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ABSTRACT

A pyroelectric ceramic material based an Pb{Sn,:5b;)0; modified PZT system is studied as a function of
the amount of Pb{Sn;,5hy,;)0, and PhTiO,.

With increasing the Pbh{SmSb,,)0 amount the dieleciric constant increases up to 10mol% and then
decreases, but the pyroelectric coefficient decreases. and as the PhTi0; contents increase in the 10 mal% added
PZT system, the dielectric constant increases but the infrared sensitivity decreases.

The good pyroelectric material has low dielectric constant and no pyrochlore phase, but does not depend

on the amount of remanent dipole, and its composition sites around ferroelectric —to--antiferroelectric phase
boundary.
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Fig.1. The principle of pyroelectric effect.
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Fig .2, Pyroelectric output signal of temperature and
surface charge to rectangular-wave radiation
modulation .
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Table 1. Purity Analysis of Raw Materials.

Materials | Purity (%) Manufacturing Co.
Ph0 8%.9 Aldrich Chem. Co
TiO, 99.9 "

Zr0, 99 u
S, 99.9 Alfa Products.
ShaO 99.7 High Purity Chem. Lah.

Tahle 2. Composition of specimens

) Batch Comapsitions{mol%)
Specimen No
Ph(Sn,:Shy2) 0 | POTO, PbZr(s
PS —1-1 0 25 75
I-2 3 25 70
I-3 10 25 65
I—4 15 25 ]
I-5 20 25 4]
PS —11-1 10 5 85
Ii—-2 10 20 70
1I-3 10 30 60
114 10 40 30
1I-5 10 R0 40
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Fig.3. Measuring system of pyroelectricity (a) direct
method and {b) dynamic method.
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Fig.5. SEM mlcrographs for PS—1I series specimens,
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sintered at 1275°C 1hr,
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Fig.6. XRD patterns for PS-I series specimens
sintered al 1275°C, 1hr;{s) PS-I-1, () PS-I
-2, (c) P5-I-3, (d) PS-I-4, (e} PS-I-5.
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Remanent polarization vs. PSS contents for
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Fig.15. Wave forms of pyroelectric response for the

frequencies (0.5 V/Div, 0.2sce/Div).
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