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Abstract The effects of MnO; addition on the piezoelectric properties in 0.9Pb(Mg;/sNbzs)Os-0.1PbTiO; relaxor
ferroelectrics were studied in the ferroelectricity-dominated temperature range from -40C to 30C. Dielectric,
piezoelectric properties and electric-field-induced strain were examined to clarify the effect of MnQ, addition. As the
added amount of MnO; increase, dielectric and piezoelectric properties of Pb(Mgi,sNb./3)Os became harder. From the
experimental results, it was suggested that Mn behaves as a ferroelectric domain pinning element.
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Fig. 1. Temperature dependence of dielectric constant and die-
lectric loss in 0.9PMN-0.1PT with addition of x wt% MnO.. (a)
x=0, (b) x=0.1, (c) x=0.5, (d) x=1.0.
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Fig. 2. Frequency dependence of impedance in the tempera-
ture range from -40C to 30T in 0.9PMN-0.1PT.
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Fig. 3. Variation of K, and Q. of 0.9PMN-0.1PT ceramics as a
function of MnO: concentration at -30C.
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Fig. 4. Variation of piezoelectric impedence spectrum with dif-
ferent induced electric field at —-40°C with addition of x wt%
MnO.. (a) x=0and (b) x=1.0.
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Fig. 5. Average grain size as a function of the amount of MnQO,
added to 0.9PMN-0.1PT.
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Fig. 6. Temperature dependence of strains induced by bipolar
electric field of 1.4 kV/mm in 0.9PMN-0.1PT with addition of
X wt% MnO.. (a) x=0, (b) x=0.1, (c) x=0.5, (d) x=1.0.
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