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Abstract: We investigated the effect of Ta doping on the dielectric and piezoelectric properties of
lead—free (KosNags)NbQOs ceramics prepared using a conventional ceramic processing. X-ray diffraction
analysis revealed that Ta was perfectly substituted into Nb-sites in the range of 0 to 20 at%. As Ta
content in the KNN increased, the sinterability of KNN ceramics was significantly degraded while the Ta
doping enhanced the piezoelectric constant ds, planar mode piezoelectric coupling coefficient (k,), and
electromechanical quality factor (@u). The highest values for dss, k,, and @n was found to be 156 pC/N,
0.37, and 155, respectively.
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Fig. 1. X-ray diffraction patterns of (KapsNaps)(Nb, (Ta.)Os

ceramics as a function of Ta content x.

Fig. 2. Surface micrographs of (KapsNags)(Nb; Ta O

ceramics: (a) x= 0, (b) x= 0.05, (¢) x= 0.1, and (d) x=
0.2.
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Fig. 3. Temperature dependent dielectric constant for
(KagsNaos)(Nby-yTax)O3 ceramics.

1 29 1,050°C°ﬂ/\1 2A1 3 %‘ﬂ AT AN
[

WATES etk Taol A7EA e KNN
Aebe el Aol 2Awel AlEin Wit
11 pmolgiont, Taol A7bgel wel §w7} 3
stol x- 0291 713 2ol e ARl 49 o
FAEI 04 pm AEE 24 A PEs Al ol

QA 4ol A9l 23

Ane e
=]

O ol b 12

FE A kgss & 5 Atk
o= Az e
KNN Alghl ol e w7 @43 dxshs
W, o] Tae A2AdAl Fyprp A7) Wi-ow Hal
otk (KNa)TaOsel §3el thek deleE 2t

= glon} LiNbOzel & el 1255C<ld nksf
LiTa0s0] §#o] 1650C= & zo]l& Hekd
[14]= J—Eib}"q KNNOHH %= Tao] Nbxtgl=
of weh & 1 Aol Beald Aolk

-z o
o=

%%.ﬂ #
g 3ol AnEe
vepolth T
A - 01131—24 Aol A
405CelA 925
%H%’d}b 195”(‘ Aol 2 vAE .
o]y H KNbOrNaNbOa A w (15,1619 LA
Cias ﬁolv}. 1ol A 4 el Taol :
upe} F 7hA el ‘L‘:ﬂ LropA] = o]
o] XRD ZAfolA HLxo] Tal %E
upg} 7 2ol o] ashy] Wi o B

40
351
30 |
o 25}
o
<
Qg 201 .
151 —-—1000°C
—8—1025'C
10 | A~ 1050°C
—v—1075'C
5f ©1100°C
1 1 1 1 1
0.00 0.05 0.10 0.15 0.20

Ta concentration, x

Fig. 4. Planar mode piezoelectric coupling coefficient (k)
of (KaopsNaos)(Nb; «Tax)Os
sintering temperature.
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Fig. 5. Electromechanical quality factor (Q,) of Ta-doped

KNN ceramics sintered at different temperatures.
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Fig. 6. Piezoclectric constant dy  of Ta-doped KNN
ceramics sintered at different temperatures.
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