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ABSTRACT 

In many cases the blades of rotating machines can be considered as slender beams. The concept 
of active damping of beam vibrations by the feedback control of one system parameter has been 
studied several times, see [1] and [2], for example. 

In [3] the active vibration control of a cantilever shaped hollow beam was investigated. A 
feedback controlled axial force F(t) was applied to the beam using a string inside the beam, 
connected to the tip of the beam at one end, and to an actuator system on the other end. 
Therefore, the force applied to the beam is always directed to the clamping point. The applied 
control law (control law I) is based on measurements of the axial velocity of the tip of the beam 
multiplied by a chosen amplification factor.  

In this contribution the control law as presented in [3] is modified to achieve a significant 
improvement of the introduced artificial damping to the lateral vibrations of the beam. The new 
control law (control law II) consists of axial velocity feedback combined with a state dependent 
amplification to get a reference input for the underlying controller of the force in the string. 
Whereas the use of control law I results in a decreasing force F(t) in the string with decreasing 
amplitude of the beam vibration, the new nonlinear control law keeps the amplitude of F(t)
almost constant. The stability of the steady state of the closed loop system is investigated by 
using Lyapunov’s direct method. Numerical results show the efficiency of the new control law. 
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