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Wearable energy harvesting (or scavenging) devices are in the

centre of attention the last decades, as there Is a recognised need for autonomy In
sensors and portable devices. Light weight, cost effective in terms of manufacturing, and
efficacy are the three key characteristics that such a device needs to have.

Among the Piezoelectric materials used for wearable energy harvesting, Polymers seem
promising candidates due to their compliance and low density having also comparable
plezoelectric coefficient In thickness mode (d;;) to materials like PZT. As the
electromechanical coupling coefficient ky; IS the direct measure of the harvesters
efficacy, the main aim of this work is to maximize it regarding the input properties. The

material used for this investigation is Cellular Polypropylene. NCL7_8551h0158 2015/03/02 NL D39 x20k 30 7m

Figurel: Cross section of the virgin material with thickness of
80um. Image taken with the aid of Scanning Electron Microscope

TM3030
s
SAMPLE TREATMENT N
= — Not Inflated
NON Inflated Material Max Pressure ™ -~~~ P=20 bars
P=50 bars
-— — — -— — P ———————— E.-. Lr! |
-_— — — —— — | —ee—— e —
> _ e _ _— e |
@
. - . -
1 ; Voids to Initial Size i
Max Pressure Quick Release of Pressure — ; T
—— S W= ——— o |4
_— . — TS e < Tl LI N -
O OQ 0 0 4 ; 50 2 3 3 2016/03/21 AL D42 x500 200 ?m
, Voids compressed Voids get Expanded U. 2 LU 1o < 2 3l 3.0 Figure4: Cross section of an inflated material. The inflation was
. . done via GDE procedure with max pressure time of 20 minutes and
Figure2: Gas Diffusion Expansion (GDE) procedure. 1) Sample in its initial state log[Void Height (um)+ 1] pressure release of 1.5 minutes. Resultant thickness of 125um.
2) The voids get compressed 3) The pressure inside the voids gets equal to the Figure3: Density of voids height distribution within the material for ~ Image taken with the aid of Scanning Electron Microscope TM3030

external pressure 4) The voids get expanded different inflations
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