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Fig.5 The result of static aerothermoelastic

trim with the influence of thermal stress
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Study on Aerothermoelasticity of Wing Based on
Multi - field Coupling Analysis

XU Fei,HAN Jinglong
(College of Aerospace Engineering of NUAA , Nanjing Jiangsu 210016, China)

Abstract ; The aerothermoelasticity of hypersonic wing is studied based on the CED /CSD/CTD coupling method. First, static aer—
othermoelastic trim is conducted using multi — field coupling method and the temperature and displacement distribution of the trim
results are obtained. Then, thermal modal analysis of the wing is done based on the trim results and get the change law of modal
frequencies with freestream Mach number. Finally, study the influence of material property and thermal stress on the results of
static aerothermoelastic trim is studied. The results show that aerodynamic heating can change the structure characteristics , and
for the model used, the reduction of structure stiffness is mainly caused by the change of material property and the deformation is
mainly caused by thermal expansion .

Keywords : Multi — field Coupling ; Hypersonic ; Aerothermoelasticity ; Thermal modal analysis ; Thermal stress
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