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Vibration Control Technology of Thin-wall Structure with
Piezoelectric PatchesArray

LI Kai-xiang
(Aircraft Strength Research Institute, Xi’An 710065, China)

ABSTRACT: The work aims to form the modeling method of thin-wall structure with piezoelectric patches array and verify the
control effects by time domain simulation. The dynamic model of thin-wall structure with piezoelectric patches array was estab-
lished by finite element and ANSYS APDL parametric language was adopted to compile the program to automatically generate
the finite element model of thin-wall structure with piezoelectric array shunt circuit and carry out the dynamic simulation re-
search. The time domain simulation of periodic piezoelectric structure connected with shunt circuit was realized, and the effec-
tiveness of piezoelectric array shunt damping technology in vibration control of thin-wall structure was verified. The modeling
and simulation method of thin-wall structure with piezoelectric array elements can provide technical support for vibration con-
trol of aviation thin-wall structures.
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Fig.1 Four basic piezoelectric shunt circuits:
a) resistance type; b) inductance type; c) capacitance
type; d) switch/conversion type
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Fig.2 Beam structure with bonding periodic piezo-patches (switch type shunt circuit)
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Fig.3 Plate structure with bonding piezo-patches array
(inductance type shunt circuit)
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Fig.5 A cell of structural element with a piezo-patch
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Fig.6 Response curve of piezoelectric cell voltage
and tip displacement
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Fig.7 Thin-wall structure with piezo-patch array
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Fig.9 Response curve of displacement of thin-wall structure
with piezo-patch array and voltage of piezoelectric element
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Fig.10 Simulation of control effect in time domain
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