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Abstract:  (1-x)Bios(Nao78K022)05TiOs-xLaFeO; ceramics were fabricated using a solid state reaction method. The
microstructural, ferroelectric and piezoelectric properties were characterized using X-ray diffraction (XRD), scanning
electron microscope (SEM), and polarization hysteresis loops (P-E). XRD results indicated that BNKT ceramic
crystal structure modified by LaFeO; was transformed from a ferroelectric tetragonal to a non-polar pesudo-cubic
phase with increased LaFeO; content. The improved piezoelectric properties resulted from the addition of LaFeOs; up
to 3 mol%. The LaFeO; 3mol% sample showed markedly improved piezoelectric and strain behaviors in comparison

with pure BNKT ceramic.
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Z1gTt (3] 2eiM 22 MARES FAUoR gol £
o7t EE 5o st A7} ZatE o] gl ¢S AL8-5)
x| o g7l GRA ] ot Aprt st K18
W Qlck [4,5].

g7 2422+ KNbO3[KN], BaTiOs[BT], (BiosKos)

TiO4[BKT], (BiosNaos)TiO3[BNT] 53t Z2 =4=50]
ATt AFEE HEA SAUREEE dRAAAE=R
578 =0 GaAdA= Hetste Aol 2% (curie
temperature, Tc)g AUl ot [6,7]. Treta w2
Fo] 2LoA AESH] YoM+ =2 AHolRE
7t @ 3"t o& SW, BT:E =2 44X EXM 22
TS /go] WAHR S, FRAgoA deddes
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Hot= APAlo] %7K curie temperature, Tc=120)
120°C2 o ot AA| AAA g&o Aol ol
t}. BNTE =& ZFEEZ(remnant polarization)at
¥ He LE(Te=3202 Uehiozn 2 gxdg
Qste oxololE o] 282 93t ARst Yol A
s 3 9Lk, BNTAIS 9zofole] A&sp elal oz
ofolg a7t Atsd o b #H blocking force
7} PZTASE §Alsto] Aget 292 =qslY 18
AlZ1Al EH  non-ergodic relaxorofA] ergodic
relaxor AE|2 HolslwiA A7lgelste] me Wy
(strain)o] A= A7dE 7HRAL It 8k BNT 719t
A9 7 2 SAIEL PZT 719H9] 4™ Ao
gl we AdAX A4t A A|(coercive electric
field)7b U9 3r} [8]. ol2ist A2 aidstr] st
of YAAZ FoHA FRA = e daAA A
55 BNTet 296t e 1 8AE JddsHAY, t&
Axg Wbste] AWPAG M EHS WshiTl
Wejo] wWol Al=E]w Qltt [9,10]. 2 ==oflA= BNT
o K& A7t (1-x)Bio.s(Nao.78Ko.22)05 TiO30]l perovskite
TAEE 7HAl= LaFeO; (LF)E 188 &R/JoIA9 &
A, GHEHe Avstach Ko @el 22 mol%
749 BNTY AALE7} A7dA(morphortropic phase
Boundary)o|A Zg®}7d 7| (tetragonal) 2 Hatstn| 7H
54 PS4l Uehdth [11,12). 224, K7 A
71e BNTE 4£7Z2% ©f A-siteo] ¢JX|3t Biet Na o]
O] =2 Yo R Qoo =2 24U EE U7 ofd
o), Metaro) 718 54 3 AstEch B AP
oML olg BIw7} Bigt GAELY £ HY LES
Zt= La AlEel ABO3+&AE 7= LaFeOs; (LF)E
BNKToll A7tsto 27 +x wstet 718 S0 O
off A-tstRTt [13].

2. &8 4d
© dFoMe M-S ol8sto]  (1-x)Bios(Na

(Naol78Ko,22)ol5T103-XL&FGOg (X:0~0.05) _75_}\5]9] A]’?’j%
MAtste] LaFeOso] 2f3fo]l BNKT A2t} 2o} 7]A el
Ao olxls G BASKIT 2E 9% oli)
Bi;O3, NaCOs, KyCOs, TiO;, Fey03, LayOs (Aldrich,
USARTS mAol wet 27 AYd %, Al=ayol
22 olgohH YRS P 2447 BuAstAct &
g Y2 100°CoA 12413 o) AxT =, 5C/
min® & £&2 800°CE 7[435t & 247t S9t &}
Astgct. st4 = BNKTO| LFE <9F 1~5 mol% &7}st

ol

BY g

a o S O )
/min $2&Eg 650°C 7FEst & 4AIRF AR|25to
7185 AATE & ohA] 1,150°C2 7pEste] 2413

AZstETh AF® AEE ARFRE
(Rigaku Corporation, D, max 2200 V, Japan)g& At
gsto] WAsIY om, SEM (Jeol, JSM-6700F, Japan)

2 olgstel AR UMTES BAHSAC A,
o

1A S4e A flstel 22 A2 o I mm §
A2 Auker ol MOl A, st | (Ag) AT
2 mAYSEL 700°CAA 108 5 SRS A

[¢)
9] P-E (polarization-electric field)?}t S-E (strain-
electric field) standard ferroelectric test system
(Radiant Technology Co, P-LC-K, USA) EAS =
Hstact.

3. Za U aF
a9 18 LF e wistAlA AES (1-xBis

(Nao.78Ko0.22)05TiOs-xLaFeOs2] ®W 0OJN{xE9] SEM
ojm|x|ct. A7 H/go] x|AstE Qs MAA o=z AU
st O RS 2= A3 AT £ . 1€ 1(a)

Fig. 1. The SEM
xLaFeOsceramics sintered at 1,150°C: (a) x=0, (b) x=0.01, (c)
x=0.03, and (d) x=0.05.
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Flg 2. The XRD paterns of (1-X)Bi0_5(N30_73K0_22)0_5TiO3-X|_d:€03
ceramics sintered at 1,150°C.
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Aool ARURLe] RARTL EalAl 25 A
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23 2= 49t BNKTF LFO] g=fo] T (1-x)
Bio s(Nao.78Ko.22)0.5TiO3-xLaFe038] XRD mj&io|c}. 3
mol% LF o]|5te] AlHo|A= TUAS] perovskitet
27F YEPF O 5 mol%Ql Al AESHAIE HojA
2AJol Lpehdet. gero] S7keol mat XRDO] peak
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Fig. 3. (8 P-E loops and (b) remnant polarization (P;) and
coercive éectric fidd (E;) of (1-X)Bios(Nao78Ko.22)05TiOs-xLaFeO;
ceramics.
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Fig. 4. The dectric field induced strain curves of (1-X)Bigs
(NaojsKo‘zz)o,sTiO3-XLaFeO3X ceramics.
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Fig. 5. (8) Unipolar S-E loops and (b) normalized strain (Sya/
Emax) of (1—X)Bi0,5(N3073Ko‘22)0,5TiO3-XLaFeO3 ceramics.
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