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Design and Analysis of Reducing Vibration Response
by Damping to Some Antenna Support Shell
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Abstract: To reduce the vibration response of antenna support shell for some satellite, the restricted damping layer
was applied according to the theory of vibration dumping in this paper. The ZN-1 butyl rubber was used as viscous
damping material and the T700S laminating plate was utilized as the restricted layer. The three schemes were given when
the thickness of the restricted layer was 0.4 mm and the number of laminating layers was 4. The computation results of
the finite element method showed that the restricted damping layer added on the antenna support shell could reduce its
frequency response greatly. The three schemes met the requirement in engineering under the given conditions, and the
layer angle was 45°/—45°/0°/90° was the best one.
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Fig.1 The mechanics model of damp reducing vibration
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Fig.2 Structure of some antenna supporting cylinder
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Fig.5 The dynamics attribute of damp material
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Fig.6 The frequency response measurement point
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Tab.1 Computation results of frequency response
E XmilgwmA YR1g A
(VA3 FREMEA FRER G 31 E ¥ 301 FREME T
FE1 8.14g -31.0% FE1 8.07¢g -37.8%
2% 11.81g HE2 7.71g -34.2% 12.99¢ HR2 7.62g -41.3%
FR3 7.55¢ -36.0% FER3 7.44g -42.7%
FE1 7.86g -34.3% FER1 8.51g -35.8%
3# 11.97¢ FR2 7.47¢g -37.6% 13.25¢ FE2 8.03g -39.4%
FR3 7.25¢ -39.4% FHE3 7.84g -40.8%
FE1 8.45¢ -33.7% FR1 8.32g -42.4%
4# 12.74g HR2 8.01g -37.1% 14.44¢ FR2 7.88¢g -45.4%
FR3 7.77g -39.0% FE3 7.73¢ -46.4%
HAREEO 4 mm, HE1,2,3 HEBERAESHN 0°/90°/0°/90°,60°/ - 60°/0°/90°,45°/ - 45°/0°/90"
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Fig.11 Frequency response in Y axis for 2¥ point
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Tab.2 The checking level condition of the satellite vibration test

30! HENE/H BiE HAHERE/(oct*min 1)
5~8 _1.94 mm(¥4)
8~30 0.5¢
ZH 30~50 0.14 mm(¥ ) 2
50~100 1.4g
100~2 000 2.0g
5~8 1.67 mm(*8&)
8~30 0.43g
X, Y 30~50 0.12 mm(¥¥) 2
50~ 100 1.2¢
100~1 000 2.0g
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Tab.3 The result of vibration test
R
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X Y [ Z W
EAKRERER 47.48g/25.00 Hz . 98.94g/37.50 Hz 7.57g/75.50 Hz
1# HARERE 35.944/25.15 Hz 69.15¢/38.11 Hz 7.66g/75.51 Hz
B iRE R 24.30% ¥ 30.01% 1.19% 4
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Fig.15 Frequency comparison in X axis of scheme 3 and no

damping at point 1*
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Fig.16 Frequency comparison in Y axis of scheme 3 and no

damping at point 1¥
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Fig.17 Frequency comparison in Z axis of scheme 3 and no

damping at point 1#*
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