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frequency : 2.09:<108 I'lz, and freezing teurperatr-lre : 378"C. All this paranretars

indicate that BBiT is a relaxor f-erroe lectric.
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HIGH TEMPERATURE REACTIONS IN ZrSiOa-AI2O3 SYSTEM

Artur Bradecki. Stanisla\va Jonas

,,1GH Llnitter.sittt o/ Sciencc untl Tet:ltnolog.,, Fttctrl4: o/ A[uleriul.s Science ancl Ceruntic.t
Kruk6v,. Poluncl

The nrullitc-zirconia conrl.rosite possesses high fire and hcst shock resistarrce as

well as qood rnechanical arrd chenrical resistance at high ter.l"rperatures. In this rvork solid
state reactions betrveen ZrSiOl and AllO: beaching to fornration ol'nrullitc ancl zirconia
composite nratelial have been investigated. The oride composition r.r,as specifled
according to a stoichiontetrl, of thc reaction e(luation 3Alror+2ZrSiO1 *34;,61 2SiOr
+ZrOt. Data lr'ere obtained at tentlleratllres rangin-q liont Izl00'C to 1600"C Ibr a period
of rcaction tinre ranging fiom 30 n.rinutes to 60 hours. Sanrples rvere exanrirred u,ith X-
ray difflaction aud electron scannirrr nricloscopv u'ilh encrgy dispelsive X-ra.v anaiysis
(SEM+EDX). Obtained results indicates that the first stage o{'the |eaction is

decomposition olZrSiOl into oride con.rponents, then a trvo-u'ay ciitfusion oi'Si ' lnd
Al*r ions goes on lollorved bl,nucleation ancl cr)rstalline rnullite gro\'vs. Ilcactiorr rate at

the ternperatnre I500"C is ven lou,. Deconrposjtion ol ZrSiOl is the fhstest stage of
reaction at the teniperature of I 600'C.
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BARIUM TITANATE THICK FILMS PREPARED BY SCREEN
PRINTING TECHNIQUE

Mir.lana M. Vi.iatovii', J. D. Bobi61, B. D. Sto.ianovi6l, B. Mali62
t lnstitute.for A,hlticliscipLinan' Re"earch, Belgrade, Serbia

2 I n s ! i I tr I e J oz el' S t eJ an, Li u b li cut tr, S I ov e n i a

Pure ancl dopecl r,r,ith lanthannnr ernd antinrony barittnr titanate (Bal'iO:-BT.
B'l-L zrrlcl BTS) porvclcrs \\'ere prepared b1' tnt polvnreric organolretallic prectlrsors

nrethod (Pech in i process-PI'M ) starting tiolll citrate solutiol'rs.

For the preparation of thick filnts rvas used screen printing technique. The paste

was preparecl lrorn susperrsion of organic nraterial (resin, organic solt'eut and adclitives

to inrprovc rheological bchavior of paste) and bariunr titanate por'vders obtained b1'

Pechini procedure, using a ratio 30:70. -l'o get bctter aclhesion betu'een paste and

substrate it rvas addecl a lorv tetrperature nrelting glass in pou'der forrn. Tlie electrodes

were prepared fionr the silveripalladiunr n.rixture (Ag/Pd - 70/30). The bottoln electrode

was clepositcd on the AllO: support and in the nriddle was screerl-printed dielectric layer

of (1) purc baliuur tilanate. (2) bariurl titanate doped rvith 0.3 mol9,/o La or (3) bat'ittrr

titanate doped rvith 0.3 tlol%o Sb. On the to1:l rvas deposed the upper electrode. 1'he layer-

sandrvich r.vas sirrtered at 850"C cluring lh in air flo'uv atntosphere .

lVleasnrenrents ol thickness and ror-rghness of bariunr titanate thick filnrs (BT.
BTL and B-fS) rvcre pcrlbnnecl as li'ell as electrical lneasureulents sttch as dielectric
coltstant and dielectric losse s l,s. teutperature. The r.alue ol dielectric constant was verlr

lou' anc1 the possible reason could be that the electrode nraterial could ditiirse fiom the

surfhce of B'f Ia1 er through intergranular pores ancl affbct on changing the clielectric
properties of tllnrs. This nreasurenrenl also can point oui that dopants may have 1he

iulluence on dielcctric constatlt. Dopants in this case are decreasing dielectric coltstallt
valLre. Measurer.ne nt ol- h1,'steresis rt as also perfolnred.

Ilcfcrcn cc

f ll B. D. Stojanovii et al. Elcctrical propertics of screen printed BaTiO: thick t'ilnrs. ..r

Eur (-ertnt Soc 24 (2004) l46l-l4l I "
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