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Fig.13  Displacement response of rudder under different

flow conditions and dynamic pressures
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Aerothermoelasticity Analysis on Rudder under Different Flow Conditions

Fan Saifeng, Yun Haiwei

Naijing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Flutter analysis is one of the key techniques in hypersonic vehicle design. Flow field and structure field
were solved by Fluent and ANSYS respectively, and the flutter problem of the rudder surface model under different
flow states was studied. The results show that aerodynamic heat reduces the modal frequency and generates thermal
strain for the proposed model. The flutter velocity interval of the rudder decreases by 26.9% in turbulent flow and
13.4% in laminar flow. Under the same Mach number and different dynamic pressure, the flutter displacement
response of the rudder tends to converge when the dynamic pressure is lower. The above results can provide
reference for the application of double wedge-shaped wing in hypersonic vehicle.

Key Words: hypersonic speed; aerothermoelasticity; multi-field coupled; modal analysis; flutter
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