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Abstract: (Na,K)NbOs-based piezoelectric ceramics were synthesized by a liquid phase sintering method
with a selected glass frit. The effects of the content of the glass frit and the sintering temperature on
the microstructure and the electrical properties of the samples were investigated. With the 0.1 wt% of
glass frit content, (Nags2KowuLioos)(NbogiTan10Sbos)Oz (NKL-NTS) ceramics showed the maximum values
of the relative density (99.1%) and the electro-mechanical coupling factor (k;: 0.32) at the sintering
temperature of 1,050C. It might mean that a liquid phase sintering with a suitable glass frit having the

lower flow temperature could improve the relative density and the piezoelectric properties.
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Fig. 1. X-ray diffraction patterns of (NagsKos)NbOs

ceramics as a function of the amount of the added glass
frit: (a) 0 wi%, (b) 10 wt%, (c) 20 wt%, (d) 30 wt%.

_°.
—l—‘

Aol vehgon, 4 ¥4
& TS waEd AR
go| HAE Aow 43T & A

=
ku

a2 2= 427 %o muwe dArfstn @ F4
(thermal etching) H&lste] FAlAA Aoz
g uaFz Abdlelth e BEe HulEA ¥

NANME 71E9 dFAEe] B 3} {FAE
n A F2E AW Arbo] FARFE vAFE7}
#aoz yehgEd, ol I¥ 1A #FAF f3
wuto] thek M7l wE o A5 FAHE oF
o} £9¢ Aoz wuHc) f7 BTo] 20 wt% I
7Ae ASolA 93.1%e AUUEst vgew, 7
o Ang e, &A%, Bo] AdFHo & NKN
Ao AU wrt A3 ¥ @S 2, 20 wt
olde] A7} Al WEE O #adts Ao LA
o, w3 2247 Fo 29 %3 (electrical break
down) @4to] wAsle] ¢td 54 HHE 7 UM

g AYe B3t fE ERE dFeE At
Zdé’: oA EAEL Hrisir)d HEsA o
dglon BAAS Hetslmz F #A A3
A8 sk ojweE 4 $5F dHAS %
ZAA [4]e] Ao 2 2@ HUEA WA
2z Wi ¢d S4e Frach EwE 24 B
7} UE e dL Bgdy] ke 22 2EE
1,050C 2 AHgk AT

r1r to My o
Qo r1r
=

Fig. 2. SEM images of the (NapsKos)NbOs ceramics as a
function of the amount of the added glass frit: (a) 0
wt%, (b) 10 wt%, (¢) 20 wt%, (d) 30 wt%.
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Fig. 3. X-ray diffraction  patterns of the

(NaosKouLioo) (Nboss Tagi0Sboos)Os ceramics as a function
of the amount of the added glass frit: (a) 0 wt%, (b) 0.1

wit%, (c) 0.2 wt%.
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Fig. 4. [Lattice paramter and tetragonality of

(Nays2KoaaLinoa) (NbogsTag105bops)Os ceramics as a function
of the amount of the added glass frit.
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Density and the
(Nap Ko 44L10.04)(Nbogs Tag 10Sbops)Os ceramics as a function
of the amount of the added glass frit.
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Fig. 6. SEM images of the (NaguKosLioo) (NbysTag109boe)Os
ceramics as a function of the amount of the added glass frit:
(@ 0 wt%, (b) 0.1 wi%, (c) 0.2 wt%.
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Fig. 7. The planar electro-mechanical coupling factor
(kp) and the mechanical quality factor (Qm) of the
(Naps2Ko.44Lioos) (NbossTa0 10Sboos)Oa ceramics as a function
of the amount of the added glass frit.
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