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Fig. 1 SEM images of as-fired surface of KNLN-based thick
films fired at (a) 850 °C and (b) 1000 °C.
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Fig. 2 XRD charts of as-fired surface of KNLN-based
thick films fired at (a) 850 °C and (b) 1000 °C.
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Fig. 3 SEM images of as-fired surface of KNLN-based
thick films 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. Lead free (K,Na,Li)NbO;-BaZrO;-(Bi,Na)TiO; ceramics is one of candidates for PZT, owing to its
temperature-stable MPB. In this study, preparation of (K,Na,Li)NbOs-BaZrO;-(Bi,Na)TiOj; thick films by screen printing was
investigated. Screen-printable pastes were prepared by kneading (K,Na,Li)NbO;-BaZrO;-(Bi,Na)TiO; powder and 2 mol% of
NiO powder in a three-roll mill with an organic vehicle consisting of ethyl cellulose and a-terpineol. The prepared paste was
printed onto the substrates with Pt electrodes. The printed paste was fired at 1180 °C in a crucible. The Curie temperature (7¢)

and remanent polarization (P;) of prepared thick films were 295°C and 10uC/em’, respectively.
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