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THE MODEL ANALYSIS OF STRAIN TRANSFER IN THE APPLICATION
OF PIEZOELECTRIC ACTUATORS

* e 1 .1 . .2
JIA Li-jie’, LI Min' , CHEN Wei-min
(1. School of Aeronautic Science and Engineering Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The structure of piezoelectric materials has been more and more popularly used in aviation and
aerospace industry, the study for the strain transfer between piezoelectric actuators and a host structure is
increasingly important. Advantages and disadvantages in the models of strain transfe—Uniform Strain Model and
Bernoulli-Euler Model were firstly discussed; secondly the finite thickness of the bonding layers was taken into
account in a Bernoulli-Euler Model, focusing on the wing-like model analysis due to the application of
piezoelectric actuators in aviation and aerospace industry, and the strain transfer formulation along the thickness
of the structure was attained; finally the range of bonding layers elasticity modulus and thickness for the
formulation was given by the finite element method. The result demonstrated the efficiency of the formulation,
and the application of the Bernoulli-Euler Model was much closer to the actual case, at the same time the
reasonable base was provided for the analysis of strain distribution in a smart structure during an actual
application.
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Fig.1 The plate model of the piezoelectric actuators
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Fig.2 Assumed piezoelectric-substructure strain distribution
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Fig.3 Assumed piezoelectric-substructure strain distribution
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Fig.4 Assumed deformations for analytical model
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Fig.5 The model for the analysis
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Fig.6 The strain distribution along the direction
of the plate thickness
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Fig.7 The strain distribution along the direction
of the plate thickness
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Fig.8 The changes in the elasticity modulus
of the bonding layers
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Fig.10 The strain distribution along the direction
of the plate thickness
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