commons

O N § D E E D

@creatwe

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HESS SH, HE, 32, 84, &3 5 253 2 2UsLICH

— f=Rr—T0—]

Ch5d 2= =4S Mdor 2Lk

HEZAEA Aot EHSANE EAIGHADE ELICH

H2d. #5t= 0l A%=S 22l 5

Jd
0
it
=]
om
i
I
B
I3
I
!

o Fots, 0 HEEY HOIS0ILIH=EY 22, 01 AEENH HEE
EFEH LFEHHHOE 2hLICH

o REATZSE Y22 5718 PO 0123 ZAS2 MSEA Falil

HEAEH OHE 0IEAS Ad= A2 HWEN Sotl 325 BA S#sLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Coll

ection



http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

750 i VAT

Morphotropic 74 Alo|l4 PMN-PZT
A2t 2~ A EA

PN REL AR B

B 5 TR

i
o+

pl

T8 HK

.l

=
e,

mook B

200606



Bt B
Morphotropic 74 Alo|l4 PMN-PZT
A2t 2~ A EA

HEHPR = W OW

PN REL AR B

I

T

i
o+

%

T8 HK

.l

e
g,

mook B

200606



Morphotropic A7 Al ol A1 PMN-PZT
Algtel 2o A EA

EgR = MW M

o] e LB LB WmXoE fihd

20064+ 12H

PEMARER FEER S b
B rER TR BRLHEY

Mmook B
kB T8 LR Girls wiEd
2006% 1211

EAZAR Fl

ES | F

% | F




Piezoelectric Properties of PMN-PZT Ceramics

in Morphotropic Phase Boundary

Yeong-Jin Ko

(Supervised by professor Gae-Myoung Lee)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF ENGINEERING

DEPARTMENT OF ELECTRICAL AND ELECTRONIC
ENGINEERING GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

2006. 12.



LIST OF FIGURES cecceeeetteesctcccctannsiieccacnnianiiineccacniiiniiiiciiiio 1
LIST OF TABLE ceeeereestseesceccnctanniimecceciaianisisesctcniiianiiieiteniisiic i
SUMMARY  cerereereescscccctaniniinscacniiianiiimeiciiiiiiiiiiiiiiiiiieiciisiiio v
;\1 T T P P e 1

II. PMN_PZT;ﬂ ?:]-71(:]_ /K—]]E]—U_"l _/’_\_9,] 01%75_‘] j_% ............................. 4
1. 701—_%_@}\3 75@ ...................................................................................... 4
2. 25 A PZTA Al 20l AFE Q) QFA EA] oo, 5
3. PMN—PZTﬁ] /\ﬂ g]_g]i ........................................................................ 7
- 8
/\]gjp/] XﬂZ} ........................................................................................ 8

D o] e 10
IV. A3 AT} B ZF v 13
1 X-ray Qxé%/%] ............................................................................... 13
2. .ﬁ_ﬁ 13; %1—;1(_ J:Er*é .......................................................................... 13
3. %lgl.?_j}_{‘[:g _‘%EETAJ .................................................................. 29
@ LI T e T TP B PO P RO POT T PP OTPPRRPOP P 25



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig

LIST OF FIGURES

1 PbZﬂ%_PbTKb Subsolidus phase diagram ................................... 5

2 Phase diagram of Pb(Mn; 5Nby 53)05-PbZrO;-PbTiO; system -«
........................................................................................................... 6

3 Distribution diagram of relative dielectric constants -eeeeeeeeeeeees
........................................................................................................... 7

4 Distribution diagram of electromechanical coupling
factors .............................................................................................. 7
5 Fabrication process of piezoelectric ceramics rreeeeeereseereeeeeeeeeeees 8
6 The aspect of the standard piezoelectric ceramic specimen
for the Iength eXtenSiOﬂal Vibration .................................. 10
7 Measuring system for temperature stability of frequency
Characteristics .............................................................................. 12
8 (a) XRD patterns of the specimens with various compositions
before pOling in narrow degree ................................................... 14
8 (b) XRD patterns of the specimens with various compositions
before pOling in Wide degree ....................................................... 15
9 (a) XRD patterns of the specimens with various compositions
after pOling in narrow degree ..................................................... 16
9 (b) XRD patterns of the specimens with various compositions

after poling in Wide degree ......................................................... 17

Fig.10 (a) XRD patterns of the specimens with various compositions



after thermal aging in Narrow degree e e 18
Fig.10 (b) XRD patterns of the specimens with various compositions

after thermal aging in wide degree -« 19
Fig.11 Electromechanical coupling factor according to compositions 20
Fig.12 Relative dielectric constant according to compositions -+ 20
Fig.13 Frequency constant according to COMPOSItIONS rrwreereessssrneeeeeennes 21
Fig.14 Temperature change rate of resonance frequency of before

PHETMAL AGING weererreerssssssesessss ettt sttt 23

Fig.15 Temperature change rate of resonance frequency of after thermal

Fig.16 Temperature coefficient of resonance frequency of the specimens

With Various COH]DOSitiOl’lS ............................................................ 24



LIST OF TABLE

Table 1 Purity and the manufacturers of raw materials -eeeseseseesmmeeenenend

— il —



SUMMARY

0.06Pb(Mn; 5Nby 5)05-xPbZrO;-(0.94-x)PbTiO,; ceramics with x value near

MPB(Morphotropic Phase Boundary) were fabricated and their piezoelectric
properties and temperature coefficients of resonance frequency were measured.
As ceramic phase change from tetragonal to rhombohedral through MPB,
temperature coefficient change from positive value to negative one. MPB is
estimated to be between Zr/Ti=48/46 and 51/43. Ceramics whose phase are in
MPB have larger electromechanial coupling factor and dielectric constant than

the others.
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Fig. 5 Fabrication process of piezoelectric ceramics
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ol AgolM= Pb(Mn,3Nby;) O3 —xPbZrOy —yPbTiO, “37A F<-e] 8714

Aol A a/yatS 41/53, 43/51, 45/49, 47/47, 48/46, 49/45, 51/43, 53/412 F4d &
T e Algte s 73S Alzstdh ol Al Zo] AlgE A998 Fxs A

23| ALS Table 1o tERU QAT

Table 1 Purity and the manufacturers of raw materials

Raw material | Purity [%] Manufacturer
PbO 995 Junsei
TiO, 99.0 Junsei
A0)) 99.9 Yakurt Pure
NbOs 99.9 Sigma-Aldrich
MnO» 99.0 Sigma-Aldrich
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e £x2 enE J5AAT GCIIA 2878 f45te] vt 4715

AL, 1220[Clel A 2417F A3 5 400[CI17HA 200[°C/h] & &8, 1 o] F 2
A712 glA A WA 22 SAYE B
dA 27t 2 29 AHEe ¥ EMAS-600 7FARIL/w=>4, w/t=3, L>12]
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