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ABSTRACT

This paper presents a pseudo-sensor-output-feedback(PSOF) method for the vibration
suppression of the flexible piezoelectric smart structures. This method reduces the
modeling errors using pseudo sensors in the output equation formulation. It also reduces
computation time in practice, since the output equation does not need the state observer
required in the state space equation. Experimental works are performed for the validation
of theoretical predictions with the piezoelectric sensor and actuator bonded on the
cantilever beam. An algorithm based on the sliding mode control theory is developed and
analyzed for the robustness to the modeling errors and parameter uncertainties. This study
also discusses the characteristics of the active and semi-active systems.
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2F Control Applied

Fig. 3 Reponse of the cantilever beam with the
active control

Table 1 Parameters of the BEAM and PZT

BEAM

PZT

Young’s modulus (E)

2.05x 10" [N/ m?

Young's modulus( Ep)

6.3x 10 [N/ m?]

Thickness (h)

0.762x 10 ™* [m]

Thickness ( & ,) 0.762x 10 ~* [m]

Width (b)

1.4% 10 7% [m]

Width ( b)) 1.4x 10 7% [m]

Length (L)

0.18 [ m]

Length ( L) 2.54x 10 % [m]

Moment of inertia (I)

0.52x 10 71 [ m*]

PZT constant ( d3)

—166x 10 ¥ [m/ V]
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Control Applied
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Time

Fig. 4 Reponse of the cantilever beam with the
semi-active control
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Fig. v Frequency reponse of the cantilever beam
with the semi-active control
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