A naqvel nechanochem cal fabrication technique for producing el ectroceramcs
.using oxides as the starting materials is disclosed. It is perfectly .
suitable for fabrication of the entire electroceramic famly including: (i)
rel axor ferroelectrics (lead nagnesi um ni obate, Pb(My[err]No[err])Jerr] or
PMN, and PM\-based conpositions, such as

Po(Mg[err]Nb[err])Qerr] - Pb(Zn[err%le[err])CIerr]!: PbTi Jerr] or PMN-PZN- PT,
Pb( My[ er r ] Nb[ erlNpye] Mechamuchenpical Fabricationnf, lmdlr@er)amlcszoel ectrics
(lead zirconate titanate, Pb(Zr[err]Ti[err])Jerr] or PZT and PZT- based
conposi tions, such as |ead | anthanum zirconiumtitanate or PLZT). The
fabrication technique starts with mxing of the widely avail able and | ow
cost industrial ceram c powders of various oxides and the designed

el ectroceram c phases are forned by reacting the oxide powders in a
mchanoch%@amer, whi ch consists of a wear-resistant cylindrical

vial and re solid balls inside. The reactions are activated by
mechani cal energy or a conbination of mechani cal energy and thermal energy
and can bé nwehmerkaogheniod fabraatien sichnigue fort profhaming eleetsocatamies ogingel ow
room t enpexidesiaetherstaating matepialsi io disoloséd raby perfeattgshighble foinfabricaroioAut es to
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as | ow asPbéd). [B}erfpbxlcatlml tpgheiqge stgrts withemiging ofshewidely available and low-
cost industrial ceramic powders of various oxides and the designed electroceramic

phases are formed by reacting the oxide powders in a mechanochemical chamber,
which consists of a wear-resistant cylindrical vial and one or more solid balls inside.
The reactions are activated by mechanical energy or a combination of mechanical
energy and thermal energy and can be completed at room temperature or temperatures
above or below room temperature in a time period preferably ranging from a few
minutes to tens of hours, depending on the types of electroceramic. Sintered
electroceramic materials and components are fabricated when the compacts or green
bodies made of the resulting ceramic powders are densified at the sinteting
temperature. The newly invented technique can be used to fabricate a wide range of
electroceramics such as PMN, PMN-based relaxor ferroelectrics, PZT and PZT-based
piezoelectrics at sintering temperatures as low as 900 °C.

Figure 3 is to be published.



