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Abstract: In this study,

KNbOs-substituted (Li,Na,K)(Nb,Sb,Ta)Os; ceramics were investigated to develop

Pb-free composition ceramics for multilayer actuator and energy harvester applications. The X-ray diffraction

analysis indicated that all samples were pure perovskite phase and no secondary phase was found. A
tetragonality as a function of KNbOs substitution showed the maximum value at 1.5 mol% KNbO3; and then
decreased. The SEM image analysis showed the maximum grain size of 3.14 gm at 1.5mol% KNbOs. In the
composition ceramics with 1.5 mol% KNbO; sintered at 1,100T, excellent properties of density= 4.75 g/cm’,
electromechanical coupling factor (kp)= 0.50 and piezoelectric constant(dg)= 290 pC/N were obtained, respectively,
suitable for piezoelectric actuator and energy harvester applications.
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Fig. 1. The X-ray diffraction pattern of specimens as a
function of the amount of KNbO; substitution.
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Fig. 2. The scanning electron microscopy (SEM) of
pecimens as a function of the amount of KNbO;
substitution (0, 1.5, 3, 4.5, 6 mol% KNbO3).
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Fig. 3. Density of specimens as a function of the

amount of KNbOs substitution.
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Fig. 4. Dielectric and piezoelectric properties of the
ceramics as a function of the amount of KNbO;
substitution [(a) electromechanical coupling factor kp, (b)
piezoelectric constant da, (c) mechanical quality factor
Qm, and (d) dielectric constant er].

S000

swo | (a) :
E 00| u KINbO, Omel% v‘
a ® KNBO, LSmal% >
gm-_ A KNbO, 3.0mel% ‘t
2 =] R Py
Em- ; /A
E sm—‘ .!:
= 2000 -|

L
um-' WY e
. - -

T T
=0 300 %

v 1% 2
Temperature (T)

m-
1T}y
on] ..l|=’!E:EE:§::
1100 N " el
1000 - .:-‘ v
Sm- Lo, v " KNO, %
L DO o KNGO, Limol%
e - v v KNbO, 4Smol%
Y B + KNGO, 60mai%
B oy e ®
Temperature (T )

Fig. 5. Temperature dependence of dielectric constant as
a function of the amount of KNbQO; substitution.
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