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Figure 1. A physical model of a parametrically excited system - a cantilever beam subject to a 
harmonic axial load.

Figure 2. Transition curves for the beam subject to an axial load - the area above the curves is 
unstable. The transition curves are shown with no damping and for a damping ratio of 0.001.

Figure 3. Time-response of the parametrically excited beam with damping ratio 0.001 when excited 
at twice its natural frequency with different parametric amplitudes: (a) 0.003; (b) 0.004; (c) 0.01.



Figure 4. Experimental set-up for identifying the transition curves: (a) schematic diagram; (b) 
photograph of the beam.

Figure 6. Measured response time histories and their Fourier transforms: (a) stable; (b) unstable.

Figure 5. Transition curves – comparison between the experiment and the analytical prediction.



Figure 7. The effect of velocity feedback on an
initially unstable parametrically excited 
system: (a) transition curves; (b) time 
histories from numerical simulation – the 
vertical line indicates when active control was
activated; (c) FFT of the time histories.

Figure 8. The effect of velocity feedback on an
initially stable parametrically excited system: 
(a) transition curves; (b) time histories from 
numerical simulation – the vertical line 
indicates when active control was activated; 
(c) FFT of the time histories.



Figure 11. MFC2503-P1 patch bonded to the beam..

Figure 9. The effect of a combined velocity 
and displacement feedback on an initially 
unstable parametrically excited system: (a) 
transition curves; (b) time histories from 
numerical simulation – the vertical line 
indicates when active control was activated; 
(c) FFT of the time histories.

Figure 10. The effect of a combined velocity 
and displacement feedback on an initially 
stable parametrically excited system: (a) 
transition curves; (b) time histories from 
numerical simulation – the vertical line 
indicates when active control was activated; 
(c) FFT of the time histories.



Figure 13. Mobility of the beam excited with the MFC patch; comparison between the experiment 
and the SDOF model.

Figure 12. Active control of a parametrically excited beam – schematic diagram of the 
experimental set-up.



Figure 14. Measured transition curves for the beam with the MFC patch bonded.

Figure 15. Closed-loop transition curves with velocity feedback activated; measurement and the 
analytical model.

Figure 16. Illustration of the adopted control strategies for the experimental demonstration.



Figure 17. Active control of a parametrically excited beam – time history of the response demonstrating the 
effect of the velocity feedback.

Figure 18. Active control of a parametrically excited beam – time history of the response demonstrating the 

effect of combined velocity and displacement feedback


