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ABSTRACT

Modified PbTiO, piezoelectric ceramics added with 0.2, 0.25, 0.3 mol of CaCQ; and 0.04 mol of
(Cop W} ) and 0.05 mol of MnO, and NiO have been fabricated.

These ceramics can be poled sufficiently within 10 minufes at 100°C under about d.c. field of 40
kv/cm, Detailed measurement was performed on dielectric constants, curie temperatures, elastic and

piezoelectric properties and coupling factors for the fabricated ceramics.

The most value of the piezoelectric coupling factors was coupling factor of thickness mode kt and
its value for 0.25 mol of Ca was about 45%. Dielectric constants of esi and e for 0,25 mol of Ca were
242 and 260, and coupling factor ratio (kt/Kp) and Qm were 6 and 357 respectively.
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( e) shear vibration

poling direction :

( d) longitudinal 7 - axis
(c) length "
(b) radiadl " @@
{ a ) thickness u > Y
X
%82 Shapes of vibrator.
B 1 Name and dimensions of vibrator.
symbol name dimensions poling direction
a thickness 2.5mmT X 3.2mmD ¢ Z-axis
b radial 1.0mmT X 15 mmD¢ ”
c length 3.0mmW X 14 romL X 1 mmT "
d longitudinal | 1.5mmW X 1.5mmL X 5mmT ”
e shear 2.0mmW X 6 mmL X 1mmT “

(W:width L:length T:thickness D ¢:diameter)
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B2 Characteristic of the (Phl-,Ca,)((Cq‘L w:_),Ti,-,)O,-l—(MnO,,NiO) ceramic at room temperature.
Xmol% 20 25 30 Xmol % 20 25 30
Dielectric constant Mechanical quality factor
£,/ € 235 242 272 Qm 486 357 312
€ /& 246 260 287 Elastic constant
€5,/ €0 205 214 231 s,"’.‘“‘_n"’/"’ 7.46 8.82 | 10.41
&, /€0 229 239 260 A -2.09 [.4,23 | -2.12
Coupling factor sty -8.81 |-3.54 | -3.20
k, 0.10 | ©.09 0.12 st 17.20 [12.30 {11.11
Ky 0.08 | 0.08 0.09 sE, 3.5 | 2,21 2.28
k, 0.39 0.42 0.41 sh 7.51 8.87 | 10.49
K1 0.35 0.36 0.33 she -2,04 | -4,17 |-2.03
Kue 0.26 | 0.28 | 0.31 st -8.49 | -3.26 |~2.86
Piegoelectric constant s 15.09 | 10.87 | 9.75
dype~le/o | g 96 |-10.99 | -14.25 Sty 3.27 2,03 | 2.07
dyy 66.19 | 55.17 | 57.30 Ses 19.08 | 26.09 (25.06
dyg 22.71 | 20.60 | 23.64[cE0/ma] 1o o0 | o 40 | 662
g v/ Lare | o5 | SsLal e 28.54 | 45,3 143.7
gn 31.82 | 25,74 | 23.76] o3 15.23 | 7.80 | 7.9
g1s 10.43 8.95 9.30 o 30.6 49,43 (48.35
Frequency constant {Hz-m) Ces s.24 .83 | 3.99
N, | 24n 2512 2670 Poisson’s ratio
Ny 1957 1786 1887 og 0.28 | 0.47 | 0.20
N, 22217 2086 1932 Sintering density (£ ¢ )
N, 1786 1596 1625 P 6.76 6.51 6.41
N,z 1234 1405 1476 Curie temperature (T)
Contraction constant (%) Te 270 20 185
17.41 | 17.55 | 17.65 Curie constant (10° °K)
c | 28] 1r38] 100
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