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Piezoelectric and Dielectric Characteristics of Lead Free (Nai2K2)NbOs;
Ceramics Doped with CuO and MnO: using Design of Experiments
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Abstract

Lead-free piezoelectric (Nap-Ki2INb(: ceramics doped with CuO and MnO: were fabricated using
the conventional oxide-mixing technique. With increasing content of CuQ and MnO: the dielectric
constunt{ta) and mechanical quality factor(Q,) value increased, while electromechanical coupling
factor(K,) and plezoelectric constant(dn) decreased. The piezoelectric and dielectric  properties
(NaizK;2INbOs ceramics doped with Cu0O 2461 wi% and MnO: 0538 wt% al sintered temperature
1030 T were attained ex = 403, Ky = 15, Qm = 122 and do = 36 pC/N. Based on response surface
methodology results using design of experiment, it was concluded that (Naj2Ky2NbO; doped with CuQ
0477 wt% and MnQO; 0.269 wt? has possibility composition of being used for piezoelectric transformer.
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Table 1. Test condition using  design  of

experiments,

T HEN rwfg} |5::-2|
i 100 0.000 0.000
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Fig. 1. X-ray diffraction results of (NajzKyzINbOs
ceramics sintered at  the optimum
sintering lemperature as a function of
CuO and MnO: contents,
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Fig. 2. Scanning elecuon microscopy resuits of (NuwoKi2INbOs ceramics sintered at the optimum
sintering temperature as a function of CuO, Mn0O: contents.
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Fig. 3. Density of (Nay2Ki2)NbO; ceramics
sinteredd at the optimum sintering
temperature as a function of CuO and
MnO: contents.
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Fig. 4. Density of (NaysKi2)NbO: ceramics
sintered at the optimum sintering
temperature as a function of CuQO and
MnO: contents.
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Fig. 5. Mechanical quality factor(Q.)  of
(NaizKi2INbO; ceramics sintered at the
optmum sintering temperature as a
function of CuO and MnQO: contents.
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Fig. 6. Electromechanical coupling factor(l,) of
(Nay2K2)NbQ;s ceramics sintered at the
optimum  sintering  temperature as a
function of CuQ) and Mn(: contents,
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Fig. 7. Piezovlectric constant(dsn) of (Naj2Kiz)
NbOs ceramics sintered at the optimum
sintering temperatwre as a function of
CuQ and MnO; contents,
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