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INTRODUCTION: Piezoelectrets are electroactive materials with an electrically charged cellular structure that can convert mechanical
energy into electric energy and viceversa. They are mainly based on PP or PET polymers, showing sizable electromechanical and

piezoelectric coefficients but they are carbon-based and fabricated from fossil fuels, so they do not comply eco-friendly policies. In this
work the material used for the fabrication of the samples is an innovative and biodegradable polylactic acid (PLA) filament that can be /J\[(O\ -l
foamed during printing due to the expansion of a blowing agent and controlled through the extrusion temperature. Afterwards the L O _
samples were polarized in a negative corona charging setup while heating and the surface potential was measured through an " ’
electrometer. We investigated the efficacy of the thermal treatment on charging efficiency and temporal stability of induced potential.
We finally measured the effective piezoelectric d33 coefficient of foamed PLA samples as a function of porosity degree, and its temporal
decay together with an estimate of the surface charge density. In conclusion, we present an innovative production of low-cost and
sustainable electroactive material developed in a double-step process and a fully 3D-printed electrostatic energy harvester.

1. INSTRUMENTAL SETUP
2-step process implementation

3. MECHANICAL CHARACTERIZATION

Compression tests of cylindrical samples printed at different extrusion
temperatures up to a load of 500 N
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5. PIEZOELECTRIC ACTIVITY

Indirect measure of the quasi-static dy; coefficient by integrating the short-circuit

current generated by the sample subjected to a step-like compression force
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Figure 4 - Average asphericity of sample cells printed at different extrusion temperatures
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