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Abstract: We investigated the effect of Bijn(Nags:Ko1s)12,TiOs (BNKT) modification on the ferroelectric and
electric-field-induced strain (EFIS) properties of lead-free 0.97Bii»(Nags:Ko15)12Ti03-0.03LaFeO; (BNKTLF) ceramics
as a function of BNKT content (x= 0, 0.1, 0.2, 0.3, 0.5, and 1). BNKT-modified BNKTLF powders were
synthesized using a conventional solid-state reaction method. As the BNKT content x increased from 0 to 1 the
normalized electric-field-induced strain (Sma/Emax) Was observed to increase at relatively low fields, i.e., below the
poling field. Moreover, BNKTLF-30BNKT showed about 460 pm/V as low as at 3 kV/mm, which is a
considerably high value among the lead-free systems reported so far. Consequently, it was confirmed that
ceramic-ceramic composite, a mixture of an ergodic relaxor matrix and embedded ferroelectric seeds, is a salient
way to make lead-free piezoelectrics practical with enhanced EFIS at low field as well as less hysterical.
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Fig. 1. A schematic diagram of the fabrication method of
BNKT-BNKTLT ceramic-ceramic composite.
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Fig. 2. X-ray diffraction results of BNKTLT-BNKT composite
as a fuction of BNKT wt%.
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Fig. 3. Polarization hysteresis loops of BNKTLT-BNKT as a
function of BNKT wt%.

BNKTLF-BNKT Afj2}3l Z23Fr4Axjo] BNKT haF
sfo] o2 P-E o]2T o ol
}. BNKTLFQJ 3% o9 AZAx
5%o] ZIEF=SE
N E5% o2
W2 BiAl £ dALR|S0|A FE-RFE A8 ANA
QA}sH P-E o]z
(incipient plezoelectrlcs)EJri B=ry 9tk
RAZE A7F=A] 2 JHoIA= AAAI &
ASHA] ER|TE RAAZE A7t Fo] W
"oz Aot Yojupr] mhgolet olssta et

BNKTLFof| BNKT &&o] 571eto EUrEJr ZIF
HaAE ApeIa FHA}
50% o]Ate] BNKT7} &7t=
HIHE ARbR|aL kst
Ut 2 2 4t ole =
1t Groh % [23,24]9] tt& Bi7ﬂ RFE/FE B34
NE @z u} gt

Bt AA Fnacs 3 kV/mmollA] 6 kV/mm7HA] ¥

5

1

SHAZIHA 54 3748 U olg34d=
d 40 YERQIth. ©A BNKTLF+= RFEo|A] Ho]&=
=9 ¥ Eo| U A1 o]fxMd =g BNTH <
i}% 70}_Ic_>r 1;\}01]/\1 B '—JrE}Urb ;\Hm- 3:]/\1- (Sprout
shape)o]] 77k A& & 4 Qoh. 22y -9l 7}
g E Hol UEH BNKTQ] o] 342 A&l 4
FRVFOIA Kol yu[2eF (butterfly shape)= WUEL
Wi yd] mejo] siigsts AAloNA 59 MFEO]
getolt}. ol FAAA BATA A UrE}Ur% HY
E 442 BNKT7} FEo|2h= A& 2ju]str}.



A7) AR A 7.83] 3=

10 wt% 20wt%  30wt% 50 wt%

BNKTLF  g\KT  BNKT ~ BNKT  BNKT  BNKT
02 E, =3kVimm
0. N
0.
—_ E,_ =4KVimm|
é 0.2
g
% * E,_. =5KVimm;
0.2
; W
0.
0z E,..=6KVimm|
0.
o 5 55 55 55 1‘) 55 55 5
electric field (kV/mm)

Fig. 4. Bi-polar S-E loop of BNKLLF-BNKT ceramics as
function of BNKT concentration.
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Fig. 5. Uni-polar S-E loop of BNKLLF-BNKT ceramics as
function of BNKT concentration.
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