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Fig. 1 Firing temperature dependence of dielectric
constant and tano for KNLN-based ceramics.

(a) None

(b) NiO

Fig. 2 XRD patterns of KNLN-based ceramics without any
additives and with the addition of NiO.
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Table 1 Properties of (K 47Nag 47Lig05)NDO;5 -BaZrO,
-(BiysNag ) TiO3 with the addition of NiO.

o Tc & tano Os3 ko
(glem®)  (°C) (1kHz) (1kHz)  (pCIN)
447 270 1608 0.03 230 0.39 Fig. 4 P-E hysteresis curves of KNLN-based ceramics
without any additives and with the addition of
NiO.
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Development of Lead Free Piezoelectric Thick Films Prepared by Screen Printing

Toyama Industrial Technology Center; Yuichi SAKAI, Tomoaki FUTAKUCHI, and Tatsunori KAKUDA
Toyama Prefectural University; Tomoaki KARAKI and Masatoshi ADACHI

Pb(Ti,Zr)O; (PZT) and its related materials have been applied for actuators and energy harvesters because of their excellent
piezoelectric properties. However, due to environmental issues, there is a strong demand for developing lead free piezoelectric
materials. The effects of oxides addition on the sintering temperature and electrical properties of
(K.47Naj 47114 0s)NbO3-BaZrO;-(Big sNay s) TiO3 ceramics with a temperature-stable properties were investigated. The ceramics
without any additives and with the addition of NiO exhibited the tetragonal phase. The sintering temperature was decreased by
the addition of NiO and CuO. NiO addition was also effective for broadening the range of the sintering temperature window.
The ds; value, the radial-mode electromechanical-coupling factor, and Curie temperature of the ceramics with added NiO were
230 pC/N, 0.39, and 270 °C, respectively.
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