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Abstract

0.03Pb(SbysNbo5)03-0.03Ph(Mn1,3Nb24)03-(0.94-x)Pb TiO3-xPbZrO;  ceramics doped with CeQ. were
synthesized by conventional bulk ceramic processing technique. Phases analysis, microstructures and
piezoelectric properties were investigated as a function of CeO: content (0.03, 0.05, 0.1 0.3, 0.5 and 0.7
wt%). Microstructures and phases information were characterized using a scanning electron microscope
(SEM) and an X-ray diffractometer (XRD). Mechanical quality factor (Qm) and coupling factor(kp)
were obtained from the resonance measurement method. Both Qm and k, were shown to reach to the
maximum at 0.1 wt? CeO.. In order to evaluate the stability of resonance frequency and effective
electromechanical coupling factor (Ker) as a function of CeQs the variation of resonance and
anti-resonance frequency were also measured using a high voltage frequency response analyzer under
various alternating electric fields from 10 V/mm to 80 V/mm. It was shown that the stability of
resonance frequency and effective electromechanical coupling factor were increased with increasing the

CeOq contents.
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I 1. CeO:7t ¥7Fe PSN-PMN PzZTel #uf
Aol Axdpek or/ar Al

Lattice parameter and cr/ar ratio for
the tetragonal phase in PSN-PMN-PZT
with CeQ: addition.

Table 1.

Amount of
CeOa(wt%)
0 4.1449
0.03 4.1406
0.05 4.1385
0.1 41443
0.3 4.1428
0.5 4.1421
0.7 4.1426

/.
cr/ar

1.027
1.0259
1.0252
1.0258
1.0261
1.0265
1.0268

cr(A) ar(A)

4.0359
4.0361
4.0368
4.0401
4.0374
4.0352
4.0345
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patterns  of PSN-PMN-PZT
ceramics as a function of the CeO:
addition: (a) CeO:=0 wt%, (b) 0.03 wt%,
(c) 0.05 wt%, (D 0.1 wt%, (e) 0.3 wt%,
(f) 0.5 wt2%, (g) 0.7 wt.%.
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Fig. 3.

1310 CollA 2413t &27A% PSN-PMN-
PZTel SEMIEH: (a) Ce0:=0 wt%,
(b) 0.03 wt%, (c) 005 wt%, (d) 0.1
wt?%, (e) 0.5 wt%.

SEM micrographs of sintered PSN-
PMN-PZT at 1310 C for 2 hrs: (a)
Ce0s=0 wt%, (b)) 0.03 wt%, (c) 0.05
wt%, (d) 0.1 wt%, (e) 0.5 wt%.
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Fig. 5. Effective electromechanical factor (Kesr)
as a function of CeO: addition under
strong electric field; (a) CeQ0.=0 wt%,
(b) 0.1 wt%, (c) 0.5 wt%.
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