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Nonlinear Aeroelastic Analysis of High Aspect Ratio Wings Carrying Store in
Incompressible Steady Flows

O. Motahari Fard", S. Shokrollahi? H. golparvar®
! Nahaab Research Center, Imam HosseinComprehensive University, Tehran, Iran.
2 Aerospace University Complex, MaalekAshtar University of Technology, Tehran, Iran
3Aerospace University Complex, Imam HosseinComprehensive University, Tehran, Iran

Abstract

Today, the development of unmanned aircrafts with specific performance characteristics, Including UAVs
which capable to fly at high altitude and long endurance is very regarded. In this paper, we have analyzed a
nonlinear aeroelastic wing with a high aspect ratio with and without store (tank) which attached to the wing.
Also, the aerodynamic model and structural model have been coupled in steady states. The equations of
motion have obtained from Hamilton's principle and the Lagrange equations have acquired from three modes
of “bending outside the plate","bending inside the plate" and "torsion". First of all, we have examined the
aeroelastic stability analysis “k” approach and effect has been studied for several important parameters .
Then, by considering the non-linear terms in equations by using fourth order Rung -Kutta approach, we have
studied the results of the simulation and noticed to some phenomena like limit cycle oscillations and Effect
of geometric parameters on the amplitude of these fluctuations is discussed. The Nonlinear terms are
structure and store types and aerodynamics flow have been studied in the linear modes. For solving the
equations we have used Galerkin method. Also, the equations have governed in the domain time. By
Comparing the results, acceptable accuracy of our modeling and undertaken analysis has observed.

Keywords: Flutter; Limit Cycle Oscillations; Linear Aeroelastic; Nonlinear Aeroelastic
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