Modelling of ferroic material behaviour of piezoelectrics:
Characterisation of temperature sensitive functional properties
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" Modern piezoelectric devices like low-voltage actuators consist of piccncg | S8

‘ stacks of piezo-ceramic layers with interdigitated metallic electrodes | ,,::""“\

| in between. During application mechanical stresses are inherent

.| loading scenarios of such electro-mechanical converters. A deep
knowledge of the coupling phenomena among the field-type

| quantities such as mechanical stresses, electrical field strengths

1 and temperature is absolutely necessary to guarantee demanded

i structural and functional integrity.

l Theoretical simulations are the only way to obtain these (in detall

phase boundary (MPB) of PZT in the tetragonal |
range. The rare earth in the composition acts as a ‘
donor to make the material “soft.”
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\ electro-mechanical loading conditions performed on homogenous | Average strength- 100 + 10 MPa
bqu ceramics to evaluate pure material properties. \ ’
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« | In this study basic modelling-parameters have been determined enabllng the parametensatlon of the chosen constitutive law. A comparison of the modelled loops \
with the experiments shows consistency in the basic model assumptions for ambient temperatures. In future, the strong temperature dependence of the modelling /
parameters will be taken into account. For moderate pre-stressed MPAs (indeed the coercive stress is three times the typical pre-stress of a multilayer

piezoelectric actuator stack) this model is satisfactory for describing their behaviour. In future investigations the ferroelastic, thermal coupling effects and a |
combmatlon of both the isotropic and kinematic hardening will be furthermore considered. g
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