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Abstract

The lead-free KosNaosNbOz (KNN) nanofibers were fabricated through sol-gel electrospinning
process. The effects of annealing temperature and electrospinning voltage on the phase and mor-
phology of the products were investigated. The results show that the annealed nanofibers are or-
thorhombic perovskite structured KNN materials. The increase of annealing temperature will lead
to the increase of average grain size. When the electrospinning voltage is increased from 6 to 12
kV, the diameter of the nanofibers will be firstly increased and then decreased. By integrating the
KNN nanofibers onto the interdigital electrodes, the piezoelectric generator can be obtained,
which can generate impulsive alternative voltage. The amplitude of the output voltage is up to 190
-430 mV, and will increase with the electrode spacing.
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Figure 1. XRD patterns of the annealed electrospun
products. (a) 550°C; (b) 600°C; (c) 650°C; (d) 700°C;
(e) 750°C
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Table 1. The lattice parameters and grain size of the samples obtained at dif-

ferent temperatures
7= 1. AEREMBFYINEEERS AR T
BE(CC) a (nm) b (nm) ¢ (nm) gEhL R~ (nm)
550 5.6308 5.6833 3.9745 11.6
600 5.8450 5.7298 3.9534 11.8
650 5.6632 5.8086 3.9628 17.6
700 5.6417 5.6444 3.9794 195
750 5.6753 5.6591 3.9695 31.7
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Figure 2. SEM images of the annealed electrospun products. (a)
550°C; (b) 600°C; (c) 650°C; (d) 700°C; (e) 750°C
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Figure 3. SEM images of samples obtained at different electrospin-
ning voltage after annealed at 650°C. (a) 14 kV; (b) 12 kV; (c) 10 kV;
(d) 8 kV; (e) 6 kV

El3. ARIEE TERE~HME2 650 CIRASHI SEM BBF (a) 14 kV;
(b) 12 kV; (c) 10kV; (d) 8 kV; (e) 6 kV

Table 2. The diameter distribution of the nanofibers obtained at different voltage

2. FEIBETHREHRAENERS T

BE (kV) 14 12 10 8 6
HR (hm) 70~90 100~120 120~150 80~100 70~90

©




i HLZT 224 4% KosNaosNbOs ZHKEF 4 K 1T LA LR REAIT 7T

Figure 4. Photograph of the KNN piezoelectric generator
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Figure 5. Output voltage signal generated by the piezoe-
lectric generators with different electrode spacing
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