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A Study on the Vibration Characteristics of Camera Module for Aerial Reconnaissance

Considering Vibration Isolator
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A Gimbal structure system in observation reconnaissance aircraft is made up of camera module
and stabilization drive device supporting camera module. During flight for image recording, the
aircraft undergoes serious accelerations with wide frequencies due to several factors. Though
base excitation of stabilization drive device induces vibration of camera module, it must get the
stable and clean images. To achieve this aim, acceleration of camera module must be reduced.
Hence, vibration isolators were installed to stabilization drive device. Considering isolators and
bearings in the stabilization drive device, vibration characteristics of gimbal structure system were
analyzed by finite element method. For three translational direction, acceleration transmissibility
of camera module was calculated by harmonic responses analysis in the frequency range of 5 ~
500 Hz. In addition to, sine-sweep experiment were performed to prove correctness of present

analysis.
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Fig. 2 Geometry of AM004-8 Isolator and Back-to-Back
Mount Installation

Table 1 Performance Characteristic for AM004-8

PN Dynamic Axial Dynamic Radial
Spring rate Spring rate
AMO004-8 30 kN/m 34 kN/m
w9, st TEFA Aplet mEYe
AeEL AAe7] A 74 45 B ovolge
s o W sEe A & ek e
B2 Wol3e F gy gYe 2 2uy o
N I A EEIEDIE S
2 e 7 o

o] Los ¥ sHsTe st 2dgHsle 2
de oGkl whE wloby Al EE Table 2

sb .

Table 2 Stiffness of Each Direction for Angular Contact
Ball Bearing

P/N Axial Stiffness Radial Stiffness

S2128 11000 kN/m 33000 kN/m
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Table 3 Material Properties of Gimbal Structure

. Aluminum |Stainless Steel| Titanium 6Al-
Material
6061 STS 303 4V EL1
Young’s
68.9 GPa 193 GPa 116 GPa
Modulus
Poisson’s
0.33 0.25 0.34
rate
Density | 2700 kg/m® | 8000 kg/m® | 4500 kg/m’
2.2 /T SHA
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Table 4 Natural Frequencies of Gimbal Structure System

Mode Natural. Mode Natural'
Frequencies Frequencies
1 2424 Hz 5 297.63 Hz
2 25.83 Hz 6 337.31 Hz
3 25.96 Hz 7 355.09 Hz
4 284.11 Hz 8 455.01 Hz
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