Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 8, p. 665, August 2009,

MEAEHE HE8s8t £ (NaipKi2)NbOsAl2tei Aol CuO &

MnO; E7toll o o™ % /78 5M

Piezoelectric and Dielectric Characteristics of Lead Free (Nai2Ki2)NbQOs
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52" o/zh’ o/dul' o|s 8 o/ E3°

(Jung-Rag Yoon"®, Chang-Bae Lee', Kyong-Min Lee', Heun Young Lee’, and Dong-Hee Rhie?)

Abstract

Lead-free piezoelectric (Nay2Ki2)NbOs ceramics doped with CuQ and MnO; were fabricated using
the conventional oxide-mixing technique. With increasing content of CuO and MnQg, the dielectric
constant(ess) and mechanical quality factor(Qm) value increased, while electromechanical coupling
factor(K,) and piezoelectric constant(dss) decreased. The piezoelectric and dielectric properties
(Nai2Ki2)NbQs ceramics doped with CuO 2461 wt% and MnO» 0538 wt% at sintered temperature
1050 C were attained €33 = 403, K, = 15, Qm = 122 and d = 36 pC/N. Based on response surface
methodology results using design of experiment, it was concluded that (Na;2Ki2)NbOs doped with CuQ
0.477 wt% and MnO: 0.269 wt% has possibility composition of being used for piezcelectric transformer.
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Table 1. Test condition wusing design of
experiments.
Batch MnO, CuO

No. NKN (wt%] [wt%]

[1] 100 0.000 0.000

[2] 100 0.000 2.435

[3] 100 0.538 2.461

[4] 100 0.511 0.000

[5] 100 0.154 0.611

[6] 100 0.158 1.831

7 100 0.424 1.841

[8] 100 0.413 0.614
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Fig. 2. Scanning electron microscopy results of (Nai2Ki2)NbQOs ceramics sintered at the optimum
sintering temperature as a function of CuQO, MnO: contents.
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Fig. 3. Density of (NaizKi2)NbOs ceramics
sintered at the optimum sintering

temperature as a function of CuO and
MnO: contents.

Surface Plot of DC

. A 2FLRAA 228 (NayeKi2)NbOs
Z739 Cu0 ¥ MnO; A71Zd & &
g

Density of
sintered at

(Na12K12)NbOs  ceramics
the
temperature as a function of CuO and

MnO; contents.

optimum  sintering

I8 55 HAHALALENAN 24T (NayKuy)
NbOszA 9] CuO 2 MnO: H7tZe] wE 7143
FAATQnE YEd 2™ elth ¢4 (NayeKie)
NbOszAd el ¥ty CuO ¢ MnO:E @5 ==

668

Surface Plot of Gm

HALA2ENM 243 (NayKi2)NbOs
zA9 Cu0 2 MnO: 71 & 7]
AA FZAAT(Qm).

Mechanical quality  factor(Qm)  of
(Na12Ki2)NbO3 ceramics sintered at the
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function of CuO and MnO; contents.
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Fig. 6. Electromechanical coupling factor(K,) of
(Nai2K12)NbOs ceramics sintered at the
optimum sintering temperature as a
function of CuO and MnO: contents.
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Fig. 7. Piezoelectric constant(ds) of (NaieKie)
NbOs ceramics sintered at the optimum
sintering temperature as a function of
CuO and MnO: contents.
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Fig. 8. Interaction analysis of (NayzKi2)NbOs
ceramics sintered at the optimum
sintering temperature as a function of
CuO and MnO: contents
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