve the resonant frequency of mechanical structure was proposed to improve the tracking speed of
the photoelectric tracking system. The structure of the vertical bearing of a typical tracking frame was
researched, and it pointed out that the torsional stiffness of the system was limited by the movement
of a one-way thrust bearing along axial direction. Then, a structure of double thrust bearing combined
with centering bearing was proposed to design of the vertical axis. By which the system stiffness was
enhanced and the resonant frequency of mechanical structure was improved. A modal simulation on
the improved tracking gimbal was analyzed, the resonance frequency curve of photoelectric tracking
system was obtained through the experiments of vibration and sweep frequency. The results show that
the resonant frequency of the system is up to 114 Hz, which provides a hardware support for the
stability and higher speed of servo system. In the actual task, the maximum tracking speed and the
acceleration of the system is above 150 (°)/s and greater than 240 (°)/s*, respectively, improving the
tracking ability of the photoelectric tracking system significantly.
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Fig.4 Finite element model
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Tab.1 Material of improved tracking gimbal

E/GPa P /(kg+m™*)
2A12
73.11 0. 330 2 994
Aluminum 2014
71.24(S)
68. 980 0. 33 2711
Aluminum 6061
40Cr 45 steel 206. 94 0.288 7 829

steel-Rolled  206. 00 0. 300 7 850

Tab. 2

2

Simulation results

98.472 X
116.80 Z
319.82 Y
398.63 Y
463.74 X
492.28 Z
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Fig. 4 Vibration test of photoelectric tracking system
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