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Dielectric and Piezoelectric Properties of PMW-PNN-PZT System Ceramics
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Abstract

In this paper, the structural, dielectric and piezoelectric properties of Pb{(Mg,,,W,,,),~ (Ni ;sNby)4 1s.,.
(Zry o Tigs)04s) 05 (x=0.0~0.10) ceramics were investigated with the substitution of Pb(Mg,,W,,)O;. According to

the substitution of Pb(Mg,,W,,)O,, curie temperatures were slightly decreased due to the decrease of the tetrag-

onality of crystal structure and coercive fieldes were decreased. Up to the substitution of Pb(Mg,,W,,,)O, 3mol%,

remnant polarization, dielectric constant, piezoelectric constant were increased. Dielectric constant and electro-

mechanical coupling factor(k,, ky,) were appeared the highest value of 2230. 0.64 and 0.38, and piezoelectric

constant(d,,, d;) was the largest value of 418, 202(x 10"C/N). respectively, when the substitution amount of

Pb(Mg,,,W,,) 0, was 3mol%.
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Table 1. Crystallographic properties with the
substitution of Pb(Mg,,W, )0,

PMW Lattice parameter Unit cell
volume
{mol) alA) c(A) ¢/a (A%
0.00 4,011 4.086 1.0187 65.729
0.01 3.991 4.065 1.0186 64.74
0.03 3.985 4.066 1.0207 64.594
0.05 3.997 4.065 1.0170 64.958
0.07 4,025 4.068 1.0152 66.194
0.10 3.989 4.053 1.0157 64.475
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Table 2. Dielectric, piezoelectric and material
properties of Pb{(Mg,,W, ), s~ (Ni;;3Nb,,3)
012 ~(Zry s Tiy )0 ) O, composition

Pb(Mg,,,W,,
Parameters (unit) (Mg, W,2)0,
0.03{mol)
Dielectric constant €4/, 2230
Loss factor tand(%) 0.7
k .64
Electromechanical L 0.6
L ks, 0.38
coupling factor
Ky, 0.70
Elastic VX107 m N 15.2
constant ShA0 T mTN] 185
Piezoelectric d[x10 “m*v] 202
constant d 107" m* V] 418
Poisson ratio ¢ 0.36
Mechanical quality factor Q_ 228
Curie temperature T [T) 333
Density #lg/cm’] 7.82
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