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Zirconium oxide
Manganese oxide
Lead oxide

Zinc oxide
Titanium oxide
Niobium oxide
Polyvinyl Alcohol
Ethanol

Sic powder

Pb(Mn, Nb23)0,
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Aldrich
Aldrich
Aldrich
Aldrich
Aldrich
Aldrich
Asia pacific
Memk
Merck

- P(Z1,Ti)0,

Purity > 99 %
Purity > 99 %
Purity > 99 %
Purity > 99 %
Purity > 99 %
Purity > 99 %

Purity > 99 %
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(ball mill)
(hydraulic press)
(x - ray diffractometer,XRD)
(scanning electron microscope,SEM)
' " (t/33 meter)
(impedance analyzer HP4294A)

(muffle furnace)
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Pb(ZrH5TiH%HﬁM llleA30111101+ZnO
0%

Ph(Zr,, Ti(41,,(Mn,,NbK10,.5 , +Zn0
0.25%

pwzil2ri,«l, M IN02 B, +Zn°
5%

Po(ZF 004D 13v2300753™Zn0
0.75%

PO<Zr 05T iO4KERE Mn b 29, H 3+Zn0
1%

()
326.3534

326.3534

326.3534

326.3534

326.3534

0.3677

0.3677

0.3677

0.3677

0.3677

3.2

82.056

82.056

82.056

82.056

82.056

130426

130426

13,0426

130426

130426

MnO,

0.7992

0.7992

0.7992

0.7992

0.7992

Nb,0,

24438

24438

24438

24438

24438

21.8422

21.8422

21.8422

21.8422

21.8422

03011

0.6022

0.9033

12044

1204558

120 7569

121058

121 261

1215862
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3.2.2
1 0,02505,075 1
2 24
250
3 Polyvinyl Alcohol (PVA) 3% 3%
4
5
6 100
7 10
1 1
8 900,950,1000,1050
150 550
30 150
850 1 300
2 300
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33
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X - ray diffractometer
(XRD)
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XRD 0.25
26 15 70 40
40 . Cu-Ka radiation A 1.540
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P (g/cm3)
1 (9)
N a
V (m3
(unit cell)
V=ak
a C a
a C (200)
. h2+k2 -
4, «2 +C2
1 2/+ D EG2 R0
200 3
(200) 4@ 0 o G-
a=2x dxo
(002) ) 02+0212 4
002
c —2x dmz

x 100/

C (lattice parameters)
(002)
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3.33
3
(scanning electron microscope, SEM)
lon coater
! 60 SEM
10000
3.4
34.1 (piezoelectric charge constant 1d )
1 <3
d Meter 6
3 3
3.4.2 (dielectric constant, K)
1
(C) 1kHz
oG
£0A
K
C
|
£ 885 x 10 F/m
343 (electromechanical
coupling factor, k )
1
kp (impedance Analyzer HP4294A)
(resonant ~ frequency, /0) (antiresonant

frequency, f 1) (kp)
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J fa - fr
kr={0395fr+OMI(fa- fr)}
f1 (H2)
/0 (Hz)
3.4.4 (mechanical quality factor,QJ
' 1 0
Impedance Analyzer (HP4294A) . (resonant frequency, fl)
(antiresonant frequency, fO) ()
(C ) 1 Hz 01
fa
O fZ1C M f2- £ 12)
Qm mechanical quality factor
f1 (Hz)
f0 (Hz)
/1 ()
C 1Hz (F)
145 S 1 5) ()

High voltage interface
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