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Design of vibration absorbing structure for aerial remote sensor
DONG Bin"?,DING Ya-lin', TIAN Hai-ying' , XU Yong-sen'"*

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,Chinese
Academy of Sciences, Changchun 130031,China;
2. Graduate University of Chinese Academy of Sciences,Beijing 100039, China)

Abstract: A new hoisting vibration absorber is developed. By establishing a mathematical model for vi-
bration absorber,the effect of changed parameters on system performance is analyzed,and the design
principles of vibration absorbing system for a optical sensor are presented. A new vibration absorbing
scheme is proposed to used in the simulation and experiment. The result indicates that the gravity cen-
ter of the remote sensor and the support center of the vibration absorbing system are matched well,
and the transfer ratio of the vibration absorbing system is 0. 3 under a frequecey range varying from 10
to 2 000 Hz. This vibration absorbing structure is suitable for installation in compact and harsh vibra-
tion environment,and can meet the requirements of the remote sensor’s accurate installment and vibra-
tion. The image quality of the remote sensor has been improved also.
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Fig.1 One-DOF damped vibration system
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Fig. 2 Displacement transfer curves

ME AT DLE H L R R S8 0 2 8 Ot 4 W
JE VBHLJED TEAS [7] 1 450 BN ik H 5= 56 1) 52 Wil it A [+
B AR BE fo/ fo <1, 3R 30 R S8 A FFAE 3 22
S APE TR T 45 2R e m I B fu/ £ > 1,
T 5 0 2R 0 SR AN BT v A5k D A T
PRI B AR /) S 9% 2l 2R B8 19 32 22 R AR 2 B i oo
YERTRY S5 3R s ZEIIRBURTEE N o/ fo=1, K3
RGN FFE £ 202 P T I 45 R 1 R &
S5 19 BELJE % iR Sl A5 5 ik 1 0 okl £ T

PR TAEH 2 A VLI IR R 2.y 2
3 A Bl 1 AT 43 00 A 50 B H Ehfhﬂjiﬁfe?:/bﬁﬂ@ 3
Jis s Horbom (1 Ohy 28 S 1 ot it 5 MR L &y
FERE SR o ve, NBRJE L L j]LTi)ﬁEE
BB G PO IR . R RSB RSz 3
oy T RN

B3 XA H B R R g s i
Fig.3 Two-DOF vibration absorbing system
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Fig.4 Diagram of press-mounted vibration absorbing

structure
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Fig.5 Diagram of hoisting vibration absorber structure
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Fig. 6 Strain test of vibration absorber
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Fig. 7 Stress analysis
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Fig. 8 Sinusoidal response under 0. 2g acceleration
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Fig. 10 Random vibration under 4. 6g acceleration
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