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. 1 SEM images of as-fired surface of thick films fired
by (a) rapid firing process and (b) conventional
firing process
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Fig. 2 XRD charts of thick films (a) before firing and
fired by (b) rapid firing process and (c)
conventional firing process
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Table | Properties of thick films

Sample Substrate Firing Atmosphere After firing Dielectric constant tand

A Al203 Rapid LNKN adhered 700 0.065

B YSz Rapid LNKN adhered 540 0.079

C Al203 Conventional LNKN adhered 680 0.040

D YSz Conventional LNKN adhered 260 0.060

E YSZ Conventional None delaminated 280 0.046
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Fig. 3 XRD charts of (a, €) sample A, (b, f) sample B,
(c, g) sample C, and (d, h) sample D
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Development of Lead Free Piezoelectric Thick Films

Toyama Industrial Technology Center; Yuichi SAKAI and Yasutomo MASUGATA

Pb(Ti, Zr)Os (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. Lead free (K, Na, Li)NbO3-BaZrOs-(Bi, Na)TiO3 (LNKN) ceramics is one of candidates for PZT, owing to its

temperature-stable MPB. In this study, firing processes of LNKN thick films by screen printing were investigated. Firing

temperature profiles of thick films were studied. Whereas delamination of thick films was occurred after conventional firing

process, thick films were adhered to substrates in the case of applying rapid firing process. However, grain growth of thick films

prepared by rapid firing process was insufficient. Firing atmosphere of thick films was also studied. Adjustment of firing

atmosphere by LNKN was useful for prevention of the delamination and improvement of electric properties.
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