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Abstract: In this study, (1-x)Pb(Mgi2W1/2)0.03(Ni13Nb2/3)0.09(Zr05Ti05)0.8803 + xCeMnO; (x= 0~0.02) ceramics were

prepared by Columbite precursor method. The phase structure, ferroelectric and piezoelectric properties were

systematically investigated. It was found that PMW-PNN-PZT possessed superior electrical properties due to its

composition close to the MPB (morphotropic phase boundary). Coercive electric field of 10.05 [kV/cm] and density

of 7.88 [g/cm3] were obtained when the substitution amount of CeMnO; is x=0.02. In contrast, specimens with x=

0.01 showed the mechanical quality factor(Qm) of 1,091 and the electromechanical coupling factor(k,) of 0.613.
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B Alslo Columbite precursor WOz A|HS
Azston, ofefiel 2 x4 AREst AP
.

(1-x)Pb(Mg1/2W1/2)0.03(Ni1/3sNb2/3)0.09(Zr0.5Ti0.5)0.8803
+ xCeMnO3 + Sintering aids(0.2 wt%Li,CO3; + 0.25
wt%CaCO3) (x= 0, 0.005, 0.01, 0.015, 0.02) =4
ol e Alzel FEE 2uE 107 g A
1l B-siteof] &35t= MgO, WOs;, NiO, NbyOs,
ZrQ,, TiO; 2HolA ofNlES BAMNE 24Xt &
80°Cel F=Ux7IoA 1247t
4l Ax7F g5 Algs g0y
E7tYE ARESHe] 1,100°CollA] 4A|ZF kA AL
29 PbOE ANFFsto] oAl 24417t &0F

stof &k M5kt 2Ust A2s F21E719
A 12412 ol xSt g0y =72 750°CO
A 2A%F StasiITh. 2AF StaA" AlRE LipCOset
CaCOs2 AZAZR|ZE A7}sto] 24A]7F =oF xj&3sh W
BHE sttt 7AXE Algo] PVA 58902 5 wi%
A7kstal 17 @9 ZH& 15 MPa?l Jdd= &0 4
gotgon, 3= A|HE 600°CoA 1A7F ¢
burn outsto] PVAE A|AsITE 551t C
/min2 3ol 920°CO] Lgold 1A]7F 3058 AZAsHS
o Ad" AlHe] JAV|A B4 FA5H] Hsto 1
mm?o| F7|g Autstil, Ag AIZ H
o2 "2 1 600°CofjA 1087F EX]
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2 sfgon, 24X17F $o] S42 SHeC)
e ZAFsH7] Al LCR meter (ANDO
AG-4304)2 AtgstE 1, A|HO nMgx 9 AR
A+ 77t SEM (scanning electron microscope)it
XRD (X-ray diffraction)& sl A5t AR
A3 79 (linear-intercept technical
method)& ARESH AMESIRoW, RS due
Piezo-ds3 meter (APC, YE 2730A)& o|&sto &4
stoict. ®st I[EEE Ao o2t Impedance Analyzer
(Agilent 4294A)2 22X L ¥bZA ZnppQ) XA S

g &t WIIAZEAR ()N ZIAS EBRAS

(Qu}2 ArEstart
3. N ¥ n&
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CeMnOs7} 1_51 BE A= 2RPgo] WEEA]
O*O*E% AlE-Z (002)/(200)9] +=f% w37}
é‘ﬂ”g/}} (tetragonal structure phase)
T

o
Tt %L'ﬂﬁf‘o (rhombohedral structure phase)o]
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Fig. 1. X-ray diffraction patterns according to the variation of
amount of CeMnQO; subsitution in the 2 © range of 20~65°.
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(c) ()]

(e)

Fig. 2. The SEM micrographs of the PMW-PNN-PZT ceramics
as a function of CeMnO; substitution : (a) x= 0, (b) x= 0.005
(c) x= 0.01, (d) x= 0.015, and (e) x= 0.02.

a9 =2 gAastlon, x= 092 XL S
5.82 [m]e] 2HYS HQl § HAsHHTH Cex +3o]
U +4712 Ah23to] A site?l PbZAta] o] xl g 2
ot 2 AFoA=
of 22 Agsto 189l 7S Qi*l{l
N2yt &, Ce7l Rujoleog Ahgsid A
daee 571AE & QoY Tyolor: 37 A&
= oHA] %2 702 AfgET [5].

Jeﬁl 32 CeMnO; x|3r2Fo] wisto] w2 A|mo] U

S Uerd Zolth IdoA BEol% YWk CeMnOs

KIQE*OI Z71gto] 7.88 [g/cm’VHA] B7tete E4S
LUERYGIT, CeMnOs X0l mhet s i 55
(oxygen vacancy)oll 7]Ql&E]o] XUy} H41E 2
2 AtrEC} [6].
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Fig. 3. Density of specimens as a function of CeMnO;
substitution.
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Fig. 4. Electromechanical coupling factor(k,) as a function of
the amount of CeMnOs substitution.
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Fig. 5. Piezoelectric coefficient(ds3) of specimens as a function
of CeMnOs; substitution.
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Fig. 6. Electromechanial quality factor(Qn) of specimens as a
function of CeMnOs substitution.
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Fig. 7. Dielectric constant(e;) of specimens as a function of
CeMnOs substitution.
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Fig. 8. P-E hysteresis loops of specimens as a function of
CeMnOs substitution.

35000

Dielectric constant

200 250 300 350 400 450

Temperature[ C]

150

Fig. 9. Temperature dependence of dielectric constant and the
Curie temperature (T;) as a function of CeMnO; substitution.
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Table 1. Physical properties of specimens as a function of
CeMnOs substitution.
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