31
(PhO)
(Zr02
(2

(PVDF)
(CH.OH)
(MEK) (C.H.COCH3
(CH.COCH.)

31

Kanto Chemical
Fluka Chimeka
Fluka Chimeka
Fluka Chimeka
BDH AnalaR

Unilab Reagent

Carlo Erba Reagenti

41 0

0-3

PVDF

(MEK) !

>99.05%

>99.0%

>99.0%
Mr~534,000

99.8%min assay

99.8% min assay



3.2

CIP

(lon coater)

(Vacuum desiccator)

Particle size analyzer

X-ray diffractometer (XRD)
Scanning electron microscope
Thermogravimetric
and  Differential
Analyzer (DTA & TGA)
Differential Thermal Analyzer
(DTA)
Thermogravimetric
(TGA)

Analyzer
Thermal

Analyzer

3.2

Mettler instrument

Hitachi

Tabai espec coorperation
Naberterm

T.M.C.Hydraulic press
Kobelco

Marumoto kocho kaisha
Buehler

Decon ultrasonic

Eiko

Buehler

Shimadzu
Shimadzu
JEOL
SEIKO

Perkin-Elmer

Perkin-Elmer

Mettler AM 100
214
Safty oven SPHH-100

130%
Dr.CIP
P 1000 2400
Eiko IB-3
SA-CP3
XD-610
JSM-T330A
TG/DTA 200

DTA 7

TGAT
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31 '

311 '
PhO, Zr02 1i02, PZT PVDF 1
(sodium hexametaphosphate) . %
(dispersing agent) magnetic stirrer
pipette
Centrifugal Particle Size - Analyzer ~ SA-CP3
3.1.2
(Scanning Electron Microscope, SEM)  JSM-T330A
) SEM
, PZT PVDF
(stud)
lon coater 4
PZT 5000 PVDF 1500 10000
(disk)

(Fracture Surface)

100 10000 '

hot- press

150 18

7500

PVDF

37
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313

' PbO, 02 Zr02 PZT PVDF X-ray
Diffractometer (Shimadzu Corporation ~ XRD-6000)

Sample Holder

Holder Cu-Ka radiation X = 1.5405
A 30 kV. 30 mA. 20 10 80
(PbO, 0..Zr0.  PVDF) 20
20 80 PZT 20 20-60
20 29.5 20
intensity ) JCPDS
JCPDS
3.14 ,
2 Differential Thermal Analysis

Thermogravimetric Analysis

3141 Differential Thermal Analysis (DTA)
PVDF DTA (SEIKO  TG/DTA
220) PVDF 100 ,
80 1 desiccator
PVDF PWOF ' 1
30 900

10 PZT:PVDF 71525



3142
20)

80
30 900

PZT:PVDF
(Perkin-Elmer  DTAY)

10

315

pycnometer

pC
pw

39

DTA (Perkin-Elmer  DTAY) 50 600

10
Thermogravimetric analysis (TGA)
PVDF TGA (SEIKO  TGIDTA
100
TGA
10
15:25 TGA
50 600
PZT pycnometer
5
2 3
30
(0
desiccator
()
P = @E-BRv
(- )-(-P
(g/em3)
(g/cmd
pycnometer ()
(9



(9
PVDF He pycnometer

AccuPyc 1330 Pycnometer PVDF

()

"samp  “cell  “gas

(0)=—
(Vee, ~ v >
2
valve valve _ valve
Sample cell expansion cell
(Pa (1
sample cell P1
open close _ close
Sample cell expansion cell

b

Pl(vee, -~ Vsamp )= CRT g pVexp neRTa



weight)

60

nc= V...
= V@p
open Sample cell open expansion cell1 close
P2 p2
A2 (veell — A“samp Nexp) — ncha nepTa
3
P2 (ycell — "samp "epr — Plircell — A~samp ) Pa’exp
VSp
‘'samp = V'cell =P
pl -
P2
P,,P. ,Pa Pressure Transducer
(p) = ——
~samp
Sic 1000 2400
105-110 (Dry

(Vacuum pump) 30

(Suspended weight)

41



(Saturated weight)
(% Apparent Porosity)

%

SEREY

(Bulk density)

pulkensity = -~ XP

Yoapparent porosity = E;lXP X100

(glem3

?

42



43

3.2 (PZT)
(Mixed oxide)
31 (Lead oxide : PbO)
(Zirconium oxide: Zr02) (Titanium oxide: Ti02
80 2
desiccator Pb(Zr02rio08 O
4 (HDPE) |,
(acetone) 16
80 (Pestle and
mortar) (calcine) 850 4
11
3.2 16

100
XRD



31

(PZT)
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3.2
3.3
0-3
R,
Cold Isostatic Press
2
press 200
3 (MEK)

hot-press 150

(Calcination profile)

PZT-PVDF
200

PZT-PVDF hot-

PZT-PVDF
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1 PZT-PVDF

Cold Isostatic Press 200
PZT  'PVDF PZT:PVDF
60:40 70:30 80:20
( XRD PZT
197 XRD
PVDF 18 He-Pycnometer)
(CHOH)
(Magnetic stirrer) 30 hot-plate
PZT  PVDF SEM
100 64 MPa.
CIP 169 MPa. (2000 kgflcm2)
200 PVDF
DTA TGA 4.16 120
200 30
200 (30 )
PZT-PVDF

3.3



3.3

47

SEM

DTA
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2 PZT-PVDF hot-
press 200

PZT:PVDF 60:40 70:30  80:20

100
150 5
10
hot-press 128 MPa 200 Rl
SEM 35
hot-press
hot-press uniaxial
Hot Press
(heater) (controller)
34 (mould)
mould

34 hot-press



3.

hot-press

PZT-PVDF
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50

3 (MEK) PZT-PVDF
hot-press 150

PZTIPVDF 60:40 65:35
10:30 75:25 8020 8515 65:35 7525 8515

50 PVDF
(Methyl Ethyl Ketone : MEK) VEK
PVDF *1) (Magnetic tirrer)
PVDF PZT

PZT  PVDF SEM
50
100
hot-press 128 MPa, 150 30
hot-press 200
PVDF hot-press



36

hot-press

PZT-PVDF VEK

51
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