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Abstract: (Naos25Ko.4425L10,0375) (Nbo.gg75Sbo.oss Taoss)Os + 0.3 wt2%6CoO ceramics were fabricated as a function
of CuO addition by traditional solid state sintering process in order to develop excellent lead-free
piezoelectric ceramics composition. The addition of CuO in the LNKNTS composition ceramics can
effectively enhance the densification of the ceramics, resulting in the oxygen vacancies as hardening
effect. The excellent piezoelectric properties of electromechanical coupling factor(kp) of 0.378, piezoelectric
constant(dss) of 152 pC/N were obtained from the 1.0 mol% CuO doped LNKNTS ceramics sintered at
1,020C for 3 h.
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Fig. 1. Microstructure of specimens sintered 1,020T
according to the amount of CuO addition.
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Fig. 2.
according to the amount of CuO addition.

X-ray diffraction patterns of specimens
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Fig. 3. Density of specimens according to the amount of
CuO addition.
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Fig. 4. Electromechanical coupling factor(kp) of specimens
according to the amount of CuO addition.

ZE XRD # B A= CuO H7M#Ee] S7ld =
wlz9] Wyl A9 oA gtk ol Cu®' ¢
B (=072 A)2 Nb”'¢] o] 2wk (=069 A)z vij$-
FALH] dEo® AbEHL

a9 32 CuO9 H7b% wiste] whal 1,020T ol A
A AAe WE WstE ded Zlelth CuOd
Arhgel Fkel weh Aol WEE okt Frhshe
A%S veger, AgqYUxsE Cu07t 25 mol%
A7t AHNA 4442 g/enS YEFAATE o] s A
= CuOE H7rgdo=zm Ao LA F71eto
Aol adQ =77 #Ls|A L, 22 AE XY
A At s gz AR

a9 4% CuO9 H7Fg wgte] wak 1,020Ce &

3] 4
o]_?__

Aol Aztd Aol A771A AdAT (ke)
HstE yEkd Zolth Al e ke CuO9 S71el
wel Frhetthrl Zaste 4EeS vEdded, F

Agt2 1.0 mol% CuO7F H7Fe AldelA 0.378S o



A7) AAA 538 8] =2 A, A27d A10Z pp. 630-634, 20149 10€

0.5 1.0 1.5 2.0 2.5

CuO [mol%]

Fig. 5. Piezoelectric constant(dss) of specimens according
to the amount of CuO addition.
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Fig. 6. Dielectric constant(e;) of specimens according to

the amount of CuO addition.
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Fig. 7. Mechanical quality factor(Qn) of specimens
according to the amount of CuO addition.

Table 1. Material properties of specimens as a function
of CuO addition.

Sintering CuO Density " ds3

Tem.[C]  mol% [g/cm] P pC/N; & Qm
0.5 4.343 0.357 143 587 24

1.0 4.369 0.378 152 564 92

1,020 1.5 4.391 0.368 147 564 121
2.0 4.404 0.320 139 567 94

2.5 4.442 0.312 130 570 91
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