40!

EFFECT OF TIN (IV) MODIFICATION ON
LEAD ZIRCONATE TITANATE PIEZOELECTRIC CERAMICS

TUNYARUT TEVACHALAUNGKUL

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE
( APPLIED ANALYTICAL AND INORGANIC CHEMISTRY )

With compliizents
of

............................................................................

N
i FACULTY OF GRADUATE STUDIES
Ta3y MAHIDOL UNIVERSITY

& 1997

1qay



A o o o’ - o oA A o Al
FOINUITHUHHUSD ﬂ15ﬁﬂ]§|1ﬂﬁ1|ﬂ\1ﬂ1ilﬂ”ﬂ1!ﬂ (IV) Tlimi)ﬂllumwiﬂf—

= = L4 = v
’ﬂ!sﬂﬂiﬂ‘lm\'lfﬁilﬁﬂmfﬂiIﬂluﬂllﬂﬂnumminlﬂﬂ

¥oRI90 Tyyiod mMya1dags

suan INUIMAATURNTUNA

Ao o = = =4 o
( LﬂU'JLﬂ'J"Izﬁl.!.ﬂxkﬂl.lﬂuu'ﬂiﬂﬂizicl'ﬂﬂ )

AWLNITUMINILANINGHINUT

damiad AQaNiNngG  PhD.
uana e Ph.D.
L= o« = Y]
waghwd 2 luvn Ph.D.
= A Q
) WMWY PhD.
s :I 0o o
Jundusansdnun 14 NQUAIAY WA 2540
wr L}
unfiago

EY
q/ =

= A ’ Qs = 3 =
MTUEYwaTeIMIANAYn V) hiAoanian ledanaInvaims
" = a’ ] 5
@AEos lata IMnIuaes Wing (Lead Zirconate Titanate 1¥8nwide PZT) 9
= o= | s
wioy laosnaumstsznovson loa
[ ] - s c;’ = A c{ =
Tuaruusavesadsetdlunmsinyuieminmsimnzanluniswadu
s ddo; 7 o ~- 1] =S L") ]
ND3UDIANT PZT NUDAT IV (107 Intloy sio Immidlon  (mfy 65 @0 35
PZT(65:35) uazlaanunInssaiwaranianemenmuidsenms  1dusaiy
VUMY VUAUBAUATY (grain size) u,a:Tﬂsmﬁ"’1\:qan1ﬂiﬂﬂ°l‘1’f’ﬂﬁ’mqamSimf
o g 1 = 9 A Ao '
BANAIOU NUNAT PZT(65:35) U Inseadaiiusenludasou uonuniisany
A = = a 0 & o
AU TURes Nuvnll 500° wraroa Whunan 1 $2Tue mudag 1200
= ﬂ & a ) | r v o W ’
warsga Thaat 1 11 wilassadganaiguuiunn Vjuas Insalioonin

= ol )
MIAITHIADIND1IT DU



H

A oA A Y
Tudnhasuilumsanpuiomansimnnganlumsmuna lanjvesas
PZT(65:35) nakamsAnymun Tassadwvesasdnaiusenludasou uay
-y .’5 aacy s = oo = o v A
aulanumeam saiaiani ih uasaunian Tedianas nueasaIedan
-’c{ o | = 1 ] o’ v A
wwna lninguugiinglinwaamadu i anansitanzaulunsuna
lanifia quupli 800" wardod dhua 2 93 Tu
1 v -2 = t:ld Q 1
Tudwgamoilunsdnuwamsauayn @v) asluars PZT nlldaadu
TooTua vo9 o7 lanley Ao tnnullon My 52 @ 48 ( PZT(52:48) ) Az
1 F=} [ s/ =4 :::J
65 @0 35 ( PZT(65:35) ) lumawsoumsiuiudesdnmaamgiinnanzaniu
Cl = 2 L
mswnuaalmians PZT(52:48) MAudyn vy  peamsApumun Tnseadn
4 Y a
WOIMs PZT(52:48) xnlasuvninanszIauea WihuseuTudasou edsum
= 2 r:;’ Qamy g = = - |
dyn avy i auiama Iihuazanian ladidansnvasas PZT(52:48) M
:.lay o 8 A o oA ¢ 3 g 1 LI
Avu@nioodiodndyn av) 1.0 Tvanlesidud @ PZT(65:35) wunamaly
Y. Y_ | P < ] cl 1 ] a ] Ci/ d'!
h waranidh lsdidnnTnveams Wuldownlas sadum d,, Almgelude
Uuaayn avy miwtiu s Tihdeduluy pzTes:35) mnlu PZT(52:48)

luhneuniondimaaudyn



111

Thesis Title Eftect of Tin (IV) Modification on Lead -
Zirconate Titanate Piezoelectric Ceramics
Name Tunyarut Tevachalaungkul
Degree Master of Science
( Applied Analytical and Inorganic Chemistry )
Thesis Supervisory Committee
Laddawan Pdungsap, Ph.D.
Nopadol  Chaikum, Ph.D.
Pongtip Winotai, Ph.D.
Juwadee  Shiowatana, Ph.D.
Date of Graduation 14 May B.E. 2540 (1997)

ABSTRACT

The effect of tin (IV) modification on the properties of lead zirconate
titanate (PZT) piezoelectric ceramics were studied. The material were prepared
by solid state reaction of oxide powders. Characterization and physical
properties including piezoelectric properties were investigated.

The first part of this thesis involved the investigation of optimum
sintering condition of PZT(65:35). The structure of calcined powder and
sintered body were rhombohedral.  Besides, it was found that the
microstructure of PZT sintered at 500°C for 1 hr followed by 1200°C for 1 hr
had less holes and pores than other sintering conditions.

In the second part, the determination of optimum calcining condition of
PZT(65:35) was similarly investigated. It was found that the structure of PZT
(65:35) was still in rhombohedral form, and that the physical, electrical and
piezoelectric properties of PZT calcined at different conditions were affected

only slightly. The appropriate calcining condition was 800°C for 2 hr.
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In the last part, the effect of tin (IV) modification on PZT(52:48) and
PZT(65:35) was studied. Determination of optimum calcining temperature of
tin-doped PZT(52:48) was still necessary. The structure of PZT(52:48) shifted
from tetragonal phase toward the rhombohedral phase with increasing SnO,
content. Dielectric and piezoelectric properties of PZT(52:48) were improved
upon addition of 1.0 mol% SnO,. However, the addition of SnO- content did
not affect the dielectric and piezoelectric properties except ds; value of the PZT
(65:35). These values of PZT(65:35) were lower than those of PZT(52:48)

system both before and after SnO, modification.





