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Abstract: In this paper, in order to develop the composition ceramics with the outstanding piezoelectric properties,

Pb(Mg12W112)0.03(Ni13Nb23)0.09(Z10.5Ti05)08s803 ceramics substituted with BiFeO; were prepared by the conventional

solid-state reaction method. The addition of small amount of Li,CO; and CaCO; as sintering aids decreased the

sintering temperature of the ceramics.

The effects of BiFeO; substitution on their piezoelectric and dielectric

properties were investigated. when 0.015 mol BiFeO; was substituted, the optimal physical properties of d33=590

pC/N, E=8.78 kV/mm were obtained.
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(1-x)Pb(Mg1,/2W1/2)0.03(Ni1/sNb2/3)0.09(Zro 5 Tio.5)0.8803
+ 0.2 wt%Li,CO3 + 0.25 wt%CaCOsz; + xBiFeO;
(x=0, 0.005, 0.01, 0.015, 0.018)
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Fig. 1. The SEM micrographs of the PMW-PNN-PZT ceramics
as a function of BiFeOs; substitution: (a) x= 0, (b) x= 0.005,
(c) x= 0.01, (d) x= 0.015, and (e) x= 0.018.
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Fig. 2. Density of specimens as a function of BiFeO;
substitution.
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Fig. 3. Electromechanical coupling factor(k,) of specimens as a

function of BiFeQOj; substitution.
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Fig. 4. Dielectric constant(e;) of specimens as a function of
BiFeO; substitution.
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Fig. 5. P-E hysteresis loops of specimens as a function of
BiFeO; substitution.
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Fig. 6. Temperature dependence of dielectric constant and the

Curie temperature (T.) as a function of BiFeOs; substitution.
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Table 1. Physical properties of specimens as a function of BiFeO; 4. BiFe039] X|geFo] &71E42 X A= x=0.0150]

substitution. A 8.78 kKV/cm7tX] &7 22 3
BiFO,  Demsity T T k. P, 7ol S7toll Wt dasts 542 UEUIH
[mol] [g/cnt] ko Constant  [pC/N]  [pC/N] m [kV/em]  [pnCler] B1Fe03— Klg}o}oi}%‘] d A 7], :’7." 7]'_/1\_.3]‘K] o}t

= — O — o B
0 7.83 0.64 2,453 643 211 7090  7.845  28.125 OD:]}\~] 801-7(17;" E 57].2 9,}0 6EP 4\_ 9\19\11 o] oﬂ H:]-E}
0.005 7.84 0.63 2,482 624 207 67.90 831 2837 7| 0]-]7<0ﬂ ]E‘IJ ] 7:4@-3].5]._]—_; 7\374'?_}':4'
0.01 7.85 0.62 2,424 599 194 6798 835  27.165
0.015 7.89 0.6 2,522 590 192 7108 878 26.92
0.018 7.88 0.59 2,414 562 191 7032 866 26675 REFERENCES
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