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Abstract: In this study, in order to develop excellent lead free piezoelectric ceramics for piezoelectric
actuators application, Ligoi(NapsoKos0)oesl (NbossTao10SbooosuCoomsl03+0.00255r0  + 015 wt%K.CO; + x

wt%NbOs

(x =0 - 05 wt%) (abbreviated as LNKNTSCS-xN) ceramics were fabricated by a conventional

sintering technique. the phase structure, microstructure and electrical properties were investigated with a
emphasis on the influence of the NbOs content. High electrical properties of du= 234 pC/N, kp= 0392, &=
1,395, o= 4.70 g/cm?' were obtained from the specimen with x= 04 wit%, which suggests that the
composition ceramics is a promising lead-free piezoelectric material.
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Fig. 1. X-ray diffraction patterns of specimens as a
function of Nb2Os content.
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Fig. 2. Microstrocture of specimens as a function of
Nb:O; content. (a)- 0 wit% Nb:Os, (b)-0.1 wt% NbOs,
(c)-02 wt% NbO; (d)- 04 wt% Nb.O; and (e)-0.5
wt% NboOs.
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Fig. 3. Density of specimens as a function of Nb:Os
content.
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Fig. 4. Electromechanical coupling coefficient (k,) of
specimens as a function of Nb:Os content.
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Fig. 5. Piezoelectric coefficient (dw) of specimens as a
function of NbyOs content.
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Fig. 6. Electromechanical quality factor (Q.) of
specimens as a function of Nb:Os content.
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Fig. 7. Dielectric constant of specimens as a function of
Nb:20O5 content.
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Fig. 8. Temperature dependence of dielectric constant of
specimens as a function of Nb:Os; content.
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Fig. 9. P-E hysteresis loops of specimens as a function
of Nb2Os content.

Table 1. Physical properties of specimens as a function
of NbyOs content.

Sintering  Nb:Os Yol dn
TemplT] [witl [gemd © @ & pon

0 467 0160 126 788 73

0.1 468 0165 125 775 75

1,080 0.2 469 0.295 71 1128 154

04 470 0392 49 1395 234

05 464 0184 125 799 81
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