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Abstract: In this paper, in order to develop outstanding Pb-free piezoelectric composition ceramics, the
(NaoszsKoa43lioosr)(NbogssShoosTaoes7)Os  + 0.3 wi%BiO; + 0.4 wit%Fe,03 + x wt%CuO (x= 0~0.8
wt%)(abbreviated as NKL-NST) lead-free piezoelectric ceramics have been synthesized using the ordinary solid state
reaction method. The effects of CuO-doping on the structure and electrical properties of the NKL-NST ceramics
were systematically studied. The results show that the ceramics exhibit a pure perovskite structure with
orthorhombic phase at room temperature, and secondary phase was found in the ceramics. The 0.4 wt%CuO added
ceramics sintered at 950C showed the optimum properties of piezoelectric constant(dss), planar piezoelectric
coupling coefficient(kp) and mechanical quality factor(Qm) : dss= 213 [pC/N], kp= 0.43, Qm= 423 respectively.
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Fig. 1. X-ray diffraction patterns(XRD) of specimens as a
function of the amount of CuO addition.

Fig. 2. The scanning electron microscopy(SEM) of specimens
as a function of the amount of CuO addition. (a) 0 wt%, (b) 0.2
wi%, (c) 0.4 wit%, (d) 0.6 wt%, and (e) 0.8 wt%.
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Fig. 3. Density of specimens as a function of the amount of
CuO addition.
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Fig. 4. Piezoelectric constant(dss) of specimens as a function of

the amount of CuO addition.
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Fig. 5. Electromechanical coupling factor(k,) of specimens as a
function of the amount of CuO addition.
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Fig. 6. Mechanical quality factor(Qm) of specimens as a

function of the amount of CuO addition.
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Fig. 7. Dielectric constant(e;) of specimens as a function of the
amount of CuO addition.
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Fig. 8. Temperature dependence of dielectric constant of

specimens as a function of the amount of Fe,Os addition.
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Fig. 9. P-E hysteresis loops of specimens as a function of the

amount of CuO addition.
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Table 1. The physical properties of specimens as a function of
the amount of CuO addition.
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