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Recent developments in micro air vehicles (MAVs), characterized by their small size (< 15c¢m in length) and low flight
speeds, have tended towards the development of membrane wings due to unsatisfactory performance of fixed wing MAVs
during high angles of attack or turbulent air flow. The wings of many insects are constructed of thin, deformable material
that allows for high levels of stability and maneuverability which are desirable in MAVs. Before manufacturing sample
vehicles based on a biologically inspired planform, it is crucial to construct numerical experiments that can provide
information about critical aerodynamic properties of the MAV. In order to be able to simulate how such vehicles will
respond to realistic flight conditions, we consider model problems designed to mimic how individual components interact
with viscous flows. In particular, material nonlinearity of the elastic membrane that is used for a large part of the wing
surface may play an important role in the accuracy of a simulation. As a consequence, varying degrees of geometric
nonlinearity may be required in order to guarantee consistency within the model. In this talk we present a fluid-structure
interaction methodology for nonlinear membrane wing dynamics. (Received August 25, 2006)



