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Non-linear Dynamics and Control
of Flutter of Airfoil
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China

Abstract This paper presents our studies on the flutter of airfoil
by using modern nonlinear dynamics and control methods, including
mainly the following three parts. (1) Studies on Hopf bifurcation
flutter of airfoil in a supersonic flow field using the normal form
direct method. An analysis of the obtained coefficients of the normal
form indicates that the Hopf bifurcation can change from super—
critical type to sub—critical type, consequently, the flutter instability
changes from "benign" type to "catastrophic" type, as the flight
Mach number increases. (2) The wash—out filter technique is used to
control the flutter of a two dimensional airfoil with cubic non -
linearity in an incompressible flow. For the introduced wash —out
filter controller, the linear control gain of the controller is
determined according to the Hopf bifurcation condition and the
non-linear one is determined based on a relationship between the

bifurcation type and the parameters of the normal form obtained by

the normal form direct method. As a result the sub—critical Hopf
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bifurcation can be transformed to the super—critical one.
(3) Influence of initial conditions on flutter of airfoil with bilinear
structural nonlinearity is investigated by the improved cell mapping
technique. Different types of motions, including damped stable
motion, limit cycle oscillation, complicated periodic motion, chaotic
motion and divergent flutter are determined as a function of initial
conditions.

Keywords flutter of airfoil; Hopf bifurcation; normal form method;

wash—out filter technique; cell mapping technique
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