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Abstract: In this study, (1-x)Pb(Mg12W12)0.03(Ni1sNb23)o.09(ZrosTios)ossOs + xCeMnOs; (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/cm®] were obtained when the substitution amount of CeMnOs 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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Fig. 1. X-ray diffraction patterns according to the variation of
amount of CeMnO; subsitution in the 2 © range of 20~65°.
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Fig. 2. The SEM micrographs of the PMW-PNN-PZT ceramics
as a function of CeMnOs; substitution : (a) x= 0, (b) x= 0.005
(c) x=0.01, (d) x= 0.015, and (e) x= 0.02.
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Fig. 3. Density of specimens as a function of CeMnOs;
substitution.
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Fig. 4. Electromechanical coupling factor(k,) as a function of
the amount of CeMnO; substitution.
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Fig. 5. Piezoelectric coefficient(dss) of specimens as a function
of CeMnO; substitution.

3% 5 CeMnOs X2l mg WRdp(ds)S HE
slojt}. CeMnOs AJ&Hfo] F71of met A7dAI(dss)=

A
(o]
aT

79
MAp2o] Ao} o] CeMnOs A|gkge] Z7}o) e}



ANAAA 78] =i A,

2000

1600 —

1200 H

€ 500

400 .

T T T T T
0.000 0.005 0.010 0.015 0.020

Fig. 6. Electromechanial quality factor(Qm) of specimens as a
function of CeMnO; substitution.
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Fig. 7. Dielectric constant(e;) of specimens as a function of
CeMnO; substitution.
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Fig. 8. P-E hysteresis loops of specimens as a function of
CeMnO; substitution.

35000

Dielectric constant

1CI)0 1’:":0 ZCI)O 2’:‘30 360 3%0 460 450
Temperature[ C]
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Curie temperature (T¢) as a function of CeMnOs substitution.
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Table 1. Physical properties of specimens as a function of
CeMnOs substitution.
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