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Abstract: The 0.99Bio=(NapslKox)osTiOg - 0.01LaAlOs,  0.01LaMnO: or 0.01LaFeO: (0.99BNKT - 0.01LA,
0.01LM or 0.01LF) ceramics were prepared by a conventional mixed mothod. The structure and
morphology of the lead free ceramics were characterized by XRD (X-ray diffraction) and FE-SEM (field
emission scanning electron microscopy), XRD results indicated that the BNKT ceramics modified by LA,
LM or LF induced a transition from a ferroelectric tetragonal to a non-polar pseudo-cubic phase, leading
to decrease in the remnant polarization () and coercive field (E.) in the P-E hysterisis loops. The
effects of the BNKT ceramics modified by La-hased ABO: pervskite structure on the electric-field
induced strain were investigated, and the largest normalized unipolar strain (5./En) was found in
BNKT-0.01LF ceramic.
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Fig. 1. SEM images of (a) pure BNKT, (b) 0.99BNKT - “5“ T
O0.0ILA, (¢) 099BNKT - 0.01LM, and (d) 0.99BNKT = é’
0.01LF sintered at 1,150 C. F %
g i 3 . 14 5
3 " 2

BNKT BNKT-LA BNKT-LM BNKT-LF

:
= = E ~ = s
- — o4
2 } 2 1 g i € BNKT-LF
A A — Fig. 3. (a) P-E loops and (b) remnant polarization (P
and coercive electric  field (I5) of La-based ABQO;
| l |  BNKT-LM modified BNKT ceramics,

4= BNKTol A vhepet b ade] +325 el
= (002)/(20002) XRD 5|z kA e FolEa &le

sldyor Wsto] eJARIMY (Pseudo-cubic) & &

Intensity (arb. unit)

W W . w w w w dol7t dlodg o & gtk olgh e AHFR
26(degree) Mak= BNKTol BMS ((BilMgosSnos)Oy [9] =

Fig. 2. XRD patterns of pure BNKT, 0.99BNKT-0.01LA, HE [101& d7istde o e gt fA& HJ'P
099BNKT - 00ILM and OSOBNKT -QOILF ceramics  ©1F
sintered at 1,150 C. a9 32 La-7|wke] AAEA A FH7L
BNKTS 24 SAel vz G g P-E o
g (29 3a)¥ o|myE FHE HFET (P
LIS0C el Al 225 448 BNKTS BNKT- LA, Remnant polarization)¥} 47 (E., coercive electric
BNKT-LM )3t BNKT-LFe XRD tel= (2% field) W3 (2§ 3(b) 2efZelr) £4% BNKT
o A= W= Ao A 274 ¢lo] perovskite 24  AlHel A$ 383 uClem'R ES BAFEF 257
sbol LpbEbLE A ow BNKTA H7Fg 1 mol%el  kV/mme] & 34 zts= 49y *’]?l A e 5
LA, LM, LF7} BNKTdl #ds] 285U & & A& 7BAT, LA, LM, LF7t #7E 9 3R85
ol XRD 49 45°~4R%}|A e AA xS #4eH 3 FAA7 FAFES ¢ 5 Uk
&4 BNKTS 7#§ A4 {N1l’l%l°li A ’é W Al ol¢& Wali= 2% 29 XRD #AdjelA o 4
(tetragonal)el] 7}l 4 AR YeEuArt o] La-7|wke] A4 EA Ao H7bvh AuAAE
[6], La-71¥ke] LA, LM, LF7} H7bglel wpe} dA4d+4-27} Zb5= BNKTol| aig-gel wu} F5440 o)A wA



710 J. KIEEME, Vol. 27, No. 11, pp. 707-711, November 2014: K. T. Lee et al.

0.30
@) pye vkt
0251 — BNKT.LA
—— BNET-LM
F 020} —BNKTLF
v
=
= 015
-]
@ g0t
005 |
oM -'. e i E A A 1 L
0 1 2 3 4 5
Electric Field(kV/mm)
b
560 Hb) [
P
o
E 4001
& a2} /
"
H
= st
2 agf
7
210 | . . A
BNKT BNKT-LA BNKT-LM BNKT-LF
Fig. 4. (a) Unipolar S-E loops, (b) normalized strain

(Si/Emad 0f La-based ABOs modified BNKT ceramics.
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