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Abstract

On the basis of the nonlinear beam and piezoelectric theory, the governing equations of motion for
piezoelectric beam with arbitrary delamination were derived. The governing equation of trans-
verse motion was modified by contact force which is calculated through introducing into the as-
sumed spring and thus the penetration between two delaminated layers could be avoided. More-
over, the formulation for calculating the coefficient of artificial spring is presented. The whole
problem was resolved by using the finite difference method. In calculation examples, the effects of
piezoelectricity, hygrothermal condition, delamination length, depth and amplitude of load on the
nonlinear dynamic response of the piezoelectric beam with delamination were discussed in detail.
Numerical results show that the vibration amplitude of piezoelectric beam with delamination in-
creases under positive control voltage and decreases under negative voltage, and it also increases
with the increase of temperature, humidity, delamination length and mechanical load.
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Figure 1. Geometry of piezoelectric beam with delamination
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Figure 2. Effect of geometric nonlinear on the time-displacement curves of
piezoelectric beam with delamination
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Figure 3. Effect of voltage on the nonlinear time-displacement curves of piezoelectric beam with delamination
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Figure 5. Deflection of each point along x of piezoelectric beam with delamination
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