‘Novel Mechanochem cal Fabrication of El ectroceram cs ABSTRACT A novel
mechanochemi cal fabrication technique for produci ng el ect rqpecam CS_usi ng

oxi des as the starting materials is disclosed. It is perfaé’ct[P%Fegl?Pf%%(P% for
fabrication of the entire electroceramc famly including: (i) relaxor

ferroelectrics (lead nmagnesium niobate, Pb(M[err]Nb[err])err] or P,
and PWMN-based conpositions, such as

Po(Merr]No[err])Jerr]-Pb(Zn[err]Nb[err])derr]-PbTidJerr] or PWN-PZN- PT,
Pb(M err] No[ er miio¥k M dctinlo Heanidal Fa it Hbh; oBRfedtibeeRiEdel ectri cs
(lead zirconate titanate, Pb(Zr[err]Ti[err])Jerr] or PZT and PZT-based
conpositions, such as |ead | anthanum zirconiumtitanate or PLZT). The
fabrication technique starts with m xing of the widely availal ble and | ow
cost industrial ceram c powders of various oxides and the designed
el ectroceram ¢ phases are forned by reacting the oxide powders in a
mechanochem cal chanber, which consists of a wear-resistant cylindrical
vial and aBSTRAGBre solid balls inside The reactions are activated by
mechani cal energy or a conbinatlon of nmechanical energy and thermal energy
and can be ﬁ(WEPh%ﬁ/ﬂlo@herﬁféﬂnfabﬁéﬁﬁ%h%wnﬁ]&rfoE BrIAREiAL WRfocerARRY sl bel ow
roomt enpgLRALLLE erktzﬂth rﬂ?até}?drl den&rl&fe t?é ?ﬁelrfé?:ﬂg'sﬂgal;lé R RpfiEonPeut €s to
tens of |zour intere
el ectroce el’ﬁr@lre Egtrég mbl rea Eﬂoggetcgﬁzs&}ﬂeg n%qgge %[F‘}pacts or
green bof®eenptia s es?ﬂ t aca?% eﬁﬁér SompeSiljons | Iy B ¢ he
si nt eri ngPbfM )Qn'é)b(zifh Pl i hiPent@d PMTRENGRT .c aRbBMEwnbba)Po
f abri cat e PaTipoer RMNggbeaﬂd élll)elcl@mﬂ,f@trm(@@d Zireonagestinate, PoRin hAEXY etel axor
f erroel ectPZTcand PZT -basdd Rémposisieds, fickzaseleed tlantbamuat zgcotiemi ignatenger at ur es
as’ | ow as pIOT)| Bhid fabricdtioputchndqueSstdres wigh piikihg Shed. widely 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 sintering

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.
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