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MATHEMATICAL STATEMENT OF THE FLUTTER
PROBLEM

Abstract

In the paper, mathematical statement of the flutter problem is given, and
taking into account momentless state in place of the main state, the obtained
system of equations is investigated.

The refined statement of the flutter formula on the base of the new expressions
of the parameters of the shell’s basic state [2] was cited in [1]. In the present paper
we give a mathematical statement of the flutter formula and carry out analysis of
the obtained system of equations assuming that a momentoes state was taken in
place of the basic state.

Let an annular conic shell in a spherical system of coordinates r, θ, α occupy a
part r ≤ r ≤ r2 of the conic surface

{0 ≤ r < ∞; θ = α; 0 ≤ α ≤ 2π} ,

gas flows interior to the cone in the positive direction of the axis r, and unperturbed
flow is assumed to be radial stationary, its parameters-the velocity u0(r), density
ρ0(r), pressure p0(r), local velocity a0(r) are the known functions of the radius.

The flow is supersonic, M2 >> 1, provided small conicity α << 1, we’ll identify
the coordinate r with the coordinate x, counted off from the vertex of the cone.

Further, we consider the shell as elastic, its mechanical characteristics: E is
Young’s modulus, v is a Poisson ratio, ρ is density, cylindrical rigidity
D = Eh3/(12(1− v2)), where h is the shell’s thickness.

We’ll describe the stress-strain state of the shell by the equations of technical
theory
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cited in [3], where
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ψ = ϕ sinα is ∆ is a Laplace operator.
We look for the solution of the nonlinear system in the form

w = w0(x) + w1(x, ϕ, t), F = F0(x) + F1(x, ϕ, t)

where w0(x), F0(x) is assumed to be the main (quasistatic), w1(x, ϕ, t), F1(x, ϕ, t)
the perturbed (dynamical) state.




