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Ferroelectrics exhibit many interesting effects, both linear and nonlinear, which is why they are
widely used in science and technology. Generally, these materials have been employed as energy
harvesters, however in this context, they are more famous for their linear effects than their non-
linear ones, not least because the latter are accompanied by energy dissipation, which invariably
leads to heat generation and damage. Recently, the utilization of nonlinear effects in the field
of energy harvesting has been gaining momentum and is called ferroelectric/ ferroelastic energy
harvesting [1, 2, 3]. The latter comprises cyclic processes, wherein the external electromechan-
ical loads are arranged such that at appropriate stages the material is systematically de— and
repolarized. Due to the actively induced switching processes, the problem of unintended de-
polarization and thus functional degradation due to purely mechanical load, as in piezoelectric
energy harvesting, is avoided.

A common approach is to use a mechanical input that causes the depolarization of the material
against an electrical field, resulting in a substantial amount of electric output. Taking advantage
of comparatively large changes of strain and polarization due to domain switching, the electric
output is higher compared to what is commonly known as piezoelectric energy harvesting. Dis-
sipative self-heating and augmented damage accumulation, on the other hand, may impede the
operability of the harvesting device, in particular if tensile stress is required for depolarization,
as suggested by recent works [1, 2]. A new harvesting cycle [3] thus dispenses with tensile stresses
and instead exploits the potential of existing residual stresses. It is further investigated to which
extent a bias field, commonly applied to support repolarization as an important stage of the
cycle, can be omitted, saving considerable effort on the technical implementation. Process pa-
rameters are obtained from various simulations by pareto—optimization, considering, inter alia,
the effect of ambient temperature.
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