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Vibration Modal Analysis of Aluminum Shell of Communication Transceiver

GAO Feng, ZHANG Deyin, LIU Zhiyong
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[ABSTRACT] The vibration modal of aluminum shell of airborne air-to-ground communication transceiver are inves-
tigated in this paper. The analysis mode of the aluminum shell of airborne air-to-ground communication transceiver with
actual size is built up using the finite element analysis software. The adaptive and degenerative Solid185 is adopted as ana-
lytical solid element mode. The practical measured parameter value is applied to the material parameter of Solid185. The
free mesh division is adopted by this mode and the open class of the intelligent mesh division is 7. The loaded zero restrains
are applied to joints of the internal surface and its surrounding of square mounting hole at the bottom of this mode. The vi-
bration modal parameters of this aluminum shell of airborne air-to-ground communication transceiver are obtained by the
finite element analysis software and the the first order, secord order and third order vibration modal are analysed. Based on
the results of modal analysis and actual applied conditions, the restrain damping structure is used to damping design of the
aluminum shell of airborne air-to-ground communication transceiver. The contrast damping measured results of aluminum
shell with and without the restrain damping structure show the restrain damping structure has perfect damping effects at
high frequency band, but the damping effects at middle and low frequency band are worse than those at high frequency
band. And the damping effects at low frequency band were influenced by the preloaded pressure of the restrain damping
structure.
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Fig.1 Geometric dimension of aluminum shell
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Fig.2 Finite element mesh of aluminum shell
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Fig.3 Bottom constraint of aluminum shell
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Fig.4 The first order vibration modal of aluminum shell
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Fig.5 The second order vibration modal of aluminum shell
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Fig.6 The third order vibration modal of aluminum shell
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Fig.7 Vibration response curve of the contrast damping
measured results
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