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Abstract

In this paper, the influences of poling electric field on piezoelectric properties of 0.95(KosNaos)NbOs-
0.05Li(SbogNhbo2)Os  (abbreviated as KNN-LSN) ceramics were investigated. The specimens was
sintered at sintering temperature of 1050 C. They showed orthorhombic phase structure without
secondary phase. Electromechanical coupling factor (kp), dielectric and piezoelectric constant(dsy)
increased with poling electric field. However, mechanical quality factor (Qm) decreased. Take into
account of poling conditions and piezoelectric properties of KNN-LSN ceramics, the optimum poling
condition for KNN-LSN ceramics was poling electric field of 4.5 kV/mm. At the time, kp of 0.458 Qm
of 43.97, du of 278 pC/N, and dielectric constant of 1079 were shown, respectively.
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Fig. 1. Microstructure.
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Fig. 2. X-ray diffraction pattern.
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Fig. 3. Eletromechnical coupling factor(kp) and
mechanical quality factor(Qm) with
poling electric field.

A me& AHe A7 NAZDE
A kp)s 71 AHERAFQm)E HERE Zolt
BaAdAzt F7Hgel oel kpe F7ishe U
Qme #AdE AL et kpe 45
kV/mmell Al 04582 Hulgte& ®olil, Qm 2
kV/mmel A 526322 Hdgs 2Add, kp7t %
ow Azl et ANAHAIA L] AFEEO
ZolxlA ®oh =F, 29 33 g2 AdE, EF
AA7 ZolAFE wve] wFHETt FiH o
oz WMEgggol FolAA kp7t BFE o=

a9 32

1002

Ate 5 A kpded 98 ddiHoz Qme 743

54¢ H Ao Algdr. 45 kV/mmel%
AN E B3E &+ ANNE, HE

SAer A7]H breakdown@Ate] WAH A
2 Azrgd

a9 4= E3AAN 02 4 2 bd A
Bl Zleolth kpel Ao viztAR RS
b F7Hgkel we fAdss bAdEE ke
A8 Jedth 25 45 kV/mmelA  zhz)
Hoigk 1079, 278 pC/N9| gh& Helrh olejg Z
o QA BEFEAZ F7EsEA E=elde A
E7F FdEe] F3 2 b Ao A 8o
¥ AoR AluH

=
9
g
o

ot

T
L

d

rlr

1300 300
—+— Dielectric constant
- 12004 —a—d
= - 280
= .
w S BT
E 1100 i o
8 -
] %0 2
B s aims e 5
g %00
z . -
700 -
T T T -
1 2 3 4 45
Poling Electric field [kV/mm]
a8 4. ESEA0 wE AEe] fd 3% g A

Fig. 4. Dielectric and piezoelectric constant with
poling electric field.
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Table 1. Physical characteristics of specimens.

Poling field Dielectric dy;
(kV/mm]  constant P Qm O]

2 940 0.421 52.63 246

3 943 0.437 51.45 253

4 1016 0.440 50.68 272

4.5 1079 0.458 43.97 278
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