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SUMMARY

Effects of poling electrical intensity on resonance frequency and electro—

mechanical coupling factor of PZT ceramics with the composition near
mopotropic phase boundary were investigated.

The dielectric constant of specimens with tetragonal phase increased
according to increasing poling intensity. Impedence matching of ceramic filters
depends on dielectric constant of the substrates. In fabrication process of the
devices, poling electrical intensity must be carefully controlled.

The electromecanical factors of the specimens with all compositions did not
almost changed in the temperature range -20~+80[TC]. As the composition of
the specimen come to the one nearer to mophotropic phase boundary, the
changing degree of resonace frequency according to increasing poling
electrical intensity increased. So, careful control of poling intensity is
necessary to fabricating ceramic resonator or filter using the specimens with
the mophotropic phase boundary because the devices have exact operating

frequency.
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(b} anisotropic lattice structure

(a) izotropic lattice structure

Fig. 2 Lattice structure
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Table 1. Evolution of the power sonsumption
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150[C/hlE Zeata, 1 o]$ 2= AV|EdeA] A WAAIA 232 AAHE
3ttt

dAg7t ¢ng AWML Fig 103 2S EMAS-6004 AL/ w=4, w/t>3, L
>12]°] SE= 1lm]FAR2 dviste] 2d=& ZE3ATHIL.

Raw material | Purity [%] Manufacturer
PbO 99.5 Hayashi Pure Chemical Industries. L'TD.
TiO, 99.0 Hayashi Pure Chemical Industries. L'TD.
7109 99.0 Sigma Chemical Co.

Table 3. Grade and the manufacturers of starting materials

electrode substrate

LS\

Fig. 12 The aspect of the standard piezoelectric ceramic

specimen for the length extensional vibration
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Fig. 13 Measuring system of temperature characteristics
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Fig. 15 Electromechanical coupling factors for length extensional vibration

of the specimens with the respective composition ratio
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Fig. 16 Electromechanical coupling factors for length extensional vibration of
the specimens with the temperature for respective composition ratio
Pb(ZI‘o_51Tio_49)Og (15 ,2.5, 35[kV/mm])
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Fig. 17 Electromechanical coupling factors for length extensional vibration of
the specimens with the temperature for respective composition ratio
Pb(ZI‘o_52Tio_48)Og (15 ,2.5, 35[kV/mm])
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Fig. 18 Electromechanical coupling factors for length extensional vibration of
the specimens with the temperature for respective composition ratio
Ph(Zros3Ti047)0s (1.5 ,2.5, 3.5[kV/mml)
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Fig. 19 Electromechanical coupling factors for length extensional vibration of
the specimens with the temperature for respective composition ratio
Ph(Zros:Tin4s)0s(1.5 2.5, 3.5[kV/mml)
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Fig. 20 Electromechanical coupling factors for length extensional vibration of

the specimens with the temperature for respective composition ratio
Pb(ZI‘o_55Tio_45)Og (15 ,2.5, 35[kV/mm])
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Fig. 21 XRD patterns of the specimens with Pb(Zry51Tio49)O3 composition
according to the poling strength
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Fig. 22 XRD patterns of the specimens with Pb{ZrosTio4s)Os composition
according to the poling strength
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Fig. 23 XRD patterns of the specimens with Pb{Zros3Ti047)O3 composition
according to the poling strength
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according to the poling strength

T 2. 5kv N\A~ o VYA LY

Pol ing strengt h[ Kv/nmj

28

Zr [/ Ti ration 55/45

Fig. 25 XRD patterns of the specimens with Pb(Zros5Ti045)03 composition
according to the poling strength

-
N
;%
=
AL
=)
>
>
)
N
[
lo
of
2
N
5=
&
o
o
i
oX,
o
)
BN

4 Zr/Ti=(51/49, 52/48,

_26_

Collection @ jeju



B3/4T, BA/46, 55/46)& = AM7IE (1.bkv, 25kv, 35kv)E FXFad4E 30[TCI=
71Eskel 2Rt [-20C~80CIoll wE 2F AlHe] FFu5 () E Hsh&[%]
ZUERH AT
Fig. 26~30 oAM= Zr/Ti x40 we} gx1Faae ¥stes veblfa ok
7y 24 S5 14A4 0.5k, 25k, 3.5kv) 3TGA R EEste] FYU3}
Uk e HAAA 51749, 52/48 9F AWAA 54/46, 55/45 = &
=717 AZS 0T v, AR 53/472 E=A7F =tk
FH FAFAF] 2 W5 7|77 Fopd e Bt £5A470 wE ¥
z SEEA S WEFo] FAA 2AAM 7 At wEtN A 24
o] AHE o] &3 FAFue] ARl dASA 24 H = A T A

e A% Aol BIAAY AN Bt Basi

—— 1 .5KV/mm —=— 2 5KV/mm —a— 3.5KV/mm

Variation of fr[%]

-20 -10 0 10 20 30 40 50 60 70 80
Temperature[ C ]

Fig. 26 Temperature characteristics of resonance frequency of the
specimens with Ph(Zrosi Tios)Os composition according to the

poling strength
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Fig. 27 Temperature characteristics of resonance frequency of the

specimens with Ph(Zros2Tioss)Os composition according to the
poling strength
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Fig. 28 Temperature characteristics of resonance frequency of the

specimens with Ph(ZrossTios7)O3 composition according to the
poling strength
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Fig. 29 Temperature characteristics of resonance frequency of the

specimens with Ph(Zros:Tioss)Os composition according to the
poling strength
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Fig. 30 Temperature characteristics of resonance frequency of the

specimens with Ph(ZrossTious)Os composition according to the
poling strength
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