M

JIAS & A H 2002EC JHHH MEH HEMEXY (B24SHEIES H)

A B MESZI Rad We $Y 2y
Dynamics Modeling of Beams with Shunted Piezoelectric Elements

DEES L E

Chul H. Park and Hyun C. Park

Keywords: piezoelectric material (¥ A &), shunt circuit (AE3Z|Z), dyanmic modeling (53 E2H),

vibration control (X 5 A o)

ABSTRACT

General modeling of a resonant shunting damper has been made from piezoelectric sensor/actuator equation.
It is found that an additional damping, which is augmented to a system, is generated by the shunt damping effect.
The transfer function of the tuned electrical absorber is derived for both series and parallel shunt circuit. The
governing equations and associated boundary conditions are derived using Hamilton’s Principle. The shunt
voltage equation is also derived from the charge generated in PZT due to beam vibration. The frequency
response function of the obtained mathematical model is compared with that of the tuned electrical absorber and
experimental work. The vibration amplitude is reduced about 15 dB at targeted second mode frequency.
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Table 2. Comparison between theoretical and

experimental shunting resistor values

Series R-L Shunt Circuit

Experiment Tuned Electri-c al Theoretical Model
Model (10)
Open (1)” 500,000 2 500,000 Q
9,190 Q (2) 9,190 Q 9,500 Q
3,553 Q (3) 3,553 Q 4,000 Q
1,359 Q (4) 2,500 @ 2,500 Q
687 Q (5) 1,500 Q 1,500 Q
Parallel R-L Shunt Circuit
Experiment Tuned Electri.cal Theoretical
Model (13) Model
Open (1)™ 1,000 @ 1,000 @
8,030 Q (2) 8,030 Q 8,030Q
18,430 Q (3) 18,430 Q 18,430 Q
48,100 Q (4) 40,100 Q 35,000 Q
98,300 ©2 (5) 75,300 Q 70,500 Q

*+ (10) and (13) are equation numbers in this paper.

** (1), (2), (3), (4), and (5) are the numbers in Fig.

4,5, and 6.
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