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A stability analysis was performed in the problem of a rotating Timoshenko
beam whose movement is controlled by the angular acceleration of the driving
motor into which the beam is rigidly clamped (cf. [1]). After introducing an in-
ternal damping effect with respect to a rotation angle of a cross section area of
rotating Timoshenko beam model, we obtain [2, 3] the following system of two
dimensionless partial differential equations

{ ) w(x,t) —w'(z,t) — & (1) . = —u(t)(r+ ),
§(z,t) = %" (. 1) + w'(w,t) + &(2, 1) + ¢ (a,t) = u(t),

forz € (0,1) and t > 0, where w = wy, W' = w,, £ = & and & = &, with
boundary conditions

w(0,t) =£(0,t) = 0,
{w’(l,t)+f(1,t):§’(1,t) = 0.

Here, w(z,t) denotes the deflection of the center line of the beam, {(x,t) is the
rotation angle of the cross section area, v is a damping constant and x, ¢ stand
respectively for the position and time.

Next, we show some important spectral properties of operator connected with
the system. Furthermore, we show the asymptotic stability of the system under
certain assumptions on the physical parameter 2. We find the optimal damping
coefficient, maximizing the stability margin of the system.
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