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SUMMARY

Temperature stabilities of dielectric constants and resonance
frequencies of the substrates are very important in piezoelectric
ceramics oscillators and filters. In this study, it was investigated
thermal resisting property of the length—-extensional vibration mode
of PZT ceramics. The mode can be utilized in fabricating
ultra—small 455kHz IF devices.

We fabricated the ceramic specimens with x=51, 52, 53, 54, 55 in
the Pb(ZrTi;—x)O3 system, And their resonance frequencies and
dielectric constants were measured before and after thermal aging. In
order to investigate the influence of thermal aging on thermal
resisting properties,  thermally aged specimens Wwere once more
thermally aged and then there resonance frequencies and dielectric
constants were measured.

Domain orientation after poling was shown to be stabilized by
thermal aging, but resonance frequencies of the specimen with x=54,
55 were changed by second thermal aging whose temperature was
higher than first thermal aging temperature.

The specimen with x=54 which i1s in M.P.B after thermal aging has
the smallest temperature coefficients of resonance frequency but, the

highest temperature coefficients of dielectric constant.
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Table 1 Grade and the manufacturers of starting materials

Raw material |Purity [%] Manufacturer
PbO 98.0 Hayashi Pure Chemical Industries. L'TD.
TiOs 97.0 Hayashi Pure Chemical Industries. L'TD.
ZrOo 999 Sigma Chemical Co.
Cro03 975 Osaka Hayashi Pure Chemical Industries LTD.
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Fig. 7 The change of temperature characteristics of resonance frequency
of the specimen with x=51 composition in the Pb(ZryTii-x)Os3
system according to first and second thermal aging

_13_



52 24l 1, 274 Aelold A2l Az

2) X

Fig. 8 Yl

-
R

SIE

ool A drn

A = 12 dollold A gl 9

51 243} v}

X=

N

el
ot
5%

53 249 1, 23} oo A# A Fo| B

3) x

A del &

ol o] %

[e=]
=

o e A AoHH. Ouchi, 1968). Fig. 9¢ll A

S

245

= B A9

=

I oF 3~4[kHz]

S

Bloll o

H.Banno¥]

1
R

ksl
“

Fa

HAAA &Fo2 o]

=
[}

af

g, 12 dollo]

ST = A WMt gl

F27k A48t

_14_



124000 —O— Before aging

122000 | —O— First aging(200C)
—/— Second aging(180C)

120000

118000
116000

114000

112000

Resonance Frequency/[fr]

110000

108000
—20 0 20 40 60 80 60 40 20 0 —20

Temperature(C) 52/48

124000 _
—O— Before aging

122000 | —O— First aging(2007C)
—A— Second aging(200C)

120000

118000

116000

114000

112000

Resonance Frequency[fr]

110000

108000 v . 1
-20 0 20 40 60 80 60 40 20 0 -20

Temperature(C) 52/48

124000 —O— Before aging

122000 | —O—First aging(200C)
—/x— Second aging(220C)

120000

118000

116000

114000

112000

110000

Resonance Frequency[fr]

108000
—20 0 20 40 60 80 60 40 20 0 -20

Temperature(T) 52/48

Fig. 8 The change of temperature characteristics of resonance frequency
of the specimen with x=52 composition in the Pb(ZryTii-x)Os3
system according to first and second thermal aging

_15_



124000
—O—Before aging

122000 | —O— First aging(200C)
—A— Second aging(180C)

120000

118000

116000

114000

112000

Resonance Frequency[fr]

110000

108000
-20 0 20 40 60 80 60 40 20 0 —20

Temperature(T) 53/47

1241
000 —O— Before aging

122000 | —O— First aging(200C)
—x— Second aging(200C)

120000

118000

116000

114000

112000

Resonance Frequency[fr]

110000

108000

Temperature(C) 53/47

124000
—O— Before aging

122000 | —O— First aging(200C)
—/x— Second aging(220C)

120000

118000

116000

114000

112000

Resonance Frequencyl[fr]

110000

108000
—20 0 20 40 60 80 60 40 20 0 —20

Temperature(T) 53/47

Fig. 9 The change of temperature characteristics of resonance frequency
of the specimen with x=53 composition in the Pb(ZryTii-x)Os3
system according to first and second thermal aging
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Fig. 10 The change of temperature characteristics of resonance frequency
of the specimen with x=54 composition in the Pb(ZryTi1-x)Os3
system according to first and second thermal aging
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Fig. 11 The change of temperature characteristics of resonance frequency
of the specimen with x=55 composition in the Pb(ZryTi1-x)Os3
system according to first and second thermal aging
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