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ABSTRACT
208857

This thesis is concerned with design of morphing aircraft wing structures through computational
mechanics and aeroelasticity. Aeroelasticity is a field of studies that integrate the mutual interaction between
aerodynamic, elastic and inertial forces on engineering system such as an aircraft wing structure. In this work,
aerodynamic analysis is accomplished by means of the vortex ring method while structural analysis is carried
out by using finite element analysis with shell elements. The combination between aerodynamic and structural
models is achieved by using the so-called surface spline interpolation. The discrete-time aeroelastic model is
employed for flutter prediction. The static aeroelastic models in this thesis include both loaded and unloaded
effects on the wing structure.

The wing is initially made up of Aluminum with two spars and one rib. The new concept of internal
wing structure termed W-shape spar is then added to the wing. This W spar can be loaded and displaced by
external forces at the connecting point of the “W” so as to modify wing aerodynamic performance. The effect
of the position of the connecting point, and the wing swept angle on aeroleastic parameters i.e. flutter speed,
divergence speed, and lift effectiveness is studied. The design constraints such as buckling and stress are also
considered in the design process. The computational results obtained reveal that the new concept of W spar is

acceptable and has a potential to be used as a morphing aircraft wing.
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