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Design of vibration damping system for airborne optoelectronic

equipment and research on stability accuracy test
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(1. Xi’an Institute of Applied Optics, Xi’an 710065, China;
2. Hanzhong Aircraft Branch, AVIC Aircraft Co. , Ltd. , Hanzhong 732313, China)

Abstract ; Starting from the light and miniaturization design angle of optoelectronic equipment, the optoe-
lectronic equipment vibration system was taken as the research object. According to the shortcomings of
the existing built-in rubber damping system, using metal damper, a suitable external metal damping sys-
tem for airborne optoelectronic equipment was designed. Through the vibration and shock test of the vibra-
tion damping system, the natural frequency, the maximum transmission rate and the maximum impact dis-
placement were measured . Finally, by comparing the stability accuracy of optoelectronic equipment in the
two kinds of vibration system, it can be concluded that the external metal damping system and built-in
rubber damping system can both make the stability accuracy of the optoelectronic equipment to meet the
requirements for the use of less than 25 prad. However, the external metal damping system can improve
the internal effective space of the optoelectronic equipment, at the same time, the external metal damping
system as a whole replaceable unit , it reduces the maintenance difficulty of the damping system, improves
the overall maintainability of the optoelectronic equipment, which is possible for the integration of other
optoelectronic sensors and the realization of light and miniaturization of airborne optoelectronic equipment.
Key words: built-in vibration damping system; external vibration damping system; optoelectronic
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Fig. 1 Basic mechanical model of single degree of

freedom system
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Fig. 2 Amplitude frequency response curve and phase frequency

corresponding curve in different damping ratios
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Fig. 3 Structure layout of built-in rubber damping system
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Fig. 4 Structure layout of external metal damping system
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Fig. 5 Three-direction 1g sweep test of external metal
damping system
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Fig. 6 Three-direction impact test of external metal
damping system
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Table 1 Parameter test value of external metal damping system

Jr EAWER/He mREBE wpdi iR/ mm

X 6.52/8.86 3.73/2.25 3.28
Y 6.59/8.76 2.78/1.41 3. 48
Z 21.15 2.62 9.97
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Table 2 Stability accuracy test value of two Kinds of vibration damping system in three directions
R J5' 1] 3 H DK BE / prad
X i 8.7 8.9 8.2 9.6 8.7
i 17.5 19.5 20. 1 19.0 20. 3
P A i Y it 3.5 3.6 3.4 3.9 3.2
AR 7 48 Y 19.1 18.7 19.6 18.5 19.3
Z YR 4.6 4.5 4.6 4.3 4.2
A 9.7 9.9 10. 1 9.1 9.2
X ViR 8.1 8.1 8.1 8.5 8.6
A 21.2 24.7 19.9 19.4 18.8
INE AR, Y Y RA 7.4 7.1 7.4 7.4 7.3
AR RS A 13.8 14.5 14.6 14.9 14. 8
Z L 4.5 4.8 4.9 4.7 5.2
A 11.8 11.9 11.6 11.2 11.2
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Fig. 8 Stability accuracy of two damping system in X direction
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Fig. 9 Stability accuracy of two damping system in Y direction
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Fig. 10 Stability accuracy of two damping system in Z direction
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