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The effect of time-dependent creep on electro-thermo-mechanical

behaviors of piezoelectric sphere using Mendelson’s method
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7. Conclusions

In this research, for the first time, time-dependent creep
behavior of a hollow radially polarized piezoelectric sphere sub-
jected to electro-thermo-mechanical loading has been investigated
using a semi-analytical numerical method, according to Mendel-
son’s procedure.

For both mechanical and electrical boundary conditions which
used in actuators and sensors, respectively, the effect of time-
dependent creep on stresses, electric potentials and displace-
ments are studied and presented graphically. Creep behavior of
these is fairly similar as changes in the rates for these become less
significant after 25, begin to converge after 45, and reaches steady
state after 50 years of operation. Numerical analysis shows that in
mechanical boundary condition, the effect of time-dependent
creep causes to change radial stresses from compressive to
tensile after 15 years. Hence, the actuators are not usable after 15
years and it must consider for actuators applications in modern
technologies. The study also indicates that the radial stresses are
compressive during the life of the sphere for electrical boundary
condition. This state is suitable for sensors, because these can be
used for long time. Also, a distinguished fixed (skeletal) point is
observed for the circumferential stresses corresponding to ¢ of
1.7—1.8 which used to predict the creep deformation.
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