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ABSTRACT: The work aims to study the vibration state of a hypersonic missile during flight and obtain the vibration response
characteristics of the missile under a given pressure load. Combined with finite element analysis and random vibration theory,
the finite element model of the missile was constructed with the three-dimensional software, and the modal analysis and har-
monic response analysis were carried out on the platform of Ansys Workbench. Based on the modal analysis results, the random
vibration response test of the missile was carried out to explore the vibration response characteristics of the missile in frequency
domain and mechanics. The first six natural frequencies and vibration modes of the missile were calculated. The acceleration
response curve of a detection point on the missile under a given vibration excitation load was obtained. The stress distribution
pattern of the overall structure of the missile was obtained. The strength of the missile model meets the requirements. The peak
acceleration response of the missile under vibration excitation load appears between 380 Hz and 400 Hz, and the extreme stress

appears in the tail area of the missile. In this area, the missile is more prone to structural damage. In the ground environment
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simulation experiment of the missile, the vibration conditions in this frequency domain and position should be emphatically

considered.

KEY WORDS: hypersonic missile; random vibration; fluctuation pressure; modal analysis; acceleration response; extreme

stress
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Tab.2 The first six modal frequencies of a missile
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Fig.6 Amplitude frequency response curve of missile device
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