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ABSTRACT

Currently, piezoelectric ceramics are being applied in various fields, such as ultrasonic sensors, vibration devices, sound filters, and
various energy conversion devices. Flexible piezoelectric ceramics are widely studied in an effort to mitigate the disadvantages of their
brittle and inductile properties. Structural damage to piezoelectric fibers is much less than that to thin films when piezoelectric fibers
are twisted or bent. Therefore, stretchable devices can be fabricated if piezoelectric fibers are obtained using an elongated substrate.
In this study, sintering processes of PZT (Pb(Zry 53Tij 47)O3) fibers prepared by electrospinning were optimized through the TGA and
XRD analyses. The crystal structure and microstructure of the piezoelectric fibers were investigated by XRD, FE-SEM and

TEM.
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Fig. 1. (a) Schematic synthesis procedures of PZT sol-gel
solution and PZT fiber and (b) schematic illustration of
electrospinning device.
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Fig. 2. TGA and DTA curves of (a) PZT (b) PZT after heat

treatment.
@110
102 1:1 200 102 i1 (d )
° o ° . 650°C =
= (c)
gs', ; 550°C ol
2>
2
o (b)
£ I\ A 400°C
(a)
S k 1 as-spun "
T L] T L T T T T T T T T
20 30 40 50 60 70 80

20 (degree)

Fig. 3. XRD patterns of PZT nanofibers after heat treatment:
(a) as-spun, (b) fibers sintering at 400°C, (c) fibers
sintering at 550°C, and (d) fibers sintering at 650°C.
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Fig. 4. SEM images of before sintering and after sintering: (a)
as-spun, (b) sintering at 400°C, (c) sintering at 550°C,
and (d) sintering at 650°C.
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Fig. 5. TEM image of PZT fiber after sintering at 650°C.
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