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Abstract: In this study, [Lipoi(NaosKos)o9s](NbossTao105boos)Os + xSrO (x=0, 0.0025, 0.005, 0.0075) ceramics
were synthesized by the conventional mixed oxide method. The X-ray diffraction patterns demonstrated
that ceramics possessed single perovskite structure. The SEM images indicate that microstructure can be
obviously affected by a small amount of added SrO. The phase transition temperature tetragonal-cubic(T.)
and orthorhombic -tetragonal(T,) shifts downward and upward with the increase of Sr addition,
respectively. The excellent piezoelectric properties of dss=170[pC/N], k,=0.37, Qn=64.12, T,=153"C and
T.=370C were obtained from the 0.25 mol% Sr added ceramics sintered at 1,120C for 1 h.
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Fig. 1. X-ray diffraction patterns of specimens as a

function of SrO content.
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Fig. 2. Microstrocture of specimens as a function of SrO
content. (a)x=0;(b)x=0.25;(c)x=0.5(d)x=0.75 mol%.
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Fig. 3. Density of specimens as a function of SrO
content.
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Fig. 4. Electromechanical coupling coefficient(k,) of

specimens as a function of SrO content.
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Fig. 5. Electromechanical quality factor(Qu) of specimens
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Fig. 6. Dielectric constant and piezoelectric coefficient(dss)
of specimens as a function of SrO content.
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Fig. 7. Temperature dependence of dielectric constant of
specimens as a function of SrO content.
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Table 1. Temperature stability of electromechanical
coupling coefficient(k,) of specimens as a function of SrO
content.
0.221:1001% ¥, . kp
-20 192.45 204.30 0.378
-10 192.00 203.10 0.367
o 191.55 202.80 0.370
10 190.65 201.90 0.370
20 189.75 201.30 0.376
30 187.75 199.60 0.382
40 187.70 199.85 0.387
s0 188.65 201.10 0.390
60 191.05 203.20 0.383
70 193.60 205.15 0.372
80 195.25 206.35 0.364

Table 2. The physical properties of specimens as a
function of SrO content.

Sintering  SrO  Density Oom ds3 Dielectric
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1120
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