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Zirconia ceramics, nowadays, are characterized as very interesting clinically useful materials. They are
used in a large number of applications in industry and in medical fields. However, the metastability of
zirconia and its related structural performance depend on microstructural characteristics of the material.
Various mechanical applications, beat processing and a humid environment are able to cause structural
degradation. That is why this ceramic material is still under close investigation.

In dentistry, zirconia ceramics were initially introduced for metal-free restorations on posterior teeth. A
mixture mainly of Zirconia (ZrO ) and alumina stabilized with Yttrium has been used as a conventional
material for dental and medical restorations. The initial excitement with these ceramics was questioned
since the early 80's, due to the consideration of an undesirable and unusual bebavior of zirconia ceramics
at low temperatures that could limit their use. The presence of water or a humid environment at relatively
low temperatures could cause stabilized tetragonal zirconia to transform to the monoclinic phase. This
phenomenon, called low-temperature degradation (LTD), is related to the metastability of the tetragonal
phase at room temperature and is responsible for micro and macro cracking of the material, loss of
strength and deterioration of mechanical properties, as a result of the acceleration of grain growth and
reduction in density.

Raman spectroscopy can be used for analysis of the microstructure and for chemical identification
and quantification of biological and synthetic materials. The method possesses several advantages over
IR absorption and x-ray diffraction (XRD), such as simple sample preparation, easy spectra/band
analysis and linear-response to mineral and chemical compositions.

In this paper, recent applications of Raman spectroscopy in the study of zirconia ceramics and their
microstructure metastability are reviewed.
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H ¢aopartookonia Raman omn
peAém Ttou PeEtaoXnpatuopov paoemv
tn¢ odovuarpikng zipkoviag
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H Siepevvnon s emotiuns war teyvodopias tns Jpuovias (ZrOQ) éxer odnprioer oto copmépacpa 6t
npduertar pia éva and ta mo a&onpéoexta vhud, Adpw v moAdandawv kar mowidwr epappopcv Tov
kar n expetddAevon Tov og Sdgopes Teyvolopikés kar emotnpoviés egpappopés Jecopeitar overaotini.
Qotéo0, n pxpoSopr tns Jpuovias, o1 atéletes mov mapovaider kai o moAvpopgiouds pacewr mov
xapawtnpiler v wpootalduci tns Sopn, anotedody cvornpatixd nedia épevvas.

Ta wepapa Gpuovias eionyOncav pia yprion one odovtiatpikii pia anoxaractdaeis omodicw Sovticov,
ka1 covrHdws ypnaiponolody éva peippa pepikads otadepomompuéons Jpuovias (Z?’OQ), alovpivas wat
evds oradlepomomtinod mapdpovtos, kopiws Yripiov, Snpovppcvtas éva mopdes mAéppa. O npoBin-
puatiopds waeréco, 6ov agopd ™ otadepdtnta otn Sopt TWY KEPAPIKY AVTAY, vgioTatar and TIs apyes
T1s Sexactias Tov 80 war oyeTiletar pe Tov peTacynuationd kpootaddwr dprovias and v terpapwviki
o¢ povowhvn pdon, ane empdveia Tov kepapikod, oe yaundés deppopacies kar o vyppd mepiBaliov.
To pawdpevo avtd éyer ovaYeTIOTE! pe EkpvAIGHS TV Pnyavikcv 1810THTWY TwY Kepapiky (provias,
ka1 ennpedletar and Sidgpopovs mapdyovres.

H Dacparooxonia Raman anotelei pia evpéws diadeopévn uédodo pra tov yapawtnpiopd tns ynpixiis
abotacns wat s Souns vhkcv, kadds war tns enidpaons tdcewr oto 6wTepd Tns  Sounis Tovs,
onofa epgpaviles onpavticd mAeovextipara évavt s epappoyns mepiddaons axrwar X (XRD) war tns
Teyvihs s gpacparooxonias vmepvdpov IR.

Y Snpoaicoon avth, napovaidlovtar Téco mpdagpares epapuopés Dacparoowonias Raman orny pedé-
™ T0V YapaxTnpiopod gdocwr Sidgopwr popgav dprovias, mov ypnoiponolotvtar pia Biopmyavikots
oKomobs, 660 wat egpappoyés Raman ae vhixd Jpwovias mov ypnarponoreitar orny oponedich, alld war
pia epappopés otny odovtiatpikh.
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