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VIBRG- ACOUSTIC DYNAMIC ANALYSIS OF AIRCRAFT WITH
TEMPERATURE-DEPENDENT MATERIAL PROPERTY

Xiong-Wei Yang Yue-Ming Li GutRong Yan
( MOE Key Laboratory f or Sirength and Vibration, X’ an J iaotong University, Xt an 710049, China)

Abstract Due to the aerodynamic heating, hypersonic vehicles service in high temperature environ-
ment, in which the vibre-acoustic dynamic characteristics would be influenced since the material property is
temperature-dependent. A numerical simulation is carried on to investigate the effect of the temperature-de
pendent material property on the vibre-acoustic response. T he results show that the high temperature env+
ronment reduces the natural frequencies of the structure, changes the acceleration response peak obviously
and shifts it to frequency lower direction. T he distribution contour in the high temperature has certain sim+
larity as that in the room temperature. Since the frequency change of interior acoustic field is neglected, the
relevant peak has amplitude change but without shift. At the frequency of the structure’ s similar modes or
at the same mode frequency of interior acoustic field in the high temperature and the room temperature en
vironments, the distribution of acoustic pressure may occur inverting.

Key words material thermal effect, high temperature environment, vibre-acoustic dynamic characteris-

tic



