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ABSTRACT

Piezolectric ceramics of Pb{Zr, Ti)O, system were fabricated and used for shear type accelerometer. Among
compositions studied, La™ and Nb*® doped composition showed the highest dis, and Ki5 and the morphstropic
phase boundary (MP.B) was shifted toward rhombohedral site.
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Fig. I. X-ray chiflraction palterns for the modified PZT
powder after calcined 7507T/4 hr.
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Fig. 2. SEM Photomicrograph of the marphology for
the madified PZT powder after calcination {750
T/4 hr).

Fig. 3. SEM photomicrographs of the fracture surfaces
of PbeLag(Zry-xTis)esNbogOy ceramics sinle-
red at 1220C/1 hr. (a) X=0.485, (b} X=050
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Table 1. Sintering Characteristics for the Modified
PZT Ceramics: Pbp{iLaQ,l(er-A'Ti){)g?sNbQQﬁOg

X | oBHx | AR | Ads | AAesE

{(gm/cm®) (o) (%)
0.485 7.788 7.55 96.9 15.6
0.49 7.783 7.67 98.6 16.8
0.495 7.824 7.62 974 15.8
(.50 7.798 749 96.1 15.6
0.505 7.798 7.63 97.9 158
0.52 7.787 772 99.1 16.9
0.52 7.811 7.49 55.9 15.0

Table 2. Lattice Parameter for the Madified PZT Ce-
ramics after Sintering (1260%/1 hr}: Phelag
{Zr, —A’T-b() a7al ¥ 0as03

X | 0485| 049 | 0495 | 050 | 0.505| 051 | 052
c(A) | 4118 | 4.118 | 4108 | 4119 | 4.108 | 4.119 | 4113
alA) | 4.048 | 4.048 | 4041 | 4,041 | 4.045 | 4.041 | 4.035
cfa | L017 | 1017 | 1.017 | 1.019 | 1.015 | 1.019 | 1.019
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Table 3. Mhelectric and Piezoelectric Properties for the Modified PZT Ceramics: PhoLag(@r-aTig) uraNbpeas

X 0.485 0.49 0.495 0.50 0.500 0.51 062
K, B.P 15586 1450 1383 1363 1320 1262 1158
1 kHz RD) AP 1754 1759 1612 1590 1493 1450 1264
DF. B.P 2.6 2.2 25 2z 2.5 2.1 2.4
(1kHz, %) AP 2.0 20 19 2.7 1.8 16 1.9
Ka:® B.P 1287 1302 1249 1219 1246 1141 1087
(10 MHz, RT) AP Qa7 1087 964 1031 927 873 821
D.F, BF 44 45 45 4.3 4.1 41 39
(10 MHz, %} AP 2.8 3.0 2.8 26 26 2.5 24
dag (pC/NY 299 52 49,2 43.5 46 46.6 43.7
O 63 T2.4 60.4 57 23
K" (1kHz, RT) 1723 1551 1365 1198 1271 1258 1144
DF. (1kHz % 35 3.0 27 3.0 3.5 35 34
K..° (6 MHz, RT) 976 906 816 784 711 701 667
D.F. (6 MHz, RT) 7.0 9.0 8.0 6.0 5.5 6.9 75
ks 0.66 0.65 0.63 0.59 0.66 0.67 0.65
di; C/N) 561 521 481 417 485 484 448
& 7 ,
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Fig. 4. X-ray diffraction patterns for the undoped PZT
powder after calcined 7507/4 hr.
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Table4.Characterizations ol the Modified PZT Cera-
mics with La Contents {Composition: Pb,_.La,

{ZrssTis) aasNb posOs
X density | K (L kHz) | daz {pC/N) k Qn
{g/cm®)

0 775 844 265 0557 | 72.1
0.01 7.73 1052 204 0.552 | 70.2
002 753 1528 334 0487 | 744
0.03 7.68 1928 a78 0514 | 714
0.04 7.64 2450 431 0562 | 7.8
0.05 7.55 2670 388 0499 | 719
.05 738 2750 357 0469 | 76.7

Tahle5.Characterizations of the Medified PZT Cera-
mics with Nb Centents (Composition: PhesLag
{ZrT1 o MNb,03)

X K {1 kHz) DF (%) daz (PC/N)
0 1643 2.24 293
001 1891 2.0 308
0.02 1950 2.08 327
0.025 2450 194 431
0.03 2039 20 312
04 1896 1w 286
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