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Outline

» Introduction to Piezoelectric Materials
» Plezoelectric Materials — Overview

» PZT Monoclinic Structure

» Atomistic Elasticity Tensor

» Variational Multiscale Approach
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Piezoelectric research at USMA conducted

by cadets using piezoelectric boards in an

attempt to generate electricity using the

natural gait of a soldier’s step.
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Constitutive Equation
(Solid Mechanics — Continuum)

Hooke's Law
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Current Configuration
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Multiscale Deformation
(ex, Piezoelectric Board)
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KEY POINT #1: The magnitude of

1“ is on the Angstrom scale. The
magnitude of ;,,/ is on the meter
scale.
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KEY POINT #2: Strain is scale
independent. It's equal to 0.01

== Global strain is 0.01 e

Atoms ‘é

{not to scale)

KEY POINT #3: An enormous
number of #“ experienced by all
the atoms over a region sums up to «” .
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Charges and Electric Field
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Atomistic
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Questions?




