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Active Vibration Control of a Flexible Cantilever Beam
Using Filtered-x LMS Algorithm

Soo Hong Park*, Jin-Seok Hong *, Heung Seob Kim *, Jae-Eung Oh **

ABSTRACT

This paper presents the active control of a flexible cantilever beam vibration. The cantilever beam was
excited by a steady-state harmonic and white noise point force and the control was performed by one piezo
ceramic actuator bonded to the surface of the beam. An adaptive controller based on filtered-x LMS algorithm
was used and the controller was defined by minimizing the square of the response of error sensor. In the
experiment, gap sensor was used as an error sensor while the sinuseidal or white noise was applied as a
disturbance. In the case of sinusoidal input, more than 20 dB of vibration reduction was achieved over all
range of the natural frequencies and it takes 5 seconds to control the vibration at first natural frequency
and 1 second at other natural frequencies. In the case of white noise input, 7 dB of vibration reduction was
achieved at the first natural frequency and good control performance was achieved in the considered whole
frequency range. Results indicate that the vibration of a flexible cantilever beam could be controlled effec-
tively when the piezo ceramic actuator was used with filtered-x LMS algorithm.

Key Words : Active control(54|1), Flexible cantilever beam (#2138 £|¥2), Piezoelectric actuator(d 2%E7]),
daptive controller(#-g- A|9171), Error sensor (23} AlA)
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Fig. 1 Block diagram of the practical implementation of
active vibration control
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Fig. 2 Experimental apparatus for active vibration control

110

Table 1 Dimensions of the cantilever beam and PZT

(89 :m)
Dimensions Aluminium beam PZT
Length 0.34 0.05
Width 0.03 0.012
Thickness 0.0007 0.0005
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Mode(n) S«(H2)
1 24
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Fig. 5 Control results for sinusoidal 24 Hz excitation
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