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Structural and Electrical Properties of (NagsKos)NbOs Ceramics
with Addition of BiTiO3
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Abstract - In this study, lead-free (NaosKos)NbOs-BiTiOs ceramics were fabricated by a conventional mixed oxide
method. Structural and electrical properties of lead-free (NaosKos)NbOsz ceramics with the variation of BiTiOs; were
investigated. The results of X-ray diffraction analysis showed a typical polycrystalline perovskite structure without
presence of the second phase in all specimens. Sintered density increased with an increasing of BTO and the specimen
added with 0.07 mol% of BiTiOs showed the maximum value of 97.8%. Average grain size decreased and densification
increased with an increasing of BiTiOs contents. The electromechanical coupling factor of the 0.01 mol% BiTiOs doped
NKN specimens was 0.32. Dielectric constant, dielectric loss and Curie temperature of the 0.07 mol% BiTiO3; doped NKN

specimens were 1185, 0.145% and 400°C, respectively.
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Diffraction Angle (26)
a2 1 1-x(NagsKos)INDO3 — xBiTiOz AlEH 2| X-M 3™ mef:
(@) x=0, (b) x=0.01, (c) x=0.03 (d) x=0.05 (e) x=0.07.
Fig. 1 XRD patterns of 1 -x(Nags KosINDO3 — xBiTiOs speci—
mens: (a) x=0, (b) x=0.01, (c) x=0.03 (d) x=0.05 (e)
x=0.07.
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a2 2 20=40~50° £Z0lM 1-x(NagsKos)NbOz - xBiTiOs
AlEel X-M 3H 22k (a) x=0, (b) x=0.01, (c) x=
0.03 (d) x=0.05 (e) x=0.07.

Fig. 2 XRD pattern of 1-x(NagsKosINbOsz -  xBiTiOs
specimens in the range of 26=40~50% (a) x=0, (b)
x=0.01, (c) x=0.03 (d) x=0.05 (e) x=0.07
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Fig. 3 Surface microstructure of 1-x(NagsKos)NbOz — xBiTiOs
specimens: (a) x=0.01 (b) x=0.03 (c) x=0.05 (d) x=0.07
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x=0.07.



< etk ol @ 54 1Y 39 FW wATRA
el msl el BTO #7bape] Z7bael wet Na, K 9
29 F oA % AWE ol 7|9F Ao wuHch
29 55 NKN Algtg o] BTOS #H7beko] W& x7]7]
A AAF&K)E YERE etk BTO 7ol 0.01
mol%d w AV|Z7IAZFASTE 0322 HUFS UERA
o 1 olAte] HIFE Aol M AadtE AES U
QY. o= slZEAFL0lE FE2E ZE= (NagsKes)NbO;
ZA9 A-Agd 9= Na'(0.95A) o] Lo Agroer & o
SuA S JhAE BT (1.20A)0] 0] Aol uhet e A
7t Fgol wl B-Ag Nb”' o)L ®9Fite] #A

Kp
T

0.10

1 1 1 1 1 1 1
0.01 0.02 0.03 0.04 0.05 0.06 0.07

BiTiO (mol%)

a8 5 1-x(NagsKos)NbOs - xBiTiOz AlH 2| BiTiOz & 7tZkol|
e MI171A Z>ATK)

Fig. 5 Electromechanical coupling factor (Kp) of 1-x(NagsKos)
NbOs - xBiTiOs specimens with variation of BiTiOs
contents.
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