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Abstract The effects of PT/PZ ratio variations in a modified PZT system on crystal
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structure and electrical properties were studied. 0.05Pb(Sn, sShg 5)0;+ xPbTiO;+ yPbZrO,;+
0.4Wt%MnO,(=0.05PSS+0.11PT +0.84PZ+0.4wt%MnO; ; x+y=0.95) systems with vari-
ations of PT/PZ from 0.50/0.45 to 0.11/0.84 were sintered at 1250°C for 2 hr, and then

sintering density, crystal structure, dielctric, piezoelectric, pyroelectic and voltage responsity

to infrared were investigated. Sintering density was increased from 7.52 g/cm?®to 7.82 g/cm’®

with increasing PZ content. Dielectric constants at 1 KHz were decreased from 1147 to
193 with variation of PT/PZ from 0.50/0.45 to 0.11/0.84 after poling of 4 KVy/mm at
140°C for 20 minutes. All Dielectric losses at 1 KHz were less than 1 % in all specimens.
K, was increased near to 1 of PT/PZ, and maximun value of 48.2 % was at 0.45/0.50.
Pyroelectric coefficient of PT/PZ with 0.11/0.84 was maximun value, 0.0541 C/m?K, and

voltage responsity to infrared was 1.5 V.
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Fig. 1. The flow chart of fabrication of
PSS-PT-PZ system.

TO-5 type

Table 1
Properties of raw materials

Raw Purity  Mean particle
materials (%) diameter
Sn0O, 99.748  1.94 um
Sb,0; 99.0 2.22 um
PbO 99.7 3.80 um
Zr0, 99 5.20 um
TiO, 99.0 1.73 um
MnO, GR 4.54 um
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Fig. 2. Sintering density variations of

PSS-PT-PZ system sintered at 1250°C
with variation of PT/PZ.
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Fig. 3. XRD diffraction patterns of PSS-PT-PZ system sintered at 1250°C with variation of
PT/PZ 0.50/0.45', 0.45/0.50% 0.40/0.55% 0.35/0.60% 0.30/0.65° 0.25/0.70° 0.15/0.80".
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Fig. 4. XRD diffraction pattern of PSS-PT-PZ system sintered at 1250°C in case of PT/
PZ=0.50/0.45.
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Fig. 5. SEM microstructures of PSS-PT-PZ system sintered at 1250°C with variation of
PT/PZ (a) 0.50/0.45, (b) 0.45/0.50, (c) 0.40/0.55, (d) 0.35/0.60 (e) 0.30/0.65, (f) 0.25/0.70,
(g) 0.15/0.80, (h) 0.11/0.84.
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Table 2
Average grain size of sintering body ob-

tained from SEM images

PT/PZ mole ratio Average grain size (um)

0.45/0.50 3.98
0.50/0.45 3.46
0.55/0.40 6.30
0.60/0.35 7.29
0.65/0.30 3.63
0.70/0.25 5.64
0.80/0.15 3.42
0.84/0.11 7.81
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Fig. 6. Dielectric constant at 1 KHz of

PSS-PT-PZ system sintered at 1250C

with variation of PT/PZ before and after
poling.
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Fig. 8. Pyroelectric coefficients of PSS-
PT-PZ system sintered at 1250°C with var-
iation of PT/PZ after poling.
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Table 3

The curie temperatures and pyroelctic co-
efficients obtained from measurement of
pyroelectric properties
PT/PZ Curie
mole ratio temperature cient (C/m’K)

Pyroelctic coeffi-

0.40/0.55 296 C 0.02580
0.35/0.60 277 C 0.03012
0.30/0.65 260 C 0.03316
0.25/0.70 256 C 0.03256
0.15/0.80 226 C 0.03458
0.11/0.84 212 C 0.05410
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