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Fig.1. Dielectric loss of the LigosNag47Ko47NbO3 bulk
ceramics
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Fig.2. SEM micrographs of as-fired surfaces of the

Lio.osNag.47Ko.47NbO3 bulk ceramics.
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Fig.3. P-E hysteresis loop of the Lig osNag.47Ko.47NbO; bulk
ceramics with CuO 0.1wt% fired at 1075°C.
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Fig.4. Displacement of the bulk ceramics with CuO 0.1wt%
fired at 1075°C under the applied voltage of 4kV.

X 3%, CuOZEFM L1375 CTRERR L7z "2 &5
R Y7 ADP-Ee AT U AR ERT, 2LV
B ) R & 7R R B A5 M Pr= 40pum/cm’ 2315 S T
LT EBRbroT, 4%, 4KVONA R —TF&EE
ZEVN U TR DEN DR % 7~ T, TR B D 55 1
RERICPE D NE T T4 =T B35 5Tz, & KEN
N HRDIZJEEEEIL, d53=224 pm/VTH o 72,
(3) LigsNag47Ko47NbO;E D {ERL & 514

Lig 06Nag 47K 47NbOs ¥y RIZ = F vk m — 2R D
e VEMz3Re — /L TRMTDHZEICEIVE
JEAN— 2 N AR L7, ERICIZE Z2200umDY,0;

LEAZIO 2 W2, Z D EIZPt—A h &2 A7 Y
— HIE L 1300°C60minkE sl L T T &M 2 fF 8 L
72 Lip.0sNag 47K.47NbO3 2 — & k& 2 7 U — > HIjll %
WLl S, FTEIRE ClhOBEREIT- 7=, B
ERITAgN— A b & A7 U —HIk L. 850C10min
DREFIZ LV AER L7z, NA78TIv 7 AL[E UBERK
S5 11 TR B BE ik & 4T 9 & Lig gsNag 47K o 47NbO3 D 78 5 L
IYRRBFEAL, FEEREDO KGRI o7, T~ 5
L7 R, 975 CRRE L TOREMRIBE DK FTHRLET
HOHZEN DD oTZ, T TCUOD E bR E KRG LIz
EZARMEZ2% £ THEINT 2% & AKIEBE LAY A §E C
HHZEBH LN T,

Thick film
| 9 é
S, ) I{
ah
. Bulk
- =l = -
gl =z = g,g
) N eﬁ}ta
20 25 30 35 40 45 50

(20)

F|95 XRD patterns of the Lio_gsNao_47K0_47NbO3 bulk

ceramics and thick film fired at 975°C
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Development of High Performance Lead-Free Piezoelectric Ceramics

-Preparation of Lig 0sNag 47K 47NbOj3 thick films by screen printing-

Tomoaki FUTAKUCHI and Yuichi SAKAI (Toyama Industrial Technology Center)

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

Lig.gsNag. 47K¢.47NbO; thick films were prepared by screen printing and firing using Pt bottom electrodes and
ZrO, substrates. Screen-printable pastes were prepared by kneading the Lij ¢sNag47K¢.47NbO; 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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