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Abstract

Abstract

In this thesis, the multi-scale micro-nano piezoelectric fiber materials were
prepared by solution spinning or electrospinning technique, which were then applied
to piezoelectric energy harvesting device. Based on piezoelectric fibers, the
performance and working principle of the piezoelectric energy harvesting devices
were discussed subsequently.

PZT and NKBT nanofibers were prepared by electrospinning technique, and the
oriented nanofibers would be obtained by the new design of the fiber receiving device.
The effects of the viscosity of polymer, spinning voltage, solidification distance,
supply rate of precursor solution and air humidity on the morphology of fibers were
also discussed. Thus, the optimal parameters of electrospinning process were
determined.

In addition, the <001> oriented BaTiO; nanowires prepared by topochemical
synthesis was studied. The BaTiOs; nanowires-polymer composite fibers were
fabricated by spinning method, and the BaTiOs nanowires with high aspect ratio were
assembled into PVC matrix to form composite fibers. The shearing stress during the
spinning process make the BaTiO3 nanowires uniformly align along the fiber.

In the experiment, the required experimental precision electrode was prepared
by screen printing or ion sputtering technique. The performance of
nanogenerators(NGs) which were assembled into components from the prepared
fibers were tested and discussed. The NGs showed high performance of converting
the mechanical energy of pressing, bending and vibration into electrical energy.

When the NG based on PZT fibers worked in the mode of pressing, the output
voltage can reach 7.13V and the current can reach 99nA. In the mode of bending, the
output voltage can reach 17.88V and the current can reach 206nA. Which in the mode
of vibration, the output voltage can reach 1.21V and the current can reach 35nA.

The NG that based on NKBT fibers worked in the mode of pressing, the output
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voltage can reach 3.45V and the current can reach 330nA. In the mode of bending, the
output voltage can reach 2.51V and the current can reach 302nA. In the mode of
vibration, the output voltage can reach 2.48V and the current can reach 56nA.

According to the characteristics of BT/PVC composite fibers, a wearable fabric
piezoelectric nanogenerator for energy harvesting application was designed. The NG
composed of the BT/PVC composite fibers, fine copper wires and cotton threads can
be easily integrated with clothing and convert the mechanical energy of human body
motion into electric energy. The metal copper wires and cotton threads were woven
into the fabric to construct the NG with interdigited electrodes. By attaching the fabric
nanogenerator on an elbow pad, the nanogenerator when was bended by human arms
can generate 1.9V output voltage and 24nA output current.

The research results show that the sufficient output energy of self-assembly
NGs could be applied to the small electronic devices, such as LCD and LED.
Therefore, the NGs show the promising future for the future of the self-energy supply

and the advantages of miniaturization, flexible, wearable.

Keywords: Electrostatic spinning; Piezoelectric; Nanogenerator
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