


42| (Fiber-Shaped Piezoelectric Generator)

% 7|(Textile-Shaped Piezoelectric Generator)
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“Energy Harvesting Materials and Structures for Smart Textile Applications: Recent Progress and Pathe Forward”, Patricia I. Dolez.
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Fig |. Piezoelectric Effect
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The piezoelectric effect has mostly been investigated in regard to converting

mechanical energy into electric energy.

Of decisive importance for the piezoelectric effect is the polarization change in the

piezoelectric material under a mechanical stress.
The change in polarization appears as a variation in the surface charge density.

They are simply constructed on piezoelectric materials and positive/negative

electrodes.

Commonly, alternating current/voltage outputs are obtained in a cycle consisting of

exerting and releasing stress.
In 2008, a fiber-shaped piezoelectric nano-generator(PENG) gave a direct output.

Thereafter, fiber- and textile-shaped PENGs started to attract increasing attention.



1 M| (Fiber-Shaped Piezoelectric Generator)

* To improve the performance, a hybrid fiber-shaped PENG

Fibre covered by ZnO Fibre covered Stretching
Fixedend NWsandcoatedwithAu by ZnO NWs direction

was fabricated by coating a PVDF layer onto the ZnO
nanowire. Here, PVDF acted as both the protective and

piezoelectric material.

* An additional Au film was deposited on half of the
outermost surface to serve as the other electrode for the

polarization of PVDF.

e By attaching a hybrid fiber-shaped PENG with a length of

2cm on a human arm that folded and released through an

Fig 2. Fiber-shaped piezoelectric nanogenerator based on two fibers coated with ZnO angle of 90, the output VOItage’ current denSity’ and power

nanowires(Left). Hybrid fiber-shaped piezoelectric nanogenerator based on ZnO . -2 -3
nanowires and PVDF-coated fiber(Right) density reached 0.1V, I10nA cm™*, and I6mW cn™~°,

. respectively.
“Smart electronic textiles” W \Weng et al.



Fig 6. Cross-sectional SEM image of piezoelectric textiles with a three-dimensional
spacer(Left), Schematic diagram of an integrated paper piezoelectric nanogenerator
with ZnO nanorods on foldable cellulose paper(Right)

“Smart electronic textiles” W \Weng et al.

To enhance the performance, piezoelectric textiles were fabricated by weaving
flexible piezoelectric PVDF fibers. PYDF filaments were prepared by a spinning

method along with a polarization treatment.

The PVDF filaments were then woven into a three-dimensional spacer fabric,
which was sandwiched between silver-coated polyamide layers that acted as the

top and bottom electrodes to produce a piezoelectric textile.

Paper was also studied as a promising substrate for the PENG, typically with a
sandwich structure, that is, a metal-coated cellulose paper at the bottom, ZnO

nanorods in the middle, and Au-coated cellulose paper at the top.

Power densities of |.10-5.10 mWcm-2were generated under pressures of 0.02—

0.10 MPa.

It generated electricity under a pushing force perpendicular to the PENG, with

an output current density of approximately 2.0 mAcm-2.
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