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ABSTRACT

Temperaturc dependence of piezoelectric properties in a PMN-PT relaxor lerroelectric system with MnQ, addition was studied in
the temperature range from -40 to 100°C. Samples were poled at -40°C and the piezoelectric properties were measured by a resonance-
antiresonance method. In case of 0.9PMN-0.1PT, Q,, increased by increasing the doping contents of Mn. When 0.5 wt% MnO, was
doped, Q,, ncreased from 95 1o 480. The effects of MnO, observed in PZT-based normal ferroelectrics were also confirmed in PMN-
based relaxor ferroelectrics.
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Fig. 1. XRD patterns of 0.9PMN-0.1PT with x wt% MnO,,
where (a) x=0, (b) x=0.1, (¢) x=0.5 and (d) x=1.

A7V Sl w2 YAk =719 wshe FolekA] /4%t
o WERA Mn0,d) 277t 4A8RE Rt A
WA &= Qi) o) Iut AU PZTA MnO,2]
A7t QA AL PEE A& Bueae ne 4
FE BARE Zot) HurdozE Mn0,2 7ol ulat
A1 °‘Z}5—7]“ ot tsks Ade YEMiglen R
7.7404 7.9 g/cnf’ Beel Bl=g glo] dojRint ol F
&4 MnO,2] H7te HlMTEz B 2F7E oM

Fig. 2. SEM photographs of pohshed qurface of 0. 9PMN-O 1PT w1th X wt% MnOz, where (a) x=0, (b) x=0.1, (c) X= O and (d) x=1.
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Fig. 3. Temperature dependence of dielectric properties of
0.9PMN-0.1PT with x wt% MnQ,, where (a) x=0, (b)
x=0.1, (¢) x=0.5 and (d) x=1.
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Fig. 4. Frequency dependence of impedance in the temperature
range from -40°C to0 30°C. (a) x=0, (b) x=0.1, (c) x=0.5
and (d) x=1.
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Fig. 5. Variations of K, and Q, of 0.9PMN-0.1PT ceramics as
a function of MnO; concentration at -30°C.
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