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Abstract: Magnetoelectric composites with compositions (1-x)[0.5PZT-0.25PNN-0.25PZN](ferroelectric) -
x[(Nigg,Zno1)Fe04](ferrite) in which x varies as 0, 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 were prepared by conventional
ceramic process. The presence of two phases (ferroelectric phase with large grain and ferrite phase with
small grain) in the particulate ceramic composites was confirmed by XRD, SEM and EDX. The
ferroelectric and magnetic properties of the composites were studied by measuring the P-E and M-H
hysterisis loop on the composite composition (x=0, 0.1, 0.2, 1), they were strongly affects of the phase
content in composite. The magnetoelectric votage was measured as a function of DC magnetic field and
the maximum magnetoelectric voltage coefficient of 14 mV/cm Oe was observed in x=0.2(80 mol%
ferroelectric and 20 mol% ferrite phase).
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Fig. 1. XRD patterns of the (1-x) PE - xPM composites
(PE : O, PM : @).
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Fig. 2. SEM micrographs of the (1-x) PE - xPM

composites (a: x=0, b: x=0.2, c: x=1).

Table 1. Chemical composition of different grain of the
0.8PE-0.2PM composites obtained by EDX analysis.

PE (#1) PM (#2)
Element
wt% mol% wt% mol%
(0] 20.3 66.7 26.8 62.2
Ti 34 3.7 4.3 3.3
Fe 25 2.4 285 16.2
Ni 1.2 1.1 20.7 105
7n 1.1 0.9 5.7 3.2
Zr 35 2.0 3.6 1.6
Nb 189 10.7 4.6 1.9
Pb 49.1 12.5 5.8 1.0
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Table 2. Physical properties of the (1-x) PE - xPM

particulate ceramic composites.

X D (g/cm®) S (S/cm) er tané
0 793 1.68x10 " 2138 0.0267
0.1 7.54 1.99x10°"° 1850 0.0264
0.2 7.35 1.23x10° " 1576 0.0274
0.4 6.51 1.69x10° 1927 0.3283
0.6 5.89 1.62x10 1 2168 0.4501
0.8 5.38 9.17x10 " 298 0.3516
1.0 441 2.77x10° - -
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Fig. 3. P-E curves of the (1-x)PE - xPM composites.
(x=0.1, 0.2)

10
8
5 6
E 4
o P a
k3 2 E.d’oi??"oo X=0.1
s oL
E= B
= i 2
N | -2000 -1000 oo"’é;{’ﬂ' 1000 2000
= ) 5
Q %pogjcwfﬁb o*
% SBTIATOOER H o o4 1
oot €T
w"".’"
WBANE S 0+ s 4
-10 e

Magnetic field(Oe)

Fig. 4. M-H curves of the (1-x) PE - xPM composites.
(x=0.1, 0.2).
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