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Fig.1. Dielectric loss of the Li0.06Na0.47K0.47NbO3 bulk 

ceramics
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Fig.2. SEM micrographs of as-fired surfaces of the 

Li0.06Na0.47K0.47NbO3 bulk ceramics. 
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Development of High Performance Lead-Free Piezoelectric Ceramics 
-Preparation of Li0.06Na0.47K0.47NbO3 thick films by screen printing- 

Tomoaki FUTAKUCHI and Yuichi SAKAI (Toyama Industrial Technology Center) 

Tomoaki KARAKI, Masatoshi ADACHI and Tadashi Fujii (Toyama Prefectural University ) 

Li0.06Na0. 47K0.47NbO3 thick films were prepared by screen printing and firing using Pt bottom electrodes and 
ZrO2 substrates. Screen-printable pastes were prepared by kneading the Li0.06Na0.47K0.47NbO3 powder in a 
three-roll mill with an organic vehicle. The microstructures and electric properties were examined. The (001) 
preferred oriented structure was obtained for the thick film prepared by screen printing and firing.  
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Fig.3. P-E hysteresis loop of the Li0.06Na0.47K0.47NbO3 bulk 

ceramics with CuO 0.1wt%  fired at 1075 .
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Fig.4. Displacement of the bulk ceramics with CuO 0.1wt% 

fired at 1075  under the applied voltage of 4kV. 
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Fig.5. XRD patterns of the Li0.06Na0.47K0.47NbO3 bulk

ceramics and thick film fired at 975


