200410

miiviidnnmsaioasauiaveussiiinaou nda Faliguamaluidy (-
X)Pb (Zro 52Tig.45)0s - x(Biz 25Lag 7s) TisOr2 10 x HAWMM 0, 0.1, 03, 0.5, 0.7, 0.9 LAz
10 wwdmlaeinnin Awdoulaeiinoveonled uazFumosigumglisenin 950-
1200 °C Whunm 4 F2Tae ﬁ'aaﬁmswrw1ﬁ'7u/awmqmngﬁ 5 °C/min Wuh gamgiifi
mungaufigadmivmniinlussuuil fe 1150 °C gunlhdaiingnsasdmiianm
mnminlndfsfufianumnmivdiniineni 95%  smhniussdefimaunesi
gamgll 1150 °C hihhnsassaevesilsznoumandl Tassardfumegana anidma
a9 i naziFana

nnnsasevesilsneumunidmaiamsdrinnvesisiiond  uaaeld
dwiuflowsdnduine BLT Jevaz 50 Tﬁmfmﬁ’ni'?yu‘lﬂ%:ﬂsmgﬁﬂ%a BLT wiudn
unsiijefiin BLT 3ovas 10 Tﬂmfmﬁnf’;u'lﬂ%zﬂﬂﬂgﬁmm PZT wusa wams
aswaeURRITindondonanssmidEnaseuuuudesnsia wuh maiinigasdou
0.3-1.OBLT sefnsuiiddnvazihusinng luvasimnionime PZT wnn fo w51
findasidau 0.9PZT-0.1BLT uaz 1.0PZT nsuiigirihumBoummenyy dlofinison
vinansuves PZT uaz BLT 15wt wuh winamsuszasauiledns@unlimna
aslsznoudndad i luszuunniy deasvaeumuiame Iiihwounsiin wuh o
finfilimnei Indidan3ngedige e w31din 0.9PZT-0.1BLT fiduiiiy 1375 uaeziishana
derSua BLT tiudu uasimamiigaumsiin BLT uSqnd Saildwhsy 158 dmsum
mamls Ts8dnnSn wuh mssiufSinm BLT ¥l lu PZT disudmies Sraldmauay
Hranimin franmasmdevesIna Tsruiisuinudy fo Sanszinw 18 kV/em uae 125
uClem? audndy et lshamudlerfina BLT mydudnesyiWaniamans 5e@nnsn
voursnanas  SwindnvairfindruiiveandestunavesTasiadgamauazauia
Indidinm3n

defnuneniAfenaveussiindaomadiamsnauuyinnesinzyl wui faa
udeit 1@ lndRoeiy  uaefin Wil lufamadvafusumwegiavesds  Taursaiin
PZT vigmieziimanuuishumiinmesuasyihiosiign fe Sawiiy 248 uaz 2.08
GPa miwtdu uatiledudSia BLT adldlu PZT melumandusu) disudndes fe
fornz 10 Taohmin  ezdwaldmmnuduesaegdmvestivessifinmuduiud
dnussiliniddnnudanniiga Ao Sasdau 0.1PZT-0.9BLT Taviiduvhiy 6.54 uaz
551 GPa dmfumsnauuyimnesuazyladidy dmiumanudumudoseuionyes
w31din PZT v3qniesianiosiiga fie sz 0.96 MPa.m' luvaisfiniiniisasidou
© 0.5PZT-0.5 BLT fisnniiqa o Yszanm 337 MPa.m"? sines3suiiseennsoaqyllén
aunsondawsiinneuTnda PZT-BLT #finnuTaamumedniuezFinald oo
lefoddiismuamniaiendn fle sasidau PZT uaz BLT wu msiiindasidau
0.9PZT-0.1BLT azlfidmIwihiia Tuvaizfisiin 0.1PZT-0.9BLT swilouimiFanadi

manzawsxildlse Tomidely



Abstract 2 O O 4 1 0

This research studied fabrication and properties of composite ceramics with
formula (l-x)Pb(Zl’o_szTioAg)O:; - x(Bi3,25Lao_75)Ti3012 (when X = O, 0.1, 03, 05, 0.7,
0.9, 1.0 weight fraction). The ceramics were prepared by a solid-state mixed-oxide
method and sintered at temperatures between 950-1250 °C for 4 h with a
heating/cooling rate of 5 °C/min. It was found that the optimum sintering temperature
was 1150 C at which all samples had densities at least 95% of theoretical values.

Chemical composition, microstructures, physical, electrical and mechanical properties
were also investigated.

Chemical composition was examined using an X-ray diffraction technique. It
seemed that a rather large solubility limit (~ 50 wt% PZT in BLT) was observed for
BLT-rich phase and a somewhat smaller solubility limit (~ 10 wt% BLT in PZT) was
observed for PZT-rich phase. Scanning electron micrographs of ceramic surfaces
showed a plate-like structure in BLT-rich phase (0.3-1.0BLT) while an equiaxed grain
structure was observed for PZT-rich phase (0.9PZT-0.1BLT and 1.0PZT). The grain
sizes of both pure BLT and PZT ceramics were found to decrease as the relative
amount of the other phase increased. For electrical properties measurement, the
maximum value of dielectric constant was found in 0.9PZT-0.1BLT ceramic (& =
1375). The dielectric constant decreased with further increasing the amount of BLT
and the minimum value was found in BLT ceramic (g = 158). Ferroelectric
measurements of these samples showed that addition of small amount of BLT into
PZT increased coercive field and remanent polarization to ~ 18 kV/cm and ~ 12.5
uC/cm?, respectively. Further increasing the amount of BLT in PZT degraded the

ferroelectric properties of the ceramics. This behavior was in agreement with their
microstructures and dielectric properties.

Mechanical properties of the ceramics were determined using Vickers and
Knoop indentation methods. The results showed that hardness values measured by
these two methods were similar and tended to follow Young's modulus values. The

minimum hardness was found in monolithic PZT ceramic (i.e. Vickers hardness =
2.48 GPa and Knoop hardness = 2.08 GPa). The small addition of BLT into PZT
{(10wt%), or vice versa, significantly increased the hardness and Youngs modulus.

The maximum hardness was found in 0.1PZT-0.9BLT (i.e. Vickers hardness = 6.54

GPa and Knoop hardness = 5.51 GPa). Fracture toughness was found to be minimum
in monolithic PZT (0.96 MPa.m'?) while the maximum value was achieved at the
composition of 0.5PZT-0.5BLT (3.37 MPa.m'?). It can be concluded from this
research that the PZT-BLT composite ceramics with good electrical and mechanical
properties could be successfully fabricated. The most important factor controlling
these properties was the concentration of PZT and BLT. The best electrical and
mechanical properties could be achieved at the compositions of 0.9PZT-0.1BLT and
0.1PZT-0.9BLT, respectively.





