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ABSTRACT

Dielectric and prezoelectric properties of (Pby ;L) (TiyealIng )5 ceramics with x=0~0.2 have been -
vestigated. Ph(TiyeMny)O; showed poor sinterability and cracking on cooling. but the substitution of N¢*
ions into Ph™ sites resulted in dense microstructures withour cracking through reducing crystallographic an-
isntropy. The Nd¥ substitution, however, deteriorated the temperzture stability of the piezoelectric pro-
perties because of lowering the Curle point. Electramechanical anisotropy(&/k,) imdicated a maximum value
of 10 when x=0.1. This result might be attributed to the counteracting effects that with mcreasing ¥, the
lattice anisotropy decreases while the polng becomes easier due to the increase m 0¥ vacancy con-
centration. Thickness-shear mode resonatars with (PhygNda ) (T peMng 205 composzition showed good reso-
nant characteristics around 4.5 MHz.
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Fig. 1. Composition dependence of theoretical densily
for (Phyq g Nd, )} (TiyeMng )0y ceranics sinter-
ed at 1200°C.
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Fig. 3. XED patlerns of (Pbm erI\ng}(Tlugalwnu,nz)o'j
ceramics sintered at 1200°C.
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Fig. 4. Composition dependence of lattice parameters
and tetragonahty for (Phys Nd )T eMng )
05 ceramues sinterad at 1200°C.
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Fig. 5. Temperature dependence of relative dielectric
constant measured at 1 kHz for (Phy,5Nd,)
{T150sMn19 0205 ceramics sintered at 1200°C.

500

-~ 400
o T.=4826- 1848 x
£ 300f-
=
n
2 200
—
O

100{-

0.0 01 0.2
Compaosition, x

Fig. 6. Composition dependence of the Curne pomt
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Fig. 7. Composition dependence of electromechanical
coupling factors and mechanical quaity factor
for (PhyeNd){(TipeMng )0y ceramics sint-
ered at 1200°C.
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Fig. 8. Composition dependence of electromechanical
anisotropy.
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Fig. 10. Impedance characteristic of a thickness-gshe-
ar made resonator.
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damentai resonant frequency.
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