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ABSTRACT

Aktore, H. The Effect o f Er,Cr:YSGG Laser Irradiation on the Mechanical
Strength and Phase Transformation o f Zirconia. Near East University Institute
of Health Sciences, Prosthetic Dentistry, PhD Thesis, Nicosia, 2018

The aim of this study was to evaluate the effects of airborne-particle abrasion
(APA) and Er,Cr.YSGG laser irradiation on four -point flexural strength, phase
transformation and morpholog ic changes of zirconia ceramics treated at pre
sintered or post-sintered stage. Three hundred and forty -two bar shaped zirconia
specimens were milled with different sizes according to the flexural strength test
(n=10), Xxray diffraction (XRD) (n=4) and field emission scanning electron
microscope (FESEM) (n=4) analyss. For each test protocol, specimens were
divided into 4 main groups whether the surface treatments applied before or after
sintering and whether the specimens received heat treatment or not as pre-
sintered, post-sintered no-heat and post-sintered heat-treated groups, and a
group was served as control. Main groups were further divided into 6 equal
subgroups according to surface treatment method applied (2W -, 3W-, 4W-, 5W-,
6W-laser irradiations and APA). Surface treatments were applied to pre-sintered
groups before sintering and to post-sintered groups after sintering. Post-sintered
heat-treated groups were subjected to veneer ceramic firing simulation after
surface treatments. Flexural strength values were statistically analysed and
monoclinic phase content was calculated. Highest flexural strength values were
detected at postsintered no-heat APA and 4W-laser groups (P<0.05). Presintered
groups showed statistically lower flexural strength values . Heat treatment
decreased the strength of the specimens. Monoclinic phase content was only
detected at post-sintered no-heat groups and the highest amount was detected at
APA group. Rougher surfaces and deeper irregularities were detected at FE-SEM
images pre-sintered groups. Application of surface treatments at pre -sintered
stage may be detrimental for zirconia ceramics in terms of flexural strength and
is not recommended. 2W - 4W Er,Cr:YSGG laser irradiations can be regarded as
alternative surface treatment methods when zirconia restoration would be
subjected to veneer ceramic firing procedures.
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Key words: Er,Cr:YSGG laser, airborneparticle abrasion, pre-sintered zirconia,
XRD analysis, FESEM analysis
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2.1.Dental Seramikler
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#UET EUl EUwY] WEUDPUUEOC WED!I wi il ObDOPw# UEODUWEI
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2.1.2.Dental Seramiklerin Kimyasal 8 Ex ¢ U ¢

#1 OUEOWUI UEOGDPOOT UOWUDPDODPOEWAEXxCE EERROOUx wC
fazda bulunabilirler. Merkezde bir silisyum (Si “KWOEUaOOUwWPOI wi OUET ¢
il OPUE]Il OwaExc¢acw @od PO U5 BUSEXUBUOEUEOW a E x.
OEUAOOOEUOEWEEAWAEXEEDOOI OUI EPUS W21 UEBODOOI
PDaOOPOWOEUEOUI UET WwOOEEDPODPUS wY IVwEIWLWDWOA@E W
UEAOBWUII WEOPAT woOec U¢ O1 E OO0 ¢qd udyidli ErmeeAdmiuyd | uuEE
2013, s. 421).



©1 OP Q@ulUErOBDIABWE | 1 E WE GEuwrdlEwyd WE DAT UOT UDOwI Yh

21 UEOPOOwW EOAEEEwW EEOUCwW AaEx¢ EEWndUOUOOE
oksitlerdendir. Tek bir 1 O1 O OUUI OwdOOUI EOQwUI UEODPOOI UwobOo
EUw ULUw Ul UEOGPOOIT Ul w guli OUPUBwW $OOEUOwW EOA
bilinmektedir (Raghavan, 2012)

#1 OUEOwWUI UEOPOOI UOWLUUL OQwi padoUl OwYl wi U
aExcUcOcwYl wul OT POPWUEOODUWI ET EPOI &mkEPa OUa
YTl wOxUPOwgal OOPOOI UPwbfil UEPAPwWOUPUUEODOWI
"EQwi EAwWwOUEOCWEUUUCOAEOWOEUI UAEOQWEET EwlOU
AEOEOEEwWO¢cUc Ol EOO¢cOwgal OOPAPWEI WEUUOEOUEE
E U U U ¢ O iy mekanik &zelliklere sahip olmakta, ancak estetik ozellikleri
aEaci OE @F GERKUIiwEBAT UOI U

213#1 OUEOwW21 UEOPOOI UPOw2¢ 6¢ci OEOEcUec OOEU

Dental seramikO1 UOwi ¢ U¢ O O MW OEI O IO EBDE®IOEG W ¢ OE
tekniklerine gére, OB O U O w a E(icarikeing)c1OFEUT OwoOc Uec OOEWEDUI On
EOQOUwaEx¢ OEU¢ OFE wiWweld éul i GRIGFEG:cWer G GEpA0CH BEEd QuE U 8



%ec Uc OOEOE WET UH&Vey)2003p O1 wi g Ul
T 8LOUI OwecUc wUIWEODPOOI UPbwmpht YY
T . U0Ewe¢Uc¢cwUi ecr@p©Oi U wphihuy h
T #L1 LOwe U¢ wUICGEGED Ol UDwpWk Y
T 40UUEWELI LOweU&LwUI UEOPOOI UPwpWk Y

s N~ oz N ~

1 Veneer sramikleri
1 Anterior ve posterior kopru seramikleri
8Ex¢ Owli OOb grobeduf veuSkchiltddn, 1997)
{1 Sinterlenen seramikler
1 Dokulebilir seramikler
T ' EUcCORWEOUCOEEWYI] wi ONT OUPDaOOOEwWI 1 OPOOI C
1 Cam infiltre seramikler
T ! DOT DUE a E Uietieh setamilled wb O1 w
)l

Kopya freze yontemi ile Uretilen seramikler
, DPOUOa E x ¢ O Kdly v&Banktt, 201L1)

1 Cam seramikler
+gUPUWOUDPUUEOOI UPwBbO!l wi Landl OEPUDPOOD|
+PDUAUOWEDUDPODOEUWOUDUUEOOI UPwWBOIT wl L
-Feldspatik seramikler

T AWOPOEwWI UEUOCc wWwUI UEOPOOI U

T 9PUOOOaEwWI UEUO¢ wUI UEODPOOI U



2131, POUOAEx¢cOEUcOEwWwp* POAEUEOQwW* OO0x0OUDPaa

Seramikler
OPOUOAExXxCOEUCOEWIT gUl waExcOEOw UecOci OEOE ¢ U(
UPUUI OEUPOWEDPUwWUCcO¢cT AEOPEOEEGRD ¢ OBPwUDABIOD HU
(ceramiclikeX WOE UT UAEOOI UPwhbdal UOI O OUI EPUBS w! UwOI E
YT w!l 001 UUPz OPOw O O&EER G w YVinid EhBE U UOE w
ULUELALw Ul 4D0Ow OEUUDPOUW UcO¢ci OEOEUEcwWw DOEYI
OOUI OUUUOOEUC¢ WEOEROEOOCECI UG UW®m3EEOOWI 6 b AB
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2015 Kelly ve Benetti, 2011)

—ﬁ 'E©UCw2iUE©DOOiU

—ﬁ\/EUUDOLOw#OOEUUUEUOUw"Eé&ew%%&EéDOOiU
J+gUPUOwWDPO!l wi Ladl OEPUPOODI WEEOwWUI UEOPOOI
3+DPUAUOWEDPUDPOPOEUWDO!I wi LAaol OEPUPOODPI WEE
JIOPUOOOCAEwWDPOl wiLAaol OEPUPOODPI wOPUAUOWUDO
JBOOUOEXEUPUwWDPOl wiLadl OEPUPOODPI wWgEOwWUI U
3 OLOPOEwWPOl wi Ladl OEPUPOODPI wEEOwWUI UEODO
3 OLOPOEwY! wOET O1 4aU0wboOil wiLndl OEPUDPOOD
3 OLOPOEwWY!l wabuUOOOaUOwoOOUPUwWDOIl wi Laodl OFE

_L Rezin Matriks Seramikler

3 Rezin nanoseramik
J" EOUcwUI UEOPOwWPAl UPOOPwWUI aPpOwdbEUUDOU
3 Zirkonya silika seramik icerikli rezin matriks

—'[ Polikristalin Seramikler

3 Aliminyum oksit polikristalin seramikler
3 Zirkonyum oksit polikristalin seramikler

Kelly ve Benetti (2011), dental seramikleri cam iceriklerine gore 3 ana gruba
EacUOcI UcUBw AcUOEOOCc WOOEUEOQWEEOwWPAT UPADOE
POx UPOAwW gal OOPOOI Ul wUET Bxw OOUUOI OOw PiAl UD
seramikler, dahadii L OwOx UDPOWOEUEOUI Ul wUET bx wuOOOEOUE

N e s oz N oA~

Ul UEODPOOI UPOwEacUcEcwgal OOPOOI UPwOl OPOwI &1
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Puhknstalm Seramikler

©1 OPOWIONGBR Ex¢c OEUC¢ OFE wi g WEOWETu@l EUEWDWHI OOE Qendud: 1 EW@UDED L
EEOU¢ wUlI UEOPOOT UwYl wx OOPOUDUUEOPOWUI UEODPOOIT Uwc
Benetti, 2011)

213.11" EOUc w21 UEODPOOI U

Mine ve dentinin Ox UPOwgal O0OPOOI UPOPwI OwbabwlUEOO
seramiklerdir. 2 A WEOa UUOUWEL al OU D dksiferAsilikon (SICORSHE T wU D C
EEAOEUCwWDPOl wWEDUEDPUDPOI wEEAOE GEOOUW bIEDYQUEAUEEXE
sahiptirler. #1 OUEOw Ul UEODPOOI UPOw Pl UPAPOEIT wEUOUC
D1 01 00D wODHOI UEW ud A UkBEUG %I EEEDIHIE U OwU D OP 0O O
OOUPUwWlI UEUOC WOOEUAUOEEOOWEOLODOOUDOPOEUWEE
Il UEUOC WEEOOEUOWOOEUOAEWEDaOUAaUOOUWOEUI UaEC
kristalizasyona (devitrifikasyon) direnclidirler. Aa0cwaEOEQCEEwWT 1 OP1 wi
derecesi spektrumuna da sahiptirler (Kelly ve Benetti, 2011)

Feldspatik seramikler q:)E EOU¢ wU], kth[ir@(Bid)a@ei aﬁhlﬁinosilikat),

EPDUOI 1 DOBEGHI (GUOIAMIGEU] UAEOwWUDPUUI ODPOEIT Owoll at
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feldspar (%70-WY AOWEEQOU¢cwi EAcwWwUEAOEOEOwWYI wEOEwWOE
UOUUOOUEUUG wsUDPOI WET Ul ET UDPWOOEUOREWEL ! LOowC
$O0wgoOl OOPwgal OOPAD win Wikeal ldsiUmeydana géitereky OUD U UE

s A s N N -

Ul UUOUEUaOOUOuJDOUUDOUDOLUEEaEO@O@@M@&IIIAC O¢c wE
seramiklerde alt a Ex ¢ wYl WEOOEUUUEUwWI gUIl YPwaExEOOuWEa
daha yuksek olan bir biOT 1 DO U P U 8 w=3)EE®EARX] w b A WigtE®eywi g Ul YD O
x OUUI Ol Owil EOQOUUUOCEwcecUcaEwWI DPUOI ETl OwgOET wi OE
YIUPUBw ! UOUOwW aEOGcOEEwW Ul UEODPAI wlikle BserDUT w OF
miktarda bulunur 8 w # OAE Quw | 1 Q#3006 Ew®Wuchal Bkuy O E UALE&QUE IE cuU E C

PRI ~ A

OUEUVUAwWY] wOEOOPOwWP Ol WEDUQPLKUEDD OwEPMIHDOABERI
(Tablo 228 ww" EOQUCcwUI UEOPOOI UDOWELOLOOI-WEDUI O
, / EAGw! OwaLaEl Owi 1l 61 OEl wOl UEéDIanE@@tw@IEXCOC w

L 0 N £ oA N =N s N

Tablo22." EOU¢ wUTI UEOPADPOwWDAl UPDADOETI WEUOUOEDOWEDO
EDAI UOI UPOuw! Yk A
dial UDPO Gorevi

Feldspar O E O a E-@;$ddla, Ble&bu %¢ U¢ OOEOE wl UOEU¢ OEE !
aliimina; silika) EPDUOI | UDUDEDwgéI 00D,
EPOI 11 001 UBDOWOEUC¢ wWEH

UEAOEAEQWOOOXx 001 60U

Silika (kuartz) %ec Uc OOEOEwWI UOEU¢ OEE
Eil ADr DOl wWUAUEOEEEQuI
PUOI 01 UBOPwWOOUI DUUE(

UEAOEAEOwWYIl wxOUUI Ol (
EUUCUEOwWOOOx001 60UP
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Kaolin (Al20s.2 Si®.2H-0, hidrate ! PUOI 1 UPUPEDBwI gUI YD1

aliiminosilikat) i ¢cUc OOEOOEDE T wxOUUI «
11 OPOOI OEPUDOI EDPOOI |
komponenttir.

Cam modifiye ediciler (K, Na veya 2 DOPOEw EA¢O¢Ow EL

Ca oksit gibi basit oksitler) EO¢c1 OEQOO¢c OUEwWT gUI Y uwl

Renk pigmentleri (Fe/Ni oksit, Cu Restorasyona uygun rengi vermede gorev

oksit, MgO, TiO 2, Co oksit) EOCUOEUS w

Zr/CelSn oksitleri ve Uranyum oksit Restorasyona uygun opasite vermede

T gUl YWEOCUOEUGB w

21312/ EUUDOL OQOw# OOEUUUEUOUwW" EOUC w21 UEODOC
%l OEUxEUDPOwUI UL ODOOABBBEIWE QEBRG@EW Fudux ¢ OC |
Ol OEOPOOWEDUI OAOwUI OOOwWwOXxEUDPUI wi PEDPRIGYEGD WO
Ul OU1 UPOWEODBOUDEDAPWEE OUC w UI.WH GBI BIE U
kompozitler olarak bilinen bu doldurucular, kristalin (  16sit, lityum -disilika t ve
ULUI YOIl UPOwi OOUOEXxEUPUAwWYI] walLoOUl OuRi®d,¢c EEwl U
potasyum oksit-K20, sodyum oksit-NaO ve aliminyum oksit -Al203) olmak
Lal Ul wl wi EVUOO¢ ul dJEwOERIE uwé GO QDU WeEuwE | UD OE|
AEx¢cOEUCOwl IUOQOE®M vyEOBUOBPAC OEUCcwW BOI w Uarl
110011 01 vyEEGUWE0d U¢c OE wUET ibye ediedlfles Qaracis 220 wO O E
EPDAI UOI UPOuw! Yk Ow* 1 O0awYl w! 1 01 00POwI YyhhK
Losit, potasyum-alimino-UDP OP OE U who U DB B E biEnidmEix ¢ EE w
olup, 11 OEUxEUDPOwW UI UEOPOOI UOI w OEU dentah Uc Uc O
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T1 0011 Ol v&H @& Umybeddmgatik seramik; 8 x 10¢/°C, I8sit; 20 x 10¢/°C)
sahiptir. #1 OUEOwWE QH 1 QEGREWIciO 01 1+ Ol vyELAL1@Q@IOWOEUUE
" wEUEUCOEEwWEI ADP1 Ofl O0OPOwW 1T guUUI UOI OBEDUBG w !
OUEOCOEEwWOgUPUWEOOEUUUEUOUOWO @A IGudE U © w B
EDUEDPUOI UPwBbOI wlalOOUwUI UEODPOOI Uwi OET wi EBC
EET EwaLOUI Owil 6011 Ol wOEUUEac¢U¢c OEwWUETI DxwOO
LUI UPOOI UDOPWUEAOEOEOUEE¢ Uwp* 1 00awyYl w! 1 Ol C
+gUPUwWBO] wi LAadl OEPUDPOODI WUEOQwWUI UEODOOI |
(kitlece %3550) ve daha ince l6sit partiktlleri bulunur ve bu doldurucunun
1 001 001 UPOPOWEOEEC¢ wEL OL QRdghavar boiL2) EsBithd w E U U U
O¢cU¢c OOEwWDHOEIT OUBDDD®RA T WWERIGXEWBDOUAE U¢ wbO1 wUI L
i EAOEWEUUOEEEOQWEDUI OEPOwWOUUEwWUI YPal El wEUI
EU0U0cUcOOEU¢ OEEWPAPDWEPUWEOOEUUUE U wWUI il O A
'l Ol UUPOwI thhJASw OEEOOwé’h@klé@llBukmidimﬁg[enﬁ Ol OEDPU
4476 wS OwaEaAaTl cOWOOEUEOWEDODOI OQwitgmled Pa DOIT wi |
Empress (lvoclar Vivadent), Cerpress SL Pressable Ceramic System (Leach and
Dillan) ve Finessee OOw" | UEOPE w2 aUUl OQwp#l OUUxOaw" 1 UEC
Lityum disilikat (Li 2SkOs) DPOT wi LA Ol OEPUPOODPI wUI UEODPO
EEOUcw Ul UEOPADPOwW T EEODPODPOw a KakOyenlic aavaki A Y 7 B O
EEAc GOBUEORW O]l UPwbHOl WEEAOEOUecO¢cwUEUUT T Ol wE
OOUI EOQw EPUwWw OPOUOGaEx¢caEwUET bxUPUBw ! Uw aEx
geleEDOI El Ow A EVUOCEODE U@ E BOE W A OQy&rdiugdr® Uw E E U

(Raghavan, 2012).IPS Empress 2 (Ivoclar Vivadent) ve Optec OPC 36 (Pentron
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Laboratory Technologies) hacimce %6570 lityum disilikat icerir (Anusavice ve
EDPAI UOI Ub @48 lytyutn disilléa ife igiclendir DPOOD1T wEEOUc¢c wUI UEO
bikilme EPDUI OA Ol UPwOgUPUwWwDHOl wiLadl OEPUDPOOD ! w!
alLouUl OUBUwgaKEYWEN E Ofut k ¢ U ¢ AOHEILDWIwBId aud Al Audiud
448; Raghavan, 2012)

+gUPUwYl wOPUAaUOWEPUDOPOEUWDHOI wi Ladl OED
EEUcOAWEOQOUECOEEWLUI UPOI EPOEDPOOI UPwi PEPw xUI
El UUI APwbPOIl wél wL Ul UPOI EPOPUOI UG

+PDUAUOQWEDPUDPOPOEVUUWEDOEDOVEUDHOwEEDUE QO U
UEAOI Ow Ol OEOPOwW gal OOPOOI UPOPwW 11 0PI UBUOI O
Ul UEOPOuw I OO0I Ol Ul Owail OPwNI Ol UEUAOOWEDUW UI
Ul UEOPOwWOEUI UAEOPwWOPUAUOWUDPOPOEU WwyEME w OE UL
EPOOUDUwWI OO0I 601 UPwWHOI wdOOUI UULUUOOUI DUUWYI u
UPOPOEUwW Ul UEOPOZw OOEUEOwW EEOEOEcU¢cOCUB w !
Ual UOEOE¢Ac¢c OEEOw 0D U a Ui bibput bR WU 8 WWICEUODU W
lityum dis ilikat dolduruc UOUWEEOU¢ wUl UEODPOOI UET wEUOUOEOD
kat daha kiciktir ! | OODP w Y1 w B.MDAHa Wik kis@ller|icy fen bir
OPOUOGAEx¢cOwWOEUI UAEOI wOPUaAaUOWEBDUDPOPOEUWUI L
OEAEOBMehECAd W w Y1 wEHrA iwU QIUGEEwWT T Ol O OUl OwEEOD
AaLOUIl OwWOUEOGEEWEEOWOEUUDPOUI wUET bx@AMOOEUC¢ O
EPI EAOEUCOEEWOOOEAEEwWI Ul 41 O1 Ol al wYl wbabwET
vermektedir (Kriiger Y1 w E B A201BPSuptibity (Vita Zahnfabrik) ve Celtra
#UOw p#1 OUUxOaw2PUOOEAWETI OUEOWOEUOI UUI wEU
lityum silikat seramiklere 6rnektir. Suprinity blo OOEUw O¢ UOI OwOUPUUE O
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bulunurlar ve frezelendikten sonra ilave bir termal siklusa ihtiya¢ duyarlar,
"1 OUUEwW# UOWEOOOOEUWPUI wi POEOWOUPUUEODPAEUaAO
"1 UwDODPWOEUI UAEOQWET 04l UwOOOx0abUaehde wY Il wal
sahiptir (Reich, 20135.

%OOUOEXxEUPUWBUI wUIl UEOPAPOWOxUDMDlamgal OOD«
bir mineraldir. IPS e.max Ceram ve ZirPress (lvoclar Vivadent) floroapatit ile
T Lol OE briebkOséramikierd brnek verilebilir ( Gracis ve E D A1 (RG15 U B
Raghavan, 2012.

RUNWNwaec O¢c OEEwWUE Oc¢ GG 0B, L&l: Gy S (ABAEOET w O
PUYOS WAwWYI WEPAT UwOOUD USNip-dastingl iy 0 ® B AUEB WBHOODE OUE
Ul UEOPOwUI i UEOUgUWEEawL &l Ub GOsunatdry@lidiy w O ¢ Y E ¢
UBOUI UOI 00T UPDwhOIl waEx¢c OOEOUEE¢c UG wW! Uwbi O1 O
O¢c UOBWIUUOI 00D wx g BEaw HDOWD OEIOVIE@E®RI EwUO0
EPDUwWi ¢U¢c OOEOCEwWD! OIl OPwhOl wOEOUIT HE @I QwaEGW @E
infiltre edilerek poUgaw aEx¢ O0¢ Ow EOOEUUUOOEUGC W YI w EE?2
TTUAT OO1 1 UPUPOOI ODWBEPOB OPBROOOUEUOEEWDUOI Ol
xEUUDOL OQwaEx ¢ Uc lyilkya @un@ibmira pdrtiibed ¢10 EL2 um
UaUOOUAUOGEKuWwSYO wil i@ OPADOEI AOwi EUV4 ihOPwWEOL
AEx¢cOEEAwWYT wOLUI wi I Ob 6 Ohudl E QG B@EEBWUEYU, WEEDLAD @
2015 Raghavan, 2012.

Magnezyum icerikli seramiklere 6rnek olan In -Ceram Spinell (Vita
Zahnfabrik) WNNKwa ¢ O¢c OEEwxPDaEUEAEwWUUOUOOUI UUUB w*

infiltre seramiklere benzer olup, Al 20z yerine magnezyum aliiminat (MgAI 204)
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DOi POUUEUa 00U A E £ ®OQEYA [WEDED Rbghaam, 2@12. Bu
OEUI UAEODPOwW 11 0PI UDUDODOEOBROCED OORUOEQBG Ow (OF
gal OOPAPOPWEUUCUOEOU¢cUBwWw OEEOQwWODPOUOAEXCEEEC(
EAEOOQE®ICEEQwW 000U w YI w OEUI UAEOPOwW | OEPOEUA
(Anusavice, 2013, s. 449
Zirk onya icerikli seramiklerde ise In -Ceram Zirconia (Vita Zahnfabrik) , In-

"1l UEOQw OUODPOEZzO¢OwiLAoOl OEPUDPOOI UPwbBiADOwW x ¢
lanthanum matery E OP OB Ow a1 UD Ol filtré ddimesdite &l&eCediléubd O
materyaldir 6 wd i I U D O (%65, K0 (W20)0La0s (%12), SiC (%4.5), CaO

PUYOSWAwW YI w EDAT Uw OOUDPUOKRU & HEIYWw ¥ K,uecBH AU OOE (
E e

Raghavan, 2013. In-Ceram Zirconia diAl UWEEOwHOI POPUUI wUI UE OF
yiuksek bukilme direncine (600-700 MPa) ancak bununla birlikte daha fazla

opasiteye sahiptir (Powers ve Sakaguchi, 2006, s. 454

2.1.3.1.3Rezin Matriks Seramikleri

11 aDbOwWOEUUDPOUWOEUI Ua E setainik iararizdreddewl 1 OD 1 (
sergileyen materyaller olup, Ol UPOEw# D1 w' | O\M&iCen Déntal! DU OD /

Bu gruba ait seramikler, organik matriks ile yiuksek oranda seramik
partikiillerin in (%50A w EDUOI | POPOE | Buw ratyalléd, EotgartkE ¢ U S w
OEUUPOUwW pxOOPOI UAw Dbl UPAPOE]I Ow EOOEacuw C
UaOEOQOEOEUcOEwW UEAOQI OOw | Yht wac Oosbrantkier, # 7 O¢
yiiksek oranda inorganik refraktér materyaller iceren, bas ¢ Ofi OBWI DEPUDPOOD |
xEUOEU¢ O00¢ 1 wYd BuEQT Q)X B luCBEFOOBFOfFaull) a EUOOE U C u
seramik benzeri materyalletUw OOEUEOwWODPUI 01 OEPUDPOODI wYl wU
EECBDOBEOPOwWUC Oci OEOEUC OEWEET POwDIEYPOODI Ol UE
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UretiEPwi PUOEOEUOwWUI aPOWOEUUDPOU w Uil QAEWDD O]
1101 01 OUI Ow Ul UEODOOIT Uisiteu roadl@iEll daEawiyE takitU D OD O w |
edebilmeleri, EEOUE WEODPOOI Ul wOCAEUOEWEET EwOOOEa w |
O O O E Q@& Kompozit rezinler ile tamir/modifiye edilebilir olma O E Oldrak
E b OE b U QRezi® matriksseramikleri, dzellikle bilgisayar destekli sistemler

ile Uretilmeleri EOE E ¢ wB @Il wil E®OD1 Ol UEP VAR UEEDU WY u

2.1.3.1.3.1Rezin Nanoseramik

Bu gruba aitserE OPDOOI UOwa L OUl OWOUEOEE wpi WY Awb1 ¢
xEUUPOLOOI UDOEI OwOlil aEEOCEwWiT 1 00D UPUSw! UwxE
OOwirEx¢cOEEAOW &b U O OO anBuu@EOuGixEExXUCUDEOH-A01IY 1UWM i Bpll
nanokiimeleridir. Nanopartikiiller, doldurucu aj EOOEU¢ OWEUEU¢ OEEOD w
EOI OUOOEUC WEOOEUUEUEOOwWUI UEOPAT waLoOUI OwOUE

Lava Ultimate (3M ESPB rezin nanoseramik grubuna o6rnek olarak
YI UPOI EPOPU W p&EDDH WY D AUEGRAIT OL UPUEOWEDOI U
bisfenol glisidil metakrilat (Bis -&, AOQwi UOOUDPOOI OOPI wEDUI 1 OO
$, AwYIl wOUDPI UDOI Owil OPOOOWEDOI UEDEEOE Uw @3
EDAI U2017(BBOUT PT EUE W YRAUIEDPA] UDQIOEHUDPOUwW aExc¢ O¢
EDOI 11 OPOPwWOI aEEQEwWI 1 UPUOI OUT wYl walLoOUl OQweU
zamanda, Bis&, zaEw OUEOOEw EETl Ew aLOUI Ow EIT Ul ET O
EEAOEOOEwWY] wxOODPOI UPAEUaAOOwWUI EOUDPYDPUI UDbuwl ¢
emDOPODOI wYl wiagal 604&Y Oz KIEOWE ERODD WHWEDNE OO wU
OUOOEOc OEOw3s&#, wWHDOEYI UDPOI wbi UBGMBEfewE Ua OE «
EDUOI 1 UPUDPOEDPADPOEI OwiPi UDWEEAwaOAUOOUAUOQuWE
EUUOEOUEEcUBw OE & Oikte Udaltaw fadld) Galimdsiasyon
ELALOOI UPOI WET wWHEEPONOO GFDIBEPAUWOI UD
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213132 EOU¢ w2l UEOPOwdil UPOOPw1l aPOw, EVUD

2 Ul UPEDw i DU O Epdlimer uinfltie b&rdmik OriatikS unateryali
(hibrit seramikler) olarak da bilinen bu seramikler, WNNA wa ¢ O¢c OEEw 16 w &
OEUI UAEOOI UWEAPAWAEOEOEEORLBPUHEOO]I UOwUI UEC
faz materyaller veya interpenetre-faz seramik-rezin kompozitler olarak da
EEOEOEc¢cUc OEEBQIE W(H EEpOuDU VG exdvepQ WE Aw ¥ Exx OOD
a E x ¢ U4) wlopk Uzere cGift-E Aw a E x ¢ U ¢ OE E Omekiedia Bdtatnk w 1 1
a E x ¢ a cUBRSTIG, 8620%23 Al20s3, %9%11 NaO, %4%6 K0, %0.5%2 BOs
ve %1> Zro: DOl w" E. wOOUI UUUOE OUEEmMASveiTEGOMNO T Uw a E-
meydana getirmektedir (Arnetzl ve Arnetzl, 2015).

Vita Enamic (Vita zZahnfabrik) Ow EEOU¢ w Ul UEOPOw PAl UPOO
grubuna g UOI OwY1l UPOI EDPOPU20tH& ERBHNOW WIY W Bl DAY QIOU
l OwOEUI UAEOOuw! Yht wac¢ OE@EEEXICORB WHDU LOEBD EOVD
EACUOcCAcOcOwuWt zUcOcwYl wi EEOPODPOwWUAKkZZDODWI
OEOEQWEACUOCACOwihKZLOLwYl wi EEOPOwUl kzDODbuwW
(TEVwY!l wRkasdl UDEUDOwW | Yk Ow 2 E QDD Biikifme w ED AT
direncinin ise 1501 vy w, / EWEUEU¢ OE E w &@rietzlAve arfetzl0 DU U D O C
2015)
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2131339DUOOOCAEwW2POPOEwW2] UEOPOwdiAl UDOODP w1

l Uwl UUEEWEDPUwWUI UEOPOOI UOwUI UEOPOWAEXC¢ w
AaEx¢cOEUCOw E (D@0 @EOIE BOUGLW 21 UEOPOwW aExcacuw
zirkonyum s ilikat, UDMA, TEGDMA, mikro -siika Y1 w Al 1 POOPw x BT O
OO0U U0 U G0 EFRUlY, P D AT UOIT UD

Paradigm MZ100 (3M ESPE), zirkonya silika seramik icerikli rezin matriks
grubuna ©6rnek verilebilir. Bu materyal, Paradigm Z100 direkt kompozit
OEUI UAEODPOPOwWIi EEUPOI wOOEUEOQwW xOQRued webal wl |
2EEOUOOW! YhKOw 2 E,CHMBOW0 diill WEE/GMA Bd (EQDRR U
rezin matriks icerisinde, %85 oranda zirkonya-UDPOPOEw EOOEUUUEUO
EOOEOQEEEWwY |1 wEDAT UOT UPOw| 30h3) Eoto@lEnérized Uw Y1 w
gal 0O0POUI wOOEOQWEUwWOEUI UAEOOwWIi EUOO¢cwUl OOw!
EUEUCOEEOwWDHOOl aOwdOO0l aOwyYl Ol 1 UwYEhav@UOOwUI
EPDAT UOI UPOuwl &BuA IOWO IE®D®GIOY A &

2.1.3.1.4Polikristalin Seramikler

| OOPOUDUUEODPOWUI UEODPOOI UOwaEx¢c OEUC OEE wWE
AExCcAEWUET DPxUPUOI UBw* LALOwYI wELa&a]l OUDP& WE A w!I
EUwUI UEOPOOI UOWEEOU¢ wUI U8 Oy O QiEER EGE DOO W & E
AEXxCOEUCOEEOWEOOEaAacOwWEEOUCwWUI UEOPOOI UPOw |
POl UOI Ol UPWEET EwaOUEUUSwWw OEEOWEEOUcwUI UEC
OOEUOOEUCOEEQWEEOUCcwUI UEODPOOI Uw il PEBwI UOT (
EEOUCw Ul UEOPOOI UaawbDUOWOWLEDOOBROMIOWHUUE O
OOOEOEUCc w OIIEUTODQM PQIEOUW 1 1 Midrbfiorik 8sUtOile O1 UD w
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piurtzlendiriimeleri cam icer en seramiklere gére daha zordur ve daha uzun

uygulama suresi gerektirirle U8 w & O¢ wa E O E O Babawtikdek GeneBaleO1 OO1 U
UCEEOO¢ OOEUEEwWdAr 80D0 QEWUEEGRO O] UET Ow i EUO
Ul UEOPOOI UPOwH 0D ICEDWBHOVEDU VD uEEDEDI O O
AEOOEI ¢cOwlut YWwOUEO¢ OE E wWE L &édérénenbbyittatidahad U O1 U O
biyiik tasarlanarak ¢ U¢ 4 E w E E A QuwQOBDIxEOWd wi EPOOI al wia EOC
Benetti, 2011).

Aliminyum oksit (Al 20s) ve zirkonyum oksit (ZrO 2), yayl ¢ OWOOE O6¢ Ow

Lo e £ N A

2011 Raghavan, 2012.

2.1.3.1.4.1Aluminyum Oksit Polikristalin Seramikler
#D1 wil OPOOPADPOEI wiUl UDPOI OwbPOOwWw xOOPOUD!I
O U O b Ove yiikksek bukulme dir encine sahiptir (ortalama 600 MPa) (Kelly ve
Benetti, 2011; Raghavan, 2012. ! Uw OEUI UAEOQwWPOOwWOOEUEOwW NN

Oldukca sert (17-20GFE A wY |l WEEAEO¢c OO¢c WEPUWOEUI UAEOQwWOOL
Ul UEOPOOI UwEUE YE-GBR)IpA EHd 1 OWIl @wsoosiusheal 1 UOT UE
aLoOUl OWEDUI On0DPw Ul UEOD O w O BIODEEE @ic wbBauEi 01O
(GGEEPUwWY] wEDPAIT UOI UPOQuwl Yk X
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2.1.3.1.4.2. Zirkonyum Oksit Polikristalin Seramikler (Stabilize

Zirkonya )

8LOUI OwOecUc OOEWEDPUI OEPwYIl WwEDaOOONDPOwWUaA L
POl wil OwEOUI UPOUWIT T OwEIl wxOUUI UPOUWEQYgOT 1 E
aEal ¢OO0OEI U¢cUO¢ DWW GEBWa OOOEOPOW 1 UUI UBDOC
EOEI ¢cOOEUEWDaAaPWEDPUWEOUI UBGEUDPI wodOOUI UUUOEOL
EDUI OEPWEEOCOCcOEEOQuwIi I OEUx EUD @imnadanlisgeOl O1 w
AEOOE! ¢ Owl wOE Quiddm EFDwd YU fwdmE) Wudw U D

Tablo 2.3. Zirkonyum oksitin mekanik ozellik leri (Piconi ve Maccauro, 1999)

*PDOAEUEOwW! DOI1 1 E ZrO2+ %3 mol Y03

8OAUOOUO >6 g/cn®
Porozite <0.1%
Bikilme Direnci 900-1200 MPa

l EUOc w# EaAaEOGe O¢ 2000 MPa
Young Moduli 210 GPa
*c¢Uc OOEw# EaEOe C 7-10 MPa m?
31 UOEOQw&I 001 1 Ol 11x10K+
Termald O1 UO1 6OPO 2WmK+
Sertlik 1200 HV 0.1

9 PUOOOAUOWOOUPUOWDPOOWOT dwhAWNwacOec OEEU

OOEUEOQwWOI 1 i1 EPOODI UPUBwWIDPUOOOAaEOEc OwEDAOODI
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"1 00T UwYl w#UBUDI ODWOEGIVEI R OEEO®RU UPUGS whuNWY z
(Piconi ve Maccauro, 1999) Giiniimizde haleni OwUl U0wY]l wEEaAEO¢ O0¢
11T Al UOPOPADPOPWOOUUOEOUEECECUS

2El wabUOOOAEwWw LAwIlI EUOOC W OUDUUEODPOW i OUC
mateUa EOEDUS w. EE w U cuEEWDBE AG EuEpudd QOO OP O w , A
Uc EGOBDBUUCc OREwWUI UDUET @Q OP@uudh 3 A WIDEHER wiNOIL EIDIOAY E
i EAEEOwW OOO0000OPOPOWI EAEWT 1 AP wl gULOGBEUW YT w
OUEO¢c OEEwWT EE D QuEIIXUscuOERIE CAl EUUC T ¢ wDUIT wacE
AEUOEOOEUCEOw OOUI OEU¢OEwWw aOOwEAEUSwW! Uw Ol EI
AaDUOOOAEOcOwWw OEEWUECEEOOCACOEEWEEW UI UDUET 00
AExcUcOEwWRAl 1 PUODPWUUEEDOD A | emyjuri dk&itEkaisydy DU O1 U u
OOUPUwWY! wUIl UAaUOwWOOUDUAwWI OOI OOPI wYl wOecUOI O

x OODPOUDUUE Owp3 YPicsnuvk Mdedaund, BEOP OD1 UD U W

7 1) &

zlt‘):
P37 =00 2320 7

©1 OP AWV a E O¢ O wxAEOd Udi EEGWAER xfABadiBy@ wU ¢ EE OC
Y1 wEDAI160I UD
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9PUOOOAEWOecUOlI OWUUEEDPODPAT wOOEUAUwWPADOO!
OOEUAUwW T EOCET Ow PAw AEx¢UCOEEW OOOO0OODPOPOW |
E UOU O OE (Kelly,E2004 wZirkonya gerilim streslerine veya herhangi bir
OUYYI Ul wOEUUA&AWOEOCUWYI waExecUcOEEWAREUOEOQWOC
O00000POPOWI EAEWI T A OR @d WEG: OEDEHBOWYE wIYE Eud ® wE
11001 OUI EPUGW! Uwl EEPOGEWUGBY Y HWE @i BE O &€ Qu
1 611 001 01 OUI EPUSw#gOL1I LOwUI UUOT 1 Ol UPwpbEUL
bu mekanizma ilk kez &EUY D1 wY | (00E5AH WK 6o®EiB O U biGpdL 1 w

Piconi ve Maccauro, 1999).

Tetragonal fazdan monoklinik faza

O O RO Monoklinik faz partikiilleri

Tetragonal faz partikiilleri

©l OPGWIOELKA OwUl UUOIT 1 Ol UPwOI OE OD gralmatocv® ¢ Owi 1 OE L
EDAI 2AhUD

9PUOOOGAEOW OPOU R xstaltilized Ppavsiyely Etdbilize ve
tetragonaQ WA PUO O DA Ewx OOPOUPUUEOOT UPwOOOmOwWL 41 Ul
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stabilize zirkon ya, kibik formda olup %8 mol< itri yum oksit (Y 20s) icermektedir.
Parsiyel stabilize zirkonya, kiibik matriks icerisine nanoboyutlardaki tetragonal
YI aEw OO00000DPOPOWw xEUUDOLOOI UPOwW 1 OO0I 601 Ubuw
zirkonya polikristalleri ise, monolitik materyaller olup, itriyum oksit (%2-3 mol
Y203) veya seryum oksit ile stabilize edilen tetragonal formdaki materyallerdir.
#D1 wil ODPOOPADPOEIT w OU OO EE WEDUWOAPRI@IOW & B & B B @F
Ul UUOPAT wYIl wL UUL @oeEioo My wbeut OBB@E&@maEOC O
10 MPa/m) sahip materyaldir & UEEDUwYIT wEDAIT UOI UPOw! Y hk Ou
2013 Raghavan, 2012.
9PUOOOAEDOEc OWEDPAITI UwUI UEOPOWOEUI UAEOOI UDPOD
ve mekanik 6zellikleri de mevcuttur. Bunlar; a E1 OEOOE wWEDUI OEPOWEL 1 [
yiksek erime derecesi, iyonik iletkenlik ve elektriksel 6zelliklerdir (Hannink ve
EPAI UODH.UPOwWI YYY
Giinimiizde zirkonya, tam seramik restorasyon OEU¢ Ow 1 L A Ol OED U
YI O 1 Uw Ul UE Ob énippind pydblendediriinE dd@heu gecebilmek igin
monolitik (tam kontur) zirkonya restorasyonlar da uretilmektedir (da Silva ve

EDAI @r)ub

2.1.3.1.4.2.1Zirkonyum Oksit DPOwW S8 E1 OEOOEU¢ wY! WEUEe WO w (

(Low Temperature Degradation -LTD)

9PUOOOAUOW OOUPUPOW OUPUUEOPOwW aEx¢cUc OEE
Ul UUOT 1 Ol UPwOI OEOPAOEUC WOEUI UAEODPOwWI OEUUDL

1 O0PUUI OWAREUOEOwWOOUI UOUWEUUOEOUEOwEaO¢cwaE
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neden olabilmektedir. , EUl UAEQw PAl UPAPOEIOOPwiYUAGwEQ®D
OEUI UAEOPOWLUI UPOw Ul OOPAPOwWw Ual UOGEOGEOQw UOU
ELr LOwcUcwYl woOl OwYEUO¢ A ¢ buit B ul DFEuY E1U0E AQ BE E L
ELI LOWUCEEOOcCOOEUEEOwW abUOOOaEOcOwalLal apOtk
i EAEEOQwWOOO0O00DPOPOWI EAEWEgOLI LOWEEI OEOQGEUC wY
DOl UOI Ol UPwi 1 6601 OPOT w?2abUOOOAEDOEC QWEL L Owe
EO4UOOEOEUEOwW OPOUOREUOEOOEUEW YI w EIT OPUT BC
olabilmektedir (Denry ve Kelly, 20085 w9 DPUOOOaEwalLal apOEI OPwWE
El AbI DOPOI wEEI OEOEUcaOEwl EEOPOEI WEPUWEUU¢ |
Al YUI El Obw UEOI EPDOOI U BIBW WAKRWE WAE OBW 1 aUAE ER
, POUOAREUOEOOEUEc OQWEUEU¢ OEwx1 O1 Ualdray@iody OwU U wb
EOQAaUOOEwWULUI EPOPwI ¢cEAgOEH G HeALQuERIEWO | Qu) i ORJE uE B U
|l E1 OEOT ¢Awi EAWEgQOL) LOLwWUEOI EPOWEOGalUUUOUOwW
EL1 LOwWOOOEUCOwWUIl aPELT OwUUUI UwYl aEwWwOLEDOWI E
%E 4 WE g Gridanketkd O1 O1 OwE g O1 1 Ob O whid, edid@ebdires veud Ul w x

tanecik boyutundan etkilenebilir (Chevalier, 2006)

ll_u.\ (—]]U

©1 ODP Qikbnyek@Bc OwE L1 L OQue @& 1@l EGRUIB0 wi (Gheva@i, O L
2006)
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soA ae NN . o~ 2N ~

21314229 PUOOOaEwW#I UUI OOPwl1li UUOUEUaOOOEUE
Zirkonya destekli restorasyonlar 2 fEUOO¢ wa g OUI 001 wL Ul UPOI E

 Kopya-%UIl al w3l OOPAD
1 CAD-CAM Sistemi (Computer Aided Design -Computer Aided

, EOUI EECUUDOT Ow ! DOT b LBHgis&yar uDéstekll UT OOD w

Uretim)

Kopya-%UIl 41 w31 OOPAD
UPUUI OET w Ul UUOUEUaAOOOwW T EACUOEDOCET w OOEOQw (

, U0y Ul aDOWOOET OOWEPUI OUWOOEUEOwWxUI xEUI wl EP
E O @ Bi¢iden elde edilir. Zirkonzahn, Ceramill sistemleri de Celay sistemi gibi
kopya-l Ul a1 wUl OOPA D Ob wdeQ@®H EEQuy J1ReEPIAD QI OJ E)spU
CAD -CAM Sistemi
CAD-CAM sistemi UE UE &scaineDmp UE UE U¢ Geoftwadave Oc¢ O¢ w
EPOT PUEaAEUw ET U Uprdoedding: dleudiiechrakuiizedel 3 fanksiyonel
O00OxOOI 6UUI OwOOUI OEOUEEc¢cUO
EOAaUUOUWOOEUEOQWUEUEAEOOWEDOT PwUOxOEAaEQwYI 1
edip sanal gériintilerin OOU1 OEU¢ OE wa E U E ¢8QuB cuud CEAEGOue EubUl BFUARE
Ol YEUUUUUOWOxUDPOwWUDxwhbOIl wUOUPEOT UOEUaAOOwx UC

3 boyutlu goérintilerinin elde edilir mekanik tip ile ana modelin kiire ya da pin

EUEEC¢ O¢ A ¢ wb &i3 aoutiOkeDrin G & Ay &vizawi, 2016).
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*UOOEOC¢ OEOwWUPUUI O wi guUl w!l wUbxwbOUUEOUE
gOEIl UPwOl YEUUWEOEUOOPOwWaEx¢OEUcOwWUEUEOEUE
okliizal dizlem bilgilerinin OEAaEI EPOOI UPOw ol Aw H1 Ol Ow UO
bdlgesinin taranarak final restorasyonun CAD -CAM sistemi bunyesindeki
varolan anatomik bilgileriile retim T UDwi | OODPOET wi (Alghazzawi®dl 1 O1 OC
2016)

SEUEUcOwaEac GUEAW B¢ wHHOO uwdiletrE bilgisdydt D O1 Ow E
OUUEO¢OEEwW t w EOaUUOUw OOEUEOwW UEUEUOEOOEUC
xEUEOI UOI UPOPOWOOOUUOOL GAghaaak QEIwY T Ul Owx UC

%UIl 41 wEDI E élgisayap"a E,akx@®ui Bc OEEwW UEUEUQEOE Qu
bloklar/restoratif materyall el Qw | Ul a1l wi EPOOI Ubw @& auw D& wU b ¢
D1 Ol O0Pw OUUUwW YI AaEw ¢cUOEOwW OOOEOwW Lal Ul w !l wi
(Alghazzawi, 2016).

CAD-" , wUDPUUI OPOwWLUI UPOWEOGEOOEU¢ OEwI gUi u

N e s oz N o~

OUOOEOEc OEOwWwUDPUUI 001 Uw Ol OE bolatdmektedip CADET wET w
CAM komponentlerinin timine sahip olan ve konvansiyonel dl¢t yontemleri ile

elde edilen Olclilerin dental laboratuvara gonderilip, restora syonun
OEEOUEUUYEUEEWUEUEUcOcOcOwYl wLiul UDPOPOPOwWAE
ESPE, Sirona Dental Systems, Zirkon Zahn, Planmeca, Kavo Dental, Dentsply

/ UOUUT 1 UPEUAwWYI aEwOEEOUEUUYEUcOWUEET ET wUE
edilen verilerin DOUT UOT UWEUEE¢ O¢AcwbOl wiL Ul UPEPDwI DU
UEUEU¢O¢cwYl wL Ul UbOD O wz0FRolaNd AEGANCPAsdn,O O1 UE B
inLab MC X5, Sirona; M5, Zirkonzahn, Tizian Cut 5 Smart, Ceramill Motion 2,

Amann Girbach) (Alghazzawi, 2016).
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EOUwl UUEEwWEaU¢c OOEOUEE¢UO WOl OEPwUBiMEAA C ECc Uc¢
/| OEOOI EEAwYl aEwWUEE]I El wUEUEac¢cECAaEWUET BxwOOE
firmaya génderenY |l WUEUEU¢ OQwlL OPUI UBue O&ittiaraSeadnet) DU U1 OC
3M ESPE;Tero, Align Technology, Inc; Trios, 3Shape; Apollo DI, Sirona; CS 3500

Carestream Dental LLC) (Alghazzawi, 2016).

CAD-" , wUDPUUI OPwDOl wabUOOOaEWEI kildel OODPw U
uretilebilmektedirler; (1) Konvansiyonel seramik materyaliile veneelenecek olan
APDUOOOAEWEOUWAEXxcOEUCOwWLUTI UPOPWY!T wpl AwbOOOCE

Aa0cwWAaEOEGEEOwO] ¢OPADWHOl wabUOOOAaEwWUI UUOU
i EUOOCE GO®OwOUOOEO: OOEOUEEcCUOWUEOwWUDPOUT UOI OC
bloklar.

", WEPT Ea¢OEEwWIi Ul 41 wbi1 Ol OPWUEOEOOEOE¢ O
UBOUI UOI OI Ow aEUcw UPOUI UOI OODI w pgOw UDPOUI
TLOLOLAE]I WEET EwxOxEPURNGOWDUI UbBBMI DUOEWUE
1 EPOOI OUIl EPUBwW! UWEOOOOEUC OwL UIlcol®dOdBtaiE T w UOA

,,,,,

Ol E1l OWOOUOEEDPOOI OUI EPUS w! UwalL aE(Déroywa EYE | wé
Kelly, 2008).
#Eaw OOE]l Ow Yl aEw OUOw OOEI OEN¢ w ICEM ¢ UOE OE

OOUI EEDPOI El OWELALOOI abPw OOOXxEOUI wi UOI Ow Dt
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gerekenden daha biyik boyutlarda tasarlaOOEOUEEc¢ UG w #ET Ew UOO
UPbOUI UOI OOPI WEOOOOwWI EACUOEOEOQwWUEUEUC¢ OEw U
OOUI UUUUOOEOUEOWEUE¢ OEEQwaLOUlI OwEIT Ul EI Ol UE
UBOUI UOI 601 OUI EPUBw 2HPOUIT UOI Ol w UCEEOOCAC w
EITBA Ol OOPOwW T guUUI Ul EPOOI OUI Ow B1 01 Ow OUUEOEC
1350" z E1 Ow plak Yy UOEI EEPOOI OUI EPUBwWw2HPOUIT UOI Ol
rezidiel stresleri minimuma indirmek icin, restorasyon 200 ** z OPOw EOU¢ OEE
UCEEOO¢ OOEUEWUOAUUUOOEOUEEC Uwp#l OUawyYl w* i C
Cercon Smart Zirconia (Dentsply International), Lava (3M ESPE), Procera
AllZircon (Nobel Biocare), In -Ceram YZ (Vident), IPS e.max ZirCAD (lvoclar
Vivadent) ve Everest ZS (Kavo) piyasada bulunan ve GC Initial Zirconia a Ea 1 ¢ Ow

OOEUEOQWOUOOEOc OEQwWaAaEUcwWUDOUI UOI OOP1 WEOOOOE
xal OWOOEUEOWUEUEUOEOOCI wEPI EAOEUEEWI UI

AEUCcwWUDOUI UOI OOP1I WEOOOOGEUEEOWI EU0OO¢ wOOEUEC

DOl WOl IOEPWDOO! Ol UPWET waOUOEI OEOUEE¢USw! Uw

negatif yonde etkileyebilmektedir (Denry ve Kelly, 2008). Ancak, sinterleme

39/ WEOOOOEUOQwWI Ul ai Ol &1 il @i H®Weg@EE w i@ U lwlh

aOAUGOUAEwUOEuOEOUEEd@@ﬁ@%hﬁ%ﬂ&&M@EM@m&RwW

UOEI OEOEUC¢ WUEAOEOOEOQOUEEC Uwp#] OUawYl wri 00ac
DC Zircon (DCS Dental AG), Denzir (Cadesthetics AB), Digizon (Digident

GOE' AwYi ws YT UT U0 w9 wop* EYOA wx b EODDBDEWERE QB O E
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#DNDUEOWOOEUEOQWLUI UDOPWUEOEOOEOOCE T wOOEC
iUU]UDOwEDUngULOLOLOinEiwiEDOOiUDwEOEECL

RS A~

le kaplanmaktEw Y1 w Al 1 PUOPw i ¢Uc OOEOEwW 1 O 001 UDO
UEOEOOEOOHOBEE&AEOD W Y PousE @A IOEEGIOWPE OUw a Ex ¢ w Y
seramiklerinin UET Dx wOOEUOOEU¢c wi EUOO¢c wUl UOEOQwWIT 1 6O
UOOUEU¢ OEEw UOAUUOEwW B1 OI 601 UPw UOOUEUOEEW £
Ol aEEQEwW 11 001 UPOw-4b0ODDOwBAM BDO@RAREKEUEUC OF
OEOEUOEOEwWOUYYI UO1 UPODOWO@IUOI0E U add dud@il U @
gorilebilmektedir g EOUUT 1 OPE wiYY YUKEGUAY OOD QIDueyido;w EDAT |
*OO0DPOl wYl wWEDPAT UOT UPOw!l y2hizx(RaigUROEE UOCDEUY Q) B YDl Aull B
2012 E Qw3 EOwYl20BRPAI UOI UD
9PUOOOAEW ENMIuWAh Evauuw b OE QD E B A EREWEOEWE 0D U
EEI EUCU¢ca0¢cO0EUCwWg OOl OI OwEOEE¢caOEwWAl 1 BUODU
f CAD-CAM POl wLUI UPOODPI walL oluedEBOYDHODwWYIT O
AExcwlLal UPOI qUPOUDULWDIL, 2D@®PAPUOI UD
T 51011 UwUI UE Qicdsbr@dwBE 0OOOA D w HboushéliveUD OOI U
EDAI 2@B)UD
f Presson Ul OOPAPwWw POl wiLUI UPOODPI wYI 611 UwUI UE
Uil OOPADPWHOT wYlI 011 UwUl UEOPADwUaDoubE OOE U¢
veenering technigqyéAbousheODE wY 1 wEMA T UOI UD

Son zamanlarda, zirkonya-Y1 Ol 1| UWEE1I EUcU¢c4&a0¢cAcOcwgOO

bahsi gecen yontemlere alternatif olarak monolitik zirkonya restorasyonlar
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OUOOEO: OEwpl, BUGHDEEDPW YI wEDAI UOI UbBrao1oy vhuOw 2
, 0000DPUPOWUTI UPOPOWs Ul OwOEUI UAEOEI OOwUEOuW (
gelmektedir. 2 OOwa ¢ OOEUEWOEEEUWOOOOOPUPOWOUODOOEUC
EOEEOwOI OEOPOWOOEUEOQwaEaci wOEUI UAEOOI UET O
OUOOEO¢ OOEEMECAUE 88 UEOPOOI UOw O0gUPUwW Y1 w ObUa!
Ul UEOPOOI Uw YI wi PEUPUwW Ul UEODPOOI Uw OO6OOODUD
OUOOEOc OOPEEPHABDHOOOAaEOCc OWEDPAI UwUEOwWUI UEO
translusensisi konvansiyonel zickon a8 EO¢ OwO O 00 O0PUDPOwWOUOOwaEx ¢ O
1 U017 UPOWE ¢ EE @paleod d IbaroMe ¢y Ui Bau) Dinddentey | WED A
AaDUOOOAEMUE®UE x ¢ Uc OE E wE b U WU EG W OE BT ORI DY E@
2017w OLOPOEw Pl UDPAPOPOwW EAEOU¢OOEUCE Ow a 0,
EOQalUUOUOwW OLALOULOOI UPOw aExcU¢cOEwW OLEPOW &
AEEEOEcw OEEEI Ol UPOw VYiw aExcUEOw EII1O0UC
polikristalin seramiklerin translusensilerinin dizenlemesinde en etkili olan
OPOUOaEx¢cUEOQwgal OOPOUPUSwx OEl OPwac OOEUEEW
materyaO Ol UPOwi 1 OP1 UPUPOOI UPWEOEE¢caOEwWUDOUI UC
ELALULOOI UPwagOUIl Opuwlha DU @k O s biéhakyik D

UEOI EPOOI Uw EETEw Eadw UEOI EPOw U¢c OcUcw OOOEU
EAEOUOEOUEEcUSwWw OEEOw abUOOOaEwW Ul UBKODPOOI U
Ul UEOPADPOwWOI OEOPOwgal OOPOOI UPwWEARcUc OEEQwATE
UUEEDPODPUI UPOPWET wOOUOUUA& wWI UODOI OI OUI EPUG w!
EU0UcUEcOOEUC WEOEE¢AaOEWUEODOI EPOWEOGaUUUOUOWEL

A N N A~ sz e sN
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AEOOEI ¢ OwUEOI EPOWEOaUUUOUWEDPEEDWOUEOEEWEL

2ADI OwocUec OOEwWi 1 60601 6PpOPO? WEAEOUE OOEU¢caOEuU
kiculttilmesi gereklidir. Zirk OOA EEEwA Bl OwOcUec OOEOwWwOPOUOaAE x
OUAEOUEUaAaOOEWEEAOC WOOEUEOWOUUEAE Wi ¢ OEUS wwE
OOEOw Ul UUET OOEOwW OUPUUEOwWIi EacOwi EAOEWODOU

EEYUEO¢: wigEl OPUT POWEPUwWE1 ¢OWEEAC O¢c 0¢ OEwOI EI
1T 001 OwPAnDOwl i OP1I UPUDPOI OWEPUWEDPATI UwaodOwb!
EDAI UOI UPOuw! YhAAS w

Her ne kadar yeni zirkonya materyalleri daha yuksek translusensiye sahip
OOUEWEEOwWUI UUOUEUaOOUOw i POEOw I UUI UPAPw I E
Uc¢OCcUOCECUBW! UwOIl ET OO0l OwabuoOOmw OBPDUPO®EC
Lal UPOl w AEO¢I OEOEUwW EI YEOQw 1 UO1 00Ul EPUS W 3 U
renklendirici pigmentlerin eklenmesinin materyalin bukilme direnci ve
UUEOQUOUUI OUPOPwI UODPOI Ol EPADPWEI OPUUDPOODI wo
Ul 0001 CEPUOOIWDU OOV OEUE cuBwY T wi 1 @&mMOautEd Uwa EUI
| YKOw 21 EEE w 20159 & A WO AAE O¢ Ow UPOUI UOI Ol w
renklendirici solisyona dalE¢ U¢ OOEUcw | Ow AOOw OUOOEO¢ O
agoOUl 001 UDOE]I OWEPUPEDPUGwW OEEOQwWEUwagouili 60p0
El OPUOPWEDPUWETI UDOOPAI WOEEEUWUOE!I EEDPOOI Ubw
sonuglanabilmesidir ( Rinke ve Fischer, 20136 w# D A1 U unHifne yittdmOe O |
Ui 6001 OEPUDPOODPI wabPUOOOAEWEOOOOEUCE OwOUOOEODC

\\\\\\

A N N o~ s S

gal 00POOI UPOPWUEOOPUwWI EIl polikirhatikbcGAD BGAM UE OU O U
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blokOE U émevEultur. A UO&GE OUUI UOEQWEOAEOEwWDHOl waLlLala
AEx¢ QEVWEOQWUaAaUOUWUEAOEOOEAEWAEOEcI ¢ OOEOUEEC
, 0OO00O0DPUPOwW Ul UU O EriesiiinOibbEwW ¢ Ow ¥ BIRIOw EVUUOE
zirkonya materyalinin estetik 6zellikleri ninT T OB1 UPUDOOI UPOI WUEAOQI
I EOCOI OQw T1 Al UOPOPADPODPW OOUUOE GWIEE ¢cIUBwu UIUWE OD
EEAOEOU¢U¢cO¢w EUUUECUOEOwW EOEEcaOEw abuoobOOa
Ual UOEOOEOUEECUS
2.2 Zitkonya OUwWS8Ex¢cwhHOl w51 OFUUMERH OfFdBBEAOE OEDO
UUcUOEaEwW8 g0l OPOw4al UOEOEOQwS8 LAl awdi O 001 L
Zirkonya-Y1 Ol I Uw Ul UE OP A b w HEikierdekaiE EderydpruU B O U O
UEAOEOQOEOWYI wOOPOPOWOOEUEOQWUAUOWEgOI OEI WEE
ve bu adezyonu EUUC¢ UOEaEwagOl OPOwrl EOwWdbaidd @BEOODG
Ual UOGEOOEOUEEC: WDOWOODHEDEOOWBEwW c AEOQwxx OUUI O
once uygulanmakta ve ylzeye ekleme veya ylzeyden eksiltme yoluyla
AaExc OOEOUEEcUGw OEEOQwiI LOLOLAEI wUal UOEOEOuU
EET Ewl UObDODb O @DHWAIE ubdlén@eadn @timektadir (Elsaka, 20L3;
20017 wY!l weémA 1 UGl UPO
AlU minyum oksit ile kumlama, lazer ile purizlendirme, doner aletler ile
xLULaOl OEPUOI Ow EUPUwW POl w xLUL&aOI OEPUOI Ow
Ual UOEOEU¢ OwUUPEOODPOAEUEQWUDPOPOEWOEXxOEOQE w
Al 1 DPUOPwalLal awbi Ol (CadudEPw Y a wEGRAD QXD UWHEOWU uy h
B8EOcOOAOUOWI! Yht Ow#1 UECEwY!T wEDAIT UOI UPOuw!l YYKk
EDAT UOI UPOw! YRKOw+ OUI OUI wYl wEpARIZUEGIGBDOwW | Y
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x OLUwYIl wgebPAIl UOI UPOuwI Y huA OQw/ EUUOUwWYI webAl UOI
veEDAT R2ABDWR UEEI ¢ wYl wEDAT UOT Uyeodaul YhKOw8 OO0 w
2.2.1.Kumlama

Aluminyum oksit (Al 203) partikulleri ile kumlama yontemi ED1 w

11 OPOOPADPOET wi Owi EAOEwWOUOOE Buybnie iezhend | & wb 1 (
aloUI EOQwY!l wOOOUEODPOI WUEEEOEOEUWUAEOOE! U¢ U
PADOwWI 1 Ul OOPWOOEOwWwxLULAOLwaLal a0l Uwi OET wi E
le EPUOPOUT walLal aw i Ol UArmekawved Qizey geditnE 0 ¢ OEE £
azatmE OUE Bpé OEU & w Y I,u200® AHalthénn 0B w ED A 201A) UD

, POUOUI UEOUPaAOOWODPODPUOI OO1I WEOEOOEUC waEUEUC
| kKYws Ow E Oa U U0HEDD Em@edw Uba Ol wOUOOEOEECUS w:
I ¢cCA0EWAEUx OEU¢ wUOBWEIVWEEwEEAIcaAE 100 WU 4 EOOE T C
PUl walLal aEl wEPUDPODPOPwWHPOI wWwOEUOBEI ¢OQwUI EOUD:
enerfiUP WEOUDY I yrarp @ E QuE B A ROURDY (ix&¥ enerjisi, aliminyum
OOUPUWXEUUPOLOOI UDODPOWaDUOOOA FunArietsitiki a EOD wi
UUEOUI OUOEUaAOOUOUOWDOEL 00T (Crevall RJuwey d lwiE®AW 10U
| YYNOwW2ET I OO00a1u !l WEDBY WOOWOEUI UaEOwaExc¢cUe¢
Ol E1 Ow OOOEOUEOwW EOOEacUcw DOIl w OOEUcw AEUOE
P$ ADOOIT 4w Y, i2004pmA WA FUBE w b1 Ol 0P w dtensitk]l a EEOE
UUEOUI OUOEUaAaOOUOOWEEACWEUEI UCUOEE¢OEUWUEU
(Aboushelib ve Wang, | Y vy Ow" UUU®UWE O wlEPAH Ow* EUEOOEE w)
6 EOCT w Yl wEMABPWEBK OEUc w UEUET ¢c OEEQWEEW E&E
@2 ET UET U0wYIl wwUl adw!l NMYRW.Ow2i pOPAaAUwYIl wgebAl UC

*UOOEOEwWDP! Ol OPOwi | OWOEEOUEUUYEUEEwWI I OQOweE
EPUw agOUl Ow 00Uxw Ul Ow EEI ¢ OEw Y1 aBlanak DAT Uw
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OUOOEOEc OEEDPOOI OUT EPUBwW. OUOOUwWgai OOPOOI UPOD
seramiklerin yiizeyinde catlak ve  O¢ U¢ OOE UE w Ol Ed @auwudiOE WRAQEU
OO00000POPOWI EawbPiAl UPAPOPWEUUCUEUE@arOEUIT Ua
iaéé&mﬁ@@&bwvimmﬁﬂbﬁéﬁﬂmviwEDAiUOanOwlym+

EOUc OEEw@EMRYOBE EWwl DA wWOUOOEOEwWaEx¢c OSdE OEUC wg
wlEOCUEE&O@E@@w§MMEBQMQL|LOwEEUCOﬁwDOiné

A N~ AN

AEOEEOOwW EE4a¢w EUEI UCUOEEC¢OEUOwW OUOOGEOEW b
UalT UOEOOE WA JOEOHUI OUOEUAOOUOUW TiTUbal w EgC
OOUI UUUUOGEQwWUUUI UPWUAEOOEI UCUEUE ptudOBE OwauE
YI wEDPAI UOI UPOuw! yaiR)dw+bUwYi wedAlI UOI UD

Al:0s x EUUDOL 001 UPa Ol w OUOOEOEwW b1 O1I OPOET w >
UcUEU¢ OEE wUal seamidymLyinE aldn ¢nésafe, kumlama siresi ve

OUOOEOEwW EA¢cU¢cw EPOOEUW I E BeaédirU Paattiellb wé O OQw x
EDAI 2AB)UD

2.2.2.Lazer ile Purtzlendirme

+Eal+DOWLPw OxOPi PEEUDOOWE a w2kdim@eddrnE U1 E w$ (
EEI wi EUI O1l UPOET OQwOOUI EOwYIl wsé¢1 ¢A¢cOwlUaEUE OE
YT waOAUOOEI U¢cUcOO0¢ct walLoUl Owil Ol UNPwWUE ¢aEQC
Lazer teorisi, Albert EFOUUT DOz ¢ OOwhiNYYz OLwa¢c OOEUEEwWI 600
DOTDODwOUUEaEwEUUcACwiﬂﬁWﬂ@%@M@@M@@@EMmﬁB&

N e s oz N o~
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31 OOPOw EEOOEUEEW Yi w U¢cxw EOEOCOEEwW 1 LOI
aEal ¢OOEI EOQOwOEAIl UOT UOw Ol UPOEoad!abdJ@igt DO w #
p* DPOUUE wY | 2000801 WO 1T WO OOPADOET wi PET Ul Quwx Ox L
POOwWOl &whNNkwac OcOEEwUaAl UOEOOEaAaEWEEI OEOO¢
Wt YYYWOOWEUEU¢C OEEWET A@ulewskiO20@)) aderterihserty O1 OU |
preparasyonu, kok kanal preparasyonu ve dezenfeksiyonu, beyazlatma
tedavileri ve hipersensitivite tetd EYDOI UPw i PEPwWw OOEUOAREWIT 1 OD1
Y EUE ¢ Uwap3Qelk ¢e@ikay 20658 wch O a4 wY 1 upB@AT UOI UD

+Eal Uwci ¢cAcOwOOOOOUOOEUPOW pUI OwUI O00OPO
Eadcwl Ol DB WWOOBDEIUGI AOWOOODPOT WPEOAUUUEOOWI «
1 U0l UPOwi T Ul EOT PUEDUWUEXOEwWYIl aEwaEac¢cOOEwIi
AEXxOEUCAwWgal O0OPOOt OOHUEBROWD®EE QEBAWU@OOOUC
sadece hedeflenen dokularda etki gosterirken, cevre dokulara en az seviyede
AEUEUwWYI UOI OUl EPUS w! UWEUUUOE wWOE&T @B WE OOU u
vel EOCUEEAOuwl Yht A

$U0OPOI UPOPOwWEr ¢cOwl OT UNPUDOPOwW cUcwl OI U
+E4al UwY]l wOEEEI WEUEUC¢cOEEOPwWI Owg Ol 60bwli UOBDC
$0PODPOwW PEEUOUEUPaAaOOAOwW 1 Ol UNDPODPOwW 11 EIT I OI
edilmesidir. Absorbsiyonu; uygulan EOQw aL ail apOw OEO¢c OO¢cAcOw »
aO0OAUOOUAUOwWDAT UEPAPWUUWYIT wODOI UEOQOwWOPOUEUC
suresi buyik oranda etkilemektedir ¢pl E A O E U w Yli, 2086E Medetioh, A993;
UudamE U wY |l wEDAIT an@s, 20040 wl Y huOwY
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+Eal Uwct cAcOwOx] UEUAOOWEOEOE OEwW! wi 1 OPO
Il OOPOEI Owpl A wU Ifre¢Eimnidd)pulge Inodd QOWE QIE ORUQED ¢ OOE
¢i CACOWEUEOECOOCc WOOEUEOOWEET EWEACOWEDUwWI 1 Of
tekrar pasif hale gegirilmesi ile uygulanabilmekt edir (Coluzzi, 2000; Dederich ve

Bushick, 2004)

2.2.2.1Lazer Uygulama Parametreleri

Dalga Boyu: +Eal Uw 1 01 UNPUDPODPOwW Ol aEEOEwW 1
EI AT UOI OEBPUDPOOI UPOEI OPw i Ow gOi 00Pw xEUEOI Ul
EEOT EUCOCcOWEDUEDUDOI wOOOI UwxPOwaExUcAcwbOOC
(Dederich, 1993) Lazer seciminde dikkat edilmesi gereken en 6nemli nokta, lazer
Ual UOEOEEEOwaLal apOwi EOT PwEE Ol (Riseertiad OUwi O
Y wE b A199501 UD

Pulsasyon Siresi: Lazer enerjisinin uygulama suresi olarak bilinir ve
OPOPUEOPaTl uBOEWEHMWHEIOGIOGEDPOOwWYIT WEPAITI UOI UDO
UcOO0¢cAc wWwOOEUEOQWEDPOPOPUWYIT w' 1T Ulawp' aAWEDUDC

Gig: ' TUWEUEOcOWUET bx wOOEUAUwWT LAwaOEUE Ouw
UEOGc OOEO¢UBw, EUI pdwérpuddIl OBIOEWIE @lww Nubg) D w R w E |
I T UExOEOOEOUEEC UG

Dalga Formu: 9 EOEOEWEEAO¢c wOOEUEOwAn ¢ OEQWOEAT Uw
PEl YEOOCAOWXEUREOC W PEUEOE 0OO0¢cOw Ol UBDOUDPODPAU
OOEEPOPUBwW2LUI OOPwi OUOUOEEOwWOEA&Tl Uw Ol UPOUE
i OUOEEwWPUI wOEA&l Uwbdi 6OOwWBHUB WPUWUBHEUBOBOPERDOOL
Il OOPOE] wOE&Il Uwe1 ¢cAcwlal UOEOOEOUEECUwm#I EI
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Tablo2.4.#D1 wi I OPOOPADPOE] wOUOOEO¢ OEDQDEAE Oeudd x
E O E ((Oyari2609)
Lazer Tipi Dalga Boyu *UOOEO¢ec Ow OE
(nm)
ArF(Argon Florur) 193 nm ¢ I LULOw3Il OPaob
Excimer Lazer 9 21 UO0w# OOUw4 al
KrF Excimer Lazer 248 nm 1 Endodonti
XeCl (Xenon Klortr) 308 nm
Excimer Lazer
Frequency Doubled 377 nm f #D1 w3EI ¢w3l ODP
Alexandrite Lazer
Ul OOwdaod 488 nm T 8UOUI EQw#OOU
1 Kompozit Polimerizasyonu
1 Beyazlatma
9 Hipersensitivite Tedavisi
#PDaOUwp#L1 L 600908 nm { Biyostimilasyon

Lazer

OU¢ Ow! UT EL 628 nm

Argon Pumped Dye 630 nm
Lazer
Copper Vapor Pumped 630 nm
Dye Lazer
Helyum -Neon Lazer 632 nm
Ruby Lazer 694,3 nm -
Diyot (GaAlAs: Galyum - 800-830 nm

Aliminyum -Arsenid, 904950 nm
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GaAs: Galyum-Arsenid) f 8UOUI EQw#0O0UW
Lazer (Periodontal ve endodontik
Nd:YLF 1053 nm uygulamalar)
p-1 OEPOaUbHO 1 Analjezi
Lantanum-Flortr) Lazer 1 Beyazlatma
Nd:YAG 1064 nm 1 Curik Ablasyonu

p-1 OEDPOaUbHO
Aliminyum -Garnet)
Lazer
Nd:YAP 1340 nm
p-1 OEPOaUbHO
Aliminyum -Perovskit)
Lazer
Ho:YAG 2120 nm
@ 0006PaUGBGod

Aliminyum -Garnet)

Lazer
Er, Cr:YSGG (Erbiyum, 2780 nm 21 UUDw#O0UwW4 ail
* U006 d-Skarilifiué - T 2¢0¢cU0cw8sUOU
Galyum -Garnet) Lazer 4a1 UGEOEOEU¢S

$U08 &wWpSUED 2940 nm
Aliminyum -Garnet)
Lazer
CO:z(Karbon Dioksit) 9300, 9600, T 21 UUwYIl wsaUOUI
10600 nm 4al UOEOEOEUc¢
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Son a ¢ OOE LEMIWAG, ErYAG, ve ErCr.YSGG lazerler ylzey
D1 Ol 001 UPOEIT w G WoEAG el B RER JOC 1 wi LELOwT O
ULUI UPOWEUcOwWUCOOcCACwWY]l wEUcOwWwUAUOOUAUWIT B
oynayan dnemli parametrelerdir. Bu lazerll U OwU a1 U O EQuERIES ulk RIWDEE
@ Oc¢ CEPAIT @1 Y Bho wE BOMAI cU20M0Umami ve E D AT U2014U B
Cavalcanti ve E D A 1 (200D; D&mir veE D A 1 | 2Q1R; BEflem veE D A1 ,(201H;U B
Ersu ve E D A1 ,(2A09;WGEhasemi veE D A | ,LRO14;KBsraei veE B A1 (RG14;U D
* CUOE GehAY W1 Y ByK O w *EcBUAG FUgDAdS W vel E B A T ,U2013;U B
Murthy ve E D Al ,(2Q1K; Méda veE D A1 ,201D; T@p veE D A 1 ,L20LYL; Wial
ve EDAT 201D; WRl veE PAT QWI YDl O w2E BASI] 2018:YZanjani ve
EPAI UQOIYDPEIT Al UOI OEPUDPOODPI w OOOEOOEW EPUODPO
xLULaoOl OEPUOI OPOw abPUOOOaEwWLal UPOEI OPw i UOE
EUOUOOEOEOUEEC¢C UG w

CO:0E4al UPOwl OPUAOOWEEOT EwWEOAUWUEDBDEPABOWIU

N e s oz N o~

dir LOLOOI @UUBRY W wEBRI UOI UD

-E08 &wOEal UOIl UOwUal UOEOE¢ OOEUCcwWwabuUOOOd
OOUDNI OwOPOUEU¢ O¢c OWEAEOOEUC WUOOUEUOEEOQWOEC !
UT U0OI 1+ Ol UBbwbOI1 wayp- aCFEEEQUEYU T WZBEHA | QIO T BUBPU w
EECwYI UDOI OWEDPUwWOI OEOPaOEaOEOQwUal UOEOEC¢ OOE

| EO¢1 OEwx Ul OUDxO1 UPOwl OI UNPOPOwWI 1 ET I wEOOUE
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YI uEOPw¢ Ud GOPEDPOEDEOWOI aEEOEwWI 1 O01I UPEPUbG w
EPUOPOUI wi EEPOwWIiT 1 0011 Ol UPw Ol aEEOQEwWIT 1 00I1 O
OOUI EUEOwWw OPOUOOI OEOPOwW Ul UEOQUDPAOOEW OEUOC EE
i ¢ OO0 E ORMECELE QFWO ¢ w Y2016;EURidamE) W Wibw & MAL) B AG Ve
$UO0O" U082&&WOEAT UOT UPOwWUI OI Owgaili 00001 UPbwY
(Er:YAG-2.94nm, Er,Cr:-YSGG2.78nm)Y |1 wEUwOI ET OO01I wUal UOEOE¢ O
ylizeyde benzer etki gosterdikleri ileri siir Ulmektedir ' OUUE D OwY1999F DAT UO]
$U08 &wWOEA&Il UEP W@ &E OQB UADHEIAIVIZES &u DUT WAEDQE ! ¢
ablasyon tepkimesi meydana gelmektedir o' EUEUT POE w2dOsNEDAT UOI UD
9PUOOOaAEwW aLal aPOl w OE4Al Uw UaT UOEOEUCE w B
Er,Cr:YSGG lazer ileilgilidir &1 EUl OPwYl wEDPAI UOT UPOuw! YhKO
| Y huk Ow9 E O NI&itep14)Ysl WCE' B0 8L & & WOE AT UOWHRNNY wa ¢ O¢ (
P$ EVUEUE Ow Y, 200 ERuAil OO EU®UUUDPOWOEAT UWwOOEUEOQOWETE
OOEUEOQWEDI wiAalLULOOI UPOBEIUAIEXEOOUUOEE R MO
Ol aEEOCEw 11 Ol Ow EI ADPI1 DOOPOOI UPw EI Al UOI OED
OOUI UUUOGEEEOwW@UBOE O DPOE wYE WEDAT Udykan® Owl Y Y k
EOOUUUOGEEwWT I UT EOT PWEDPUWOcUCOwWYI aEwi UDOI al
EPADOEI w Ol UOI w aExEEDOE DA BWAKEN® 2eod)p SWODb 1 UbU
OO0 OLOOI UPOI walLoOUl OwEIi i POPUI UPWOOEOWSUO" |
lazer enerjisi ile su partikillerini elektromanyetik enerji ile atomize ederek
EPUOI 1 UPUOI OUTl wYl walLal awxLULaoOl OEPUG@I wagoU
aLal apOEIl OPwUUwWOOOI OLOOI UPwWwDHOl wUI xOPOI al u

yiizeyde mikro -patlamalar yaratarak mikro -Ul UEOUPaA OOWEOEOOEU¢ wo
. OUI OUUEUAUwW EUw 1 UOPET Ow EOOEacw EEw | PEU
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EEOEQE ¢ Uc¢ EGuEE O mEd UwE B ATh @Iy T UUOO0N@7y |l w EDA
1DadplwyYl 1986p Al UOI UD
2.2.3.Doner Aletler ile Puriizlendirme

Zirkonya seramiklerin yuzey puruzlendiriimesinde yuksek devirli kesici

~ ~ o~ ~ sz N o~

EOI UOI UET Ow El waEUEUOEO¢ OEE b Omlthasufrézierd L 4 Ol Ol
silisyum karbid veya Al 20sE1 ¢ OE¢Uc¢c E¢c wbil Ul Owa¢c OxEUEOE Uw)

OUOOEDO: OEEPOPUS W $O0OEUW I Ul 401 UOT w aExecOEOQuw

AEXxCOEUEQWEPAI UwagoOUli 001 Ul wOUEOOEWEET EwxL
aletlere aEx¢ OEOQwaLal awbi Ol OPOPOw] OwELALOWEYE/(
Ual UOEOCEEDPOOI UPEPUBwWw OEEOWOUOOEOEwagoOUl OB
AExc¢ OEQWEU WD Ol OWUOOUEUOEEwWO!I aEEQEwI I 01 OwU
OOUI EEPOOI 00T w YIi w UDBBEQUBEROGDO OEWEME EEwe O
gelebilmektedir @ UEUwY1l wl EO¢ UEE a Ow !, 200650+ WIAERAKUOYED
I OUUULOEOOEU¢ OQWUET DxwOOEUOOEUCc Wl Ul OwELAL O
EEWEUwUal UOEOEEEwWT gagOLOET wWEUOUOEUUUOOEUSE
* UOOEDOOBDOWOEOOEUCOwl Ul OWELALOOLALwWHOI wol
I EUEEDPaIl U wdEpd AR hBaY E w YA014)EDGE IUWT UPOOPWED |
AEUEcOcw POl w xL UL & O @E®UDHDwd b1 By @bul @b Ui |
Ol OEOPAOEUCcOcOWEOUDPYI WOOEUEOwaLATl awli UOODA
1 611 001 OG0 HE®EEEEAEOD U a w Y, 20045 @A IOEH ARW EET E w (

i Ul 401 Uw ophukYy5s OAw OUOOE Odddaw &w UaUad EaQud Bruil UEL
AaDUOOOAEO: OWEL OL 001 BB ®IiGdBDIOIRH A YE, QUENR: A ¢ UL |
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2242 PDOEOw4al UOEOEUC

2DOPUAUVUOWEUOOOEUCE O¢cwdiAl Ul OwWUDPOEOOEUOWUI
| PEUOOUPOwW PaOOOEUcaOEwW UDOOOUEOwW EA¢C waEUEU
matriksi ile kopolimerize olan ¢ift fonksiyonlu hibrit inorganik -organik
0001 OLOOI UEPUBwW AaUCEEw UDPOEOOEUwW OEUI UAEO
¢ UOEOEEDPODPUOPADPOD WU cuh@EAU ud qou, | E5H BUONGEEERDED W YET Ul
Bdylece hidrofobik bir matriks olan adeziv rezin hidrofil ik bir ylzey olan
Ul UE Ob AnhahiliE (atiQiEna ve EDAT OWI YRt AGw! PUAOOwI EUO
EEAOEOOEW E N E O-méakriibusipropiltrimeoksisilan, 3 -
akriloksipropiltrimeoksisilan, 3 DaOUPAEOEUOXxUOxDOUUDPI UOOUE
El Al UOI OE P uDO®EIOBEMEE Wi OPOOI UET wUDPODOEwWODC
PUUI Ol OWEEAOEOOEWEDUI £Hdhip2d@uDergrd Ud EWIAD UMD 1UMDD |
2005; Frankenberger veE B A | ,(200D; K&n e Wegner,1998; TsuoveE DAT UOI UD
2006). Bu nedenle zirkonya seramiklerde silanlar genellikle silika kaplama
agoOUl 00T UPwWPOI WEDPUODPOUI wlal UOEOECUOEUGS

2.2.5. Silika Kaplama Yontemleri

Bu yontemler pirokimyasal ve tribokimyasal silika kaplama yontemleri
OOEUEOQuw!l wEEI O¢ OWwEOU¢c OEEwWDOEI OI O1 EPODPUS
2.2.5.1. Pirokimyasal Silika Kaplama

Bu yontemde tetraetoksisilan (TEOS) iceren ylizey kaplama sollisyonunun
gal OWEPUWEOI YEI OQwl I ahEsuypud:00 Wd Bk @ u@EO0EE E ubd W
alLal abw OExOEUBwW I 11 PUODwWw xDUOOPOAEUEOW UDOE
SilicoaterTM Classic, SilicoaterTM MD, SilocTM ve PyrosilPen-Technology bu
sistemlerden EE & ¢ OE U ¢ E ¢cBURuAg ), EIIBH BRlicoaienuatmosferik oksijen
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POl WAEOCOEOWELUEOwWTI EACWOUOOEOEUEOWOI UEOwW
UEAOEAEOWEDPUWOEEOUEUUY E U i ineséde mevdutiuu a Uc¢ EE
"PITEA¢OWAaEOcOOEUCwWDOl WEPUODPOUI wUDOEOQWEOI Y
alal aEl wUPOPOEWUEEEOEU¢wOOUI UUUUUB w! UWUEEE
UDOEOwWPOI wOPOAEUEOWEPUWEEAOE OU ¢ uddFI0 B UEUECEUD
xET EQ¢wYl wUal UOEOOEU¢cOcOwaOUwOOOEUC WYl wEa
| PEDPwEI aEYEOUENOEUC¢WYEUECUGwW2DOPEOEUI Uw Ul
EOOEac w2pPbOPEOEUI UwbOIl wEabcwinEOecI OEwxUI OUDE
ve ekonomik olan PyrosilPen ve Silano-Pen sistemleri piyasaya UUOU OO U UUUu
(Janda veE B A1 ,2(DB; Ofran veE D A1 ,2aDB)U B

2.2.5.2.Tribokimyasal Silika Kaplama

SUPEOODPOAEUEOWUDPODPOEWOExOEOEwWagOUil OPOEI
olarak, zirkonya yuzeyine 30-huluy w 4 Ow EOaUUUOEEwW UBBPOEW O
x EUUPOL OOl UbwUal UOEOCcUBwWw* UOOEOEWAEOOE! ¢ Ou
b1 Ol 001 wabUOOOAEOCOWUEET El walLal apwxLULA&OI
EEAOEOOEWAaEx¢cOEEDOOI UbPbwbin DOwUg 1988 ucbIEtO] wi 1 |
YI wi1OEEUI EwUDPUUI 001 UPDwl OwaEal ¢cOwOOEUEOWOU
yontemleridir (Druck ve E D A1 (2Q1H; Gémes veE DA T 2AIB)U D

Klinikte uygulanabilen bir sistem olan CoJet sistemi (3M ESPE, Seefeld,
Almanya), silka x EUUDOL 001 Ubpa Ol wOOEDI Pal Mk OOD | wt
ve bir silan soIUsyonu olan ESPE2 B (’)z("nﬂ'EU IQUUwmp#] BDDHE hJ,[EﬂD‘i)E BYIl w
EUOUOOEOUEE¢UB wW 2 Ul UDE b pdtikideEinin RULQ o U U1 OE |
mesafeden 2t WEEUWEEUCOAWEOU¢ OEEwhk wUOdwWwULUI aol
UEEEOEUC wbOl wguUULOOI UPOPwg Ol UbI OUI EPUB wSL a
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PAal UOI al Owl EYEWDOI wUl 6Padl OPUwWYI wUiIsOPa Ol O
etmemelidir. Daha sonra ESPE2 POwW UDOEQwUOOLUabObUlwlal UOEOD
OUUUOGEAEWECUEOcOcUBwW! gaol El wbOl pObPwalLal abc
Ol OEOPOwWODPODUOGI 001 uBIEE FE@EQ Wwl EED L REEIOEDY 1Ud

LaboratuvardE wUal UOEOEEDOI Owl1OEEUI EwUPUUI OPuwh
2PbUUI O0POwWUaO:WEBBEOAEQOIOUPOT wi guUT wl wi EVUOOC w
UPUUI OPOET wt Yws OOw1 OEEUI Ew/ OUUwUPUED:s ODPOET u
I EPOODPI wOOUUBwdOPOEPWEI EOCEEEwWt Yws Owpl OEEU
EOQaUUUOEEwWUDOD ORulbb®d QuEolES«ateaDea iua BOOT wUail UOE
OUOOEOQE WD O 001 UPwhYwOOwOI UEI T El OOWEDOWE
UPOEOPAEUaAOOwWD!I Ol OPwaEx¢OCcUGB

2.26Kloro-2 DOEOw4al UOEOEUC
El x0abUaoOObwUl OOPAPwWDHOl wabUuOOOaEwalLal abpOEI
OOUI UUUUOOE U ¢ wE Qpthb0@Ea0a0E 0 uEl UBWe2@O U p U A wY T wU
EUIT EUOWOOOI OLOI UWEUT EUWET x0abpUaOOwWEDI E4ac¢ w
alLal apOl wUal UOE.QG& BO @ IEXUSBuwWR e pa 000w UO6O6 U
alLal apOEl wUDPOPOEwWEIT O4al Ub wE DilcuwAREUERECOFQBOCOUIE BOGE
D1 Ol OwbOl wabUOOOaEwalLal apwUPOEOQwUal UOEOEUC
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2.2.7.Gaz-%E 4 w%OOUDPOEUaAOOw3]l OOPAD

l''UwagOUl OwabUOOOAEWDOl wUPOEOWEEAOEOQUECE L
aLal apOEl wbOEI WwEDPUwWOOUDI O0OUD U wk HELu ELEGUE DE B
9PUOOOAEWEPUwWx OEAOE WUl EOUQUL whpia®OIl wal Uuodi 1 0
yizeydeki 14+ w OOw OEO¢c OO¢cAc OEEOPwW EgOT 1| OBRw 4aPUOC
EgOL @i0E®R OE O¢ U wikpd AIEER@EuY UDwUEEEOEOc OwUDPOE
olarak EEAOEOOEac wEUUUcCUOEUcOc OwaEOCcwWUCUEOWUI
El wEUUU¢ UikékiedirMakcik keCE DA T ,2A1R)U B

2.2.8.HIM/SIE Y 6ntemi (Heat Induced Maturation/Selective Infiltration

Etching)

s o~ N e A

81 Ul UOPWULUI wYl weBbawkOUPDEOADDED GAuBU®DO
T guU0I1 UE b ABQAE | UXER o B A | YGR@IDY BKUASI uw® DU O G Oa E D¢
EDOEODPOwW gal 0O0PAD O BEdatOinduzed Oriaturafion I kdD w
11 0PI UPUDPOODPI UPUBw! UwagOUI OE IEwadn WEG QVEDW DE!
UEOI EPOwUcO¢UOEUC WEgOT 1 UPOET wUUOUI UwbOUI UL U
YI aEWEEI OEWEPDUwi EAEwWlI 1 AaD1 1T wOl El OWOOEEEOWOE
UEOI EPOwU¢ OcUOGEUECOEEWEDUWI EUI O1 U1 wol ET Owo

VT VNN

2 A N N oA N s s oA~ N N s

tekrar 1 dk sireyle 750" z al w ¢cUcUCc OOEOUEwW YI w UOOUEUE (
UOAUEBEOWOEGEC¢ Uwgp E®AJIQ@rPEWY I w
2292 ¢EEOwWw UPUwW2O0O0LUaOOU0wWDPOl w/ LuLaodl OEDU

EOAEaEw UEI Dbxw 4aPUOOOAEOEOOwW Ol UEOQw YIi w EOE|
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OUOOEO:¢ OEOQWUCECEEOQWOPOAEUBOOWHGOPOAU®OED Olwa ©O!
T10D1 UPUDPOODI UPUB W 8 gV WUGCEHEGEWOa DUEDB O G cOdEuD K
Ut AzOPOwW' " Ow e YYWOOAWYI wilUUPOwWwOOOUDPE w ol
aPbUOOOaEOE Ouwt YueEliﬂj&dE‘(C@sﬁdcili!&)l?)@ﬁiul‘mdnb.@ﬂi>< ¢ OEOuw

YIi wUl aPpOwUDPOEOOE wE HI BAU OO WiDowidD & AQrsdm®Es Y I w
T gu0l VEPAPWE®D I UDPUG
2.2.10.Plazma Spreyi Yontemi

s~ = z N o~ A

/| OEAOEwW UxUl aw Ul OODADPOPOwW i1 OL&4&wEEAOEODO
EOOEI ¢cOEOEUEWEEOuwATl 1 PUODWOEUI UAEOOI Ul wlaTl C
Tgaol 60PbI UPUS w OEAOEOwWPaAaOOOEUOQWEUOOOEUVU WY1 w
OO0O0UI wil EAEC UGS wikE@QD ORIBWYI ODODOEBUEEWDaOODPAI
D1 Ol OPOwWYEOUOWEOQOUC¢OEEwWT 1 UAl OOl 1 UPUDPOOI Ubu
Ni Ol UEUgUwl EacOwbhbaddpal wOOEUEOwxOEAOEaE WA
uygulanan plazma sprey yonteminde hekzometildisiloksan kulOE O¢ OO¢ 1 U¢ L
(Derand ve EDA]I OWI YRk Adw ! EAOEOOEO:¢ Ow EUUOEU¢ 6¢ C
EEAOEUOEWUEAOEOQOECACWELI LOLOOI OUI EPUG
23.9PUOOCOCAEOCcOw, | OEOPOWYI] wwubabPOUlI Owxal 0ODPO
* U O 0 E tékéarik Otastler

9PDUOOOAEO:cOw Ol O6HGAL JOMAE AR BHOwW Ea ¢ w
Ul UEOPADPwW DOl w EEAOEOOEwW EEaEOc O0¢cOcw EI Al UOI
mikrogerilim testleri, makaslama ve mikromakaslama testleri ve bikulme direnci

Ul U001 UPwi PEPWE D UM OO wOEERI GG UuPEImRAUI OUIGH QERD ¢ C
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23.1&1 UPOPOwml 1 OO1 Aw! EACOEOOEwW#EAEOec O¢c w3

L N = £z N A~ A ~ s x A

OEUI UAEOOI UDOWEEAOEOU¢ wOOOUEOEU:C OEWOOOT U
TTUAT OO0 11 01 WEOBEHE LW ABIUWPOPOwW OUYYI Ubw Ual U
AExcOOEOUEEC¢ UwW ol OPOw | 6t 6 K6w 4al UOEDOOEUCE O¢
YI UOIl UPwl PEPWEYEOQOUENOEUc wOI YEUUUUUBwW OEEOL
OOEUOAEwW ELALOwWw EPUwW UOOwWw 0aOEOEOURN Yi w Ul
al Uoi 1 UPUDPOOI UPOET OPwi OwlUi EOWEDPUwWT EVEOwW DI
OEUI UAEOOI UET wil OUPOwa UYEAWOOUI UOUOEWOI E
EEA¢OcO¢OEWEEAOC wWOOT 1 4aPYwWOcUc OOEOEUE OwWOOU!
gibi sonuclara neden olabilmektedir (Al-Dohan ve E D A1 ,W2004;DEndar ve

EPAIT UOI UPOuw! YTglik,@996)E OOEE wY I
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Gerilim Kuvveti

Tutucu Ug
Ormek ———»

Baglanti Noktas:

©l OPGUIUBDIOP OWEEAOEOOEWEEAEDE O¢c wli Uauwkd a1 O ADOE
EDPAI ,201D)UD

2.3.2.Mikrogerilim (Mikrocekme) ! EAOEOOEw#EaAEOc O¢c w31 UUD

' wUl U0wagdll 0O wkREDOMWYH tuEFadOuNIMNEK Wik ic O BE

T1 0PI UPUDPOODI wOOUxwAl O0O1 dr EIl WupEGHE | EQuwud LEAULOX G :

agoOUl OPEPUGwWI EOc1 OEwx Ul OUPEDODPOwAT 001 wUI UL
OEUI ¢OEI UcU¢cOEC¢CA¢ OEEOwI-d UQuEARQYIUDE oWl HRUEIDH
EETEwT OOONI Ow UUUI Uw EEA¢cOcOc OEw O1 ET Ow OO0EL

~ s N N A N o~ £ N ~

T1ADO0OI UPwi1 PEPWEYEOUENOEUE WEUOUOOEOUEECECUS
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EOEOOEUC¢ OFE E w g O frldaha kdmplek© ke bhassasiytigerektiren bir
DI Ol OwOOOEU¢Owl OwUI EQOwWEPUwal UGl 1+ UPUOIT wl EU
EaOcwaEOEOEEwWgUOlI OO0OI UPOwi EA¢UOEOOEUCEC OEE w 2
TTUI OUPUOI UPwi PEPWEI AEPEOOENOEUEWUIEQO Y O QEQ
2010)

233, EOEUOEOEwW! EAOEOOEW#EAEOEcO¢c w3l UUDw

| EAOEOOEWEEAEOcO¢cOc OwEl Al UOI DE®Est00l UDG
agoll 0bw OOEUEOw EDPODPOOI OUI EPUGwW +HUI UEUL
EiAiUO]OEDUDOEDADwﬁEOC|OEOEUCOwUIizUCOEEwC
AaPDUOOOAEWOEUI UAEGRAEDOOEEAOEBEGOB]I UOI OEPUDPOO

~ s N AN - ~

OOOUEU¢OEwW Y3 kwOOYEOwWIT ¢cAaEEOwWw OEUI UAEOOI UEI
makaslama kuweUDODOw Ual UOEOOEUCc w1 1 OOPOET wil URI (
Dohan ve EDAT OWI YVPKAd w* OOEawUal UOEQOEEDPOOI UPwY
EYEOUENOEUcWEUOUOOEOUEEcUBwW OEEOwgUOl OQwil
olciide etkilemektedir. Ornek binyesinde OOUI EEDPOI EIl Ow EOOUOEOL
I OOONTI OWOOOEAEOWUUUI UWEEA¢Oc O0¢c OEOWEOOEAac U
[ EUEOCwWUOOUAOEU: OwOUUEaAEwWAec OOCEDADR@OUBE] Owod
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0.5 mm/dk

Ornek s

Tutucu Ug—" )

EDPAI 2ab)Uub
234, DPOUOOEOEUOEOEwW! EAOCEOOEW#EAEOc O¢c w3l U
31 OwEPDUWEDI wgulOl ADOET Ow EPUAOOwW gUOI OQw |
OPOUOOEOEUOEOEwW EEAOEOOEwW EEAEO¢cO¢cw Ul UUPOuU
, EOEUOEOEwW EEAOEOOEwW EEAEOcOcw Ul UUDOET Ow i E
OEEOQWOEOEUOEOEWEEAOEOOEWEEAEDO:c O¢c OEEQWEET |
EEAcO¢cOcwUPUODPOI WUET DxwOOOEUc OEEQWEOOEac¢O

. ~

agOUl OPWOOOEOEOUEE ¢ Buaps52@ap)d 1 UET T OwYl w

2.3.5. Bukulme Direnci Testleri

Bikulme direnci, uni -aksiyel (U¢-dort nokta) ve bi -aksiyel bukulme testleri
POl wEI Al UOI OEPUDPOOI OUI EPUG W3] OUEUOEOEEDOD
AEOEOEEWEEUOEOwWAT OOl wYl wOEOEUOEOEwWOUYYI UO
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EOOE a ¢ w U cdiirier.UBUKLEN ltestldri sonucunda kopma ve rotasyon
gorulmektedir (FIUET 1 Uw Y1 w EPAT UOI UPOw | YYWBBw &POUI
#EAEOEOOEUWEUEUC¢ OEWOOOUOOEOECcUEC OEOQwgUOI 001
testinde, 2 noktadan desteklenen dikdortgen capraz-kesite sahip oOrneklere,

desteklenen noktalardan dikey yonde sadece 1 noktadan kuvvet uygulanmakta

2008)

Yiikleyici Pin Kuvvet

Ormmek

Desteklevic Pinler

©1 OPOUHIUWOUWOUEWEL OLOOI wEPUI OEPwUI U Cuikokidve O1 ADODC
EDAI 2AD)UD



54

Kuvvet Kuvvet

Ormmek

Desteklevic Pinler

©1 ODb @irt ndKsadiikilme direncit | UOwWEL 41 01 ADODP Ow(Sabee& D Owi g U
2014)

Uni-EOUDPal Ow ELOLOOI wUI UUDOI wEGklydd OEUDIT u
ELOLOOI wUI UUPOET wHUI OwEPUOwW 11 OODOEI OPuw g
UEUEIT ¢ OEE Ow Elve iveeOVedikall yordle, uni -aksiyel bukilme
Ul UUDOEIT Owi EUOEc WOOEUEOwOI @aahgveuisged,i2018) 1 wlal U
Bi-aksiyel bikilme testinin, uni-EOUDail Ow ELOLOOI w U1 UUDPOIT w
EYEOUENOEUC¢ w -&KksiyelE BililneU @stindé Bkuvvet merkezden
Ual UOGEOQECIAGUR B@OIA O UET OPWET I 1 O0UO0TI Uwl gauw
EEI EUc Uc¢ & O¢ AE wO I(Fitay@anad E ©ru B QuiE B Thiadpsahp

~ s N AN

e N AN

OOU1 UU U UrofmB)®IOCEEY | wo UDOOOw! Y mysd)uarinbkiaUa wY T w

ELOLOOI wUI UUDPOET OwLAwOOOUEWEL QL @ 1 wF pULPEAT
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OUYYI QwUUOUI UOI UPOI wOEUUAWOEOOEOUEE¢CUOWEOO
I E & euna e wiorrell, 1991). Uc nokta ve dort nokta biikillme direnci testinin
EUOT UOEU¢ O¢ OwOOUI OEUaOOwi guUl UEPAPWUE x OU wi

2.3.5.1.Weibull Analizi

sbwaEaci wi EOOEzwUI OUPUPOPWEEAWEOEOQuWYI
11 0PI UPUDPOI Ow OEUI OEUDPOUI Ow EPUwW EOEOPawW agC
OEUI UAEOOI UDOWEEAEOCOO¢ O¢ Owl (Quirta veQJuirE OEU ¢ OF
2010; Weibull, 1951p w! Uw EOCEOPAOWOEUCcw Yl woOcecUec Ol EOQwC
OEUEOUI UPUUPOwWEEaAEOCcOw YEUAEUaAOOOEddaOcec OQw T 1
Ual UOEOCEOWET Ol aUl OwUl UUWUOOUEUOGEE wWI OEIl wl EE
OOEUCcOcOOEUCECOcOw pEEI EUcCUca0¢cOw UPxDbw YI w E
EI AT UOI OEPUDPOOI UPOEI wOUOOEOCEc OOEOUEEC UwmO UE
24. 9 DUOOOavaAy Glafo OONDPUDODOwW #1 A1 UOI OEPUDPOOI U
Yontemler

SA N o~

SEM)

RN oA

SEUEOEOCc wW$ Ol OUUOOwW, POUOUOOEUOWOEUC WEDUE
EOEEC¢ wbOl wOUOOEOE OE OwE b U wahe® delyidseedétjil E O WE D C
I O1 OOUUOOOEUOCEWOLALOWEDUWEOEDO: OwOEEOOEDEUE
l UEU¢ OEWEEAEOcUBwW!I EO¢c1 OEwxUI OUPEPWOCUEEEOD

C1 ¢cOWXEUUDPOLOOTI UPDwPOI WEOOEEUECOEDOEWUAUEUC¢C
AEUxcI OEWUODOUEUwaLAl abOET Ow aE abachdeddenddi U D w L
electron& w Y1 wi OEUUDPOwW OOOEAEOwWAEUx¢1 OEwWw UOOUE U

N A N s s AN
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| OUEOeaHE wRBI wi EUx OE photomiltiplieriubdPRIT) plajdalk 1 w o
UPOAaEOIl wrl YUPOOI UPw YI w OUOUOI OPOw aLal aw U
Il gULOULULOL Quwl OEIT wéypeddy) 189;Ravlen) P ET EDP U w

| 6 K81 6w OEOwWw$ OPUaOOOU w3 E UEBRHE énissienO01 O0UO

Scanning Electron Microscope, FESEM)

Yizey OOUT OOONPUPWEOEODPADPOEI W3EUEOEOCE ws$ Ol
LUULOwgal 00001 UDWEANONROGDE OQEERE WH G @xdus$ 01 0U
yonteminde sinyal -I L UL O U Lsigrahiorh@se rati® w2 v - Az O¢c OwWEL 1 L OwOC
EOOEaAaCWEET EWELI LOwAngalLOLUOLOUI wYl WwEETI Ewak

OEOw$ OPUAOOOUWIEUEOEOCE ws Ol OBUOOSWOPOWBOBBE
OEOw $ 0P Ua OO tield *eraidsionE gatladeaqp | OO1 OOP1 UPUw o/ EPO
' ga ol El waLoOUIl Owi ¢ & {6 Katddha lyiBboyulcpgoEdieeidé O wit
edilebilmektedir (Nallusamy ve Babu, 2015)
25.9PUOO0O08BHEGd Guu / L LIO4 O IAAT UOTI OEPUDPOOI UDOE
Yontemler

| 6k 86w/ UOI DPOOOI UUI w" Bl EacwbOl wslLal aw C

/| UOI POOOI UUI wEPT EacOwalLal awxLULaOLOLAL
OOEOCEOQwW YI Ul Ow Yl wxLULAOLOLOwWDO!l wbhoOl bOPw UE
oldukca kolay bircil EAE¢ UGS W3 EUEACEcwWURwpPAOl wUAOUWE:
YEUCUEUcwDOl wbOil pObPwalLal apPOWwUEUEOOEUCwWYI t
i EUOOcO¢cOO0EUCwWI | OOPOET wOEAEI EPOOI UPbwl UEUEc(C



57

AEUECOcwHOl wEIT uw BE(wyY Tumdd cUETOWEE 1IPAOIUUOT Ul wEg
OUOOE O¢ OE Ow x E RRBUQHNnésE hvérdger@lamb Bimighilik), Rmax
POEOUPOUOwW xLULAOLOLOwW EI UDOOPADAOW 1aw Ol
parametreleridir 3 1T OOUwY [2086P A1 UOI UD

2.5.2.Atomik Kuvvet Mikroskobu ( Atomic Force Microscope, AFM)

uNW wacOcOEEwW&TI UEw! POOPT wYl w' 1 POUPET w1
agoUl OwalLal awxLULAOLOLALOLOwWOUYYI UwhHOIl wyg
8g0OUI OPOwWAEOCECI OEwxUIl OUPEPOWEDPT EacOwouyYYIl U
yuzeyinemE Qal UPOwYIl wi Ol OUUOUUEUDPOwWOUYYI DwUal uc
sonucu meydana gelen sapma (eflectio’ z OEU¢ OWOEAEI EPOOI UPEDUQ
EET EwWUOOUEwWO! OEOPOwWUEUEacEcwWUDPUUI OWUEUEI ¢ ¢
goruntileme sisteminde grafikseOw E1T AT UOIT Ul w Eg ORugdy v& L OOI O
Hansma, 2010)
26.9DUOOCOCAEOCcOw, 1 OEOPOWYI w %D a tnQildneSindex 41 OOD O
*UOOEO¢ OEOw* POAEUEOwW OEOPaw8gOUI OOI Ub

2.6.1. Enerji# EA ¢ O¢(010& Qué7w 2 x 1 O Bnergy DB ersiBeKERaym

Spectroscopy, EDS)

$01 UNPw EEAICOGOW AW I700UOUOOxHDUDOW guUOI OO0
OPOAEUEOWEOEODPAPOPWAEXEOQWEPUwWagOoUl OwOOEUEC
elektron demeti ile inceleneceOw OOEOw guUOI Ow UAEUcCOOEOUE
TTUAl OO1T 1 O OUI EPUSwx UOI OUI OPwi 1T UWwEBUwI OI Ol
AExcUcwWEUOUOOEOQOUEEE ¢ U6 we @l Eubl URWIOMIi¢ Qul Wi UYOmua 7
1 UO1I OUI OwWEOOEacU¢c wbOIl wi EUO Omekieir. Bbsaylede] UET wb
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I 01 01 OUEOwWw EEAcOcOw UxIi OUUOGOI OUT w UEUEID ¢ O
EIl Al UOI OE b (ADIOC@W VIUW AU O UD

2.6.2.X-( 1 dbraktometre si (X-Ray Diffractometry , XRD)

X1 ¢OOEUEOc OwOUOOEDOE OOEUC wbOl wOUDPUUEOuU
11 001 UUPOwW AaExC¢OEUcOcw YIiw i bPabpouUl Ow xEUEOI
EIl AT UOI OEPUOI El wOUOOEOC¢OEOWEUwWagoUll OowbOoO
OEUI UAEOOI UwOOOl OLOI UwUIl YPal Eil wbOEIT Ol OEPA
EPUOI I UPAPwWYI wEgaol El wt wE®aulUOUwWI 1 601 UUPOwW
OPUOI UPODPwWOOUI DUUOEOUEEcCUBwWw&I 001 UUPOuw!1 | OO
heksagonal, ortorombik, rombohedral, monoklinik ve triklinik olmak lGzere 7
i EUOOGCcwI | OPOET wOOEEPODPUG WS LOUI Gaul OO NG OBDWY
yax ¢ Oc WEPUwWOEUI UAEOI wOEUUAWECUEOEcOEcCAECOEEO
O¢cUCOEUEOwW i EUOO¢cw agOO0l Ul wEEA¢OOEOUEEC¢US w
EA¢OEUEEwW | Ow I EAOEwW OOEUAUOUW Ul UxPUw 1 ET UI
EOOEI ¢ O0OEU¢ O¢ w U HdamE GERAUE E0¢5) w XRD Eadalzi ile,
EI AT UOI OEPUOI UDPOI wOOEOEOwWYI UOI OUI EPUB w! Uwl
kendine 6zgu bir X-¢ 1 ¢ O¢ WEDI UEOUD A OO w1 ak &iBeniyrieU O1 UDO
OOEUAUwWi EOOC¢ OE E wB®i® 1995uMdutztAb59. U1 E D U w
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3.GEREC VE YONTEM
'l'UwAREOEI OEEEOQWAEUcwWUDPOBUI UOTI OO6PI wYi wOEO
i EUOOCcw i Ol UNPW EAEUOEUECOEEW $UO" Ua®al& & w OE a
EPUI OEPOw i EAWE]I AD DOPw Yi waLal awoOOUiI OOONE
Ei Al UOI BEPUDOODI UPUSBwW | EOc1 OEw xOEOcw YIi w E

gosterilmektedir.

Zirkonya ornekler

i -Si Post-sinter +
Kontrol grubu Pre-sinter Postsinter + SESINE
( Uc Ouybki ( cuUcOwbi
2001 UOI
sLalawd 54507 goj
protokoli l,
v z ~
U1 UOI 88L&l awb
2DbOUI UOI Srotokold
20601 UOI slal ey l,
protokoli

(U¢cOwbi O1 O

| |

Test proseduri Test proseduri Test prosediri Test proseduri

©l OFOwEOcx OEOCc Oc Owi | OEUPOwWPOOLUUUEUA OO
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31.9PUOOOAEWx UOI 001 UPOw' EA¢UOEOOEUC

| EO¢1 OEEEwUaT UOGEOCEEEOQwWUI U0wagOUB@aPOI wi g
EEIl UwabUOOOaAaEwWgUOl wpidHi O BHO®a wielcadOrn &t E
Initial Zirconia Disk, GC Corporation, Tokyo, Japonya), 8 E O# @OAU w2 OPYI UUDPU
#D1 w1 OPOODPADWHEOL OUI UPw/ UOUI UPOw# D1 w3l EEY
binyesinde bulU OE O O w k w E'O U Qui Bub Bifska énluatlpMC X5, Dentsply
Sirona, PA, Amerika) DOl wt w i E U arteklen EO R U D g@&blo B8.H.U
x UOI OOTl Uw t+ #w ! UPOEI Uw o, PEUOUOI Ow " OUxOUEU
xUOT UEOEOEBPOEOOCT wYpWUOKwI O0ODBDEOE OEE®ROEAE] |
Adw* EAEI EPOI OwE UwUE U EWEMIOEAWwd B BI®OEUDT @

Qu

Qu

t

t 6t 6AKAwWYIl w" #wEDI EaAcOEEwIi Ul ai O O E1 OwWEOOOO

UOOUE wmpoOl OPOwt 6 K8 Aw" , wEDI.EACcwWDOIl wi Ul 4l Ol C

©1 OPOwWHUWI IUDOET UWEDOT PUEAEUwWxUOT UEOc OEEWUEUEUOL

ornekler



61

©1 OPGuHOd KO UPOw" #wxUOT UEOC wOUOOEOEc OEUEOQWAEU
Lal UDOETI wOOOUOOEU¢ O¢c OwET OPUOI 001 UD

©1 OP&utdd kO30T UPOw" , wL OPUIT UPwWHOI wi Ul a4l 01 001 UB
orneklerin goéruntusu
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Tablo3.1.1 EO¢ 1 OEEEwUal UOEOEOwWUl U0wagOUl 6001 UPOT wl g U

EOQaUUOEU¢cwYl wUEac¢ OEU¢C

Test/Analiz Yontemi Ornek Boyutu Omek 2 Eac Uc¢
Dort nokta bukulme direnci 1.4x4x20 mm 190
XRD 1x4x10 mm 76
FESEM 1x4x5mm 76
Toplam 342

Dort-nokta bilkilme direnci testi icin 190 EET Uw EEUw 1 I QODPOEIT O
4A0UUOEUEUEU¢wW2UEOQOEEUVEDPAERE OAOQW WHdas dopmuk Ua OO
onerilerine gore 1.4 x 4 x 20 mm boyutlar¢ BE wi E4 ¢ UQ@EIO0OD. O Wi It 6 A

©1 Ob Miirt nbKta biikilme direnci analiziicin 1.4x4x% wOOwWE OaUUOEU¢c OEE
I E & ¢ U drkobya Qrnekler
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X-¢ 1 ¢ Oc¢ uworeBdsiU®RD) ve alan emisyonlu tarama elektron
mikroskobu (F$ 2 $, AWE OE OP 4 0176 &lai B 7 HxA0uronep®F DdHeQE 6 A § A
Standart diiz yiizeyler elde edebilmek icin tiim 6rnekler, parlatma E B 1 Ptoénixp
Beta Grinder/Polisher; Buehler, Dusseldorf, Almanya) ve 600, 800 ve 1200qgrit
xLULAOLOLAT wUET B x wUmn@igh@lrésives, Edhdob, B WWE DOQO IV uk

©l OPTUHAMME OEOD AP wD i B O whkfEwK R u YO @O WEUE DU &

©1 Ob FESEM4&Maliziicin 1 x4 x50 QwE O a UDBWwIUEEOC UOEOEOwWabUOODal
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3.2.Zirkonya Orneklerin Sinterlenmesi

| EO¢1 OEEEwWl 1 OwUPOUI UOI Ol wgOEI UPwil OQwE
gUOI OO0I Ul w Ual UOEOEOw alLalaw b1 01 001 UbOPOU
EOEAOEOQECAC wbHibOOw sbtérgruplardak I6nekldde yiuzeyp w cpx U |
D1 Ol 001 UPQd WwHDUIIUEPw g OEI UPOET w Ual UOEOOGe1 U
gruplardaki (kontrol, post -UDOUI Uw¢ U¢ OQwb1 O Aubiad i WAkEcQODEGUER
Ual UOECEOAwWgUOI OOI Ul whUIl wi Ul a1l wbHr 01 OPOEI C

P TR VNN - AN A

UOOUEUGC¢OEEWEEwWALAIl awdud@ic® uliDad LW ECBCED uic v 6
EOAUUOUUU @OFEEBDIWLKKWY UEEUWULUT a0l wupOUI UOl Ol
Uxl 1 EQw#1 OUUxOQaw2hbUOOEOQwW/ Ow p@l ODOEAX &PND&KO E

©kil3.9.1 EO¢c1 OEEEwWOUOOE O¢ OE Cedehbn®ineklerol O1 wi ¢ U¢ O
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3.3.Deneysel Gruplar ¢ Ow. OU1 UU WA QB ECQEYO WS L al awd1 Ol OO]

Bukllme direnci testi, XRD ve FESEM analizine tabi tutulacak drnekler,
I PaiwalLal awbi Ol ObwlUal UOEOOEAEOQOws OOOUUOOzZ wi
gOEIl UPbwUa$ wOBOBE BagGui allUaxl awbi1 O 001 UPOPOwWUD!
Ual UOEQOEC¢ A¢ wiOwlpy @F WEH I &itiledHE O Ei® qu @ ¥ 0RAd ¢cQuu
Ual UOEOOE almdukl xUHEW ¢ Owb 1 Ol O wbladk lzer& b a EO 7 w
T UUEEwW Ea UcqpDicOBEMIEIGANE H1 Ol OPw Ual UOEBEOw EO
Ual UOEOEEEOQuwaLal & wbi 6&UQROW GMHAGE BNk 6W-
Er,Cr:-YSGG lazer irradiasyonu ve Alz0s ile kumlama) EaU¢ OO¢ 1 OEUE¢C UG w !
OOO0UUOOwWI UVEUwWPOI wEPUODOUI OwUOx OEQwNWEET U

Tablo3.2.8L &l awbi Ol OPwYl we U¢ OwdPi PUIOwOAD VOEODE Ak OOUIOL

&UUxwEEB8LA&Tl awbi O OPwxUOUOOOOL

Kontrol 8Lal awbaDUOPGOEEC

Pre-2wW Sinterleme 6ncesi 2W Er,Cr:YSGG lazer irradiasyonu
Pre-3wW Sinterleme 6ncesi 3W Er,Cr:YSGG lazer irradiasyonu
Pre-4wW Sinterleme 6ncesi 4 W Er,Cr:YSGG lazer irradiasyonu
Pre-5W Sinterleme 6ncesi 5W Er,Cr:YSGG lazer irradiasyonu
Pre-6W Sinterleme dncesi 6W Er,Cr:YSGG lazer irradiasyonu

Pre-K Sinterleme 6ncesi kumlama



Post-2W

Post-3W

Post-4W

Post-5W

Post-6W

Post-K

Post-2W-¢

Post-3W-¢

Post-4W-¢

Post-5W-¢

Post-6W-¢

U

U¢

U¢

U¢

U¢

66

2001 UOI O El OwUOOUEWI 6w$UO" U682¢&

El OwWUOOUE Wt 6wsUO" Uob82¢&

(@}

2001 UOi

El OWUOOUEwWKB6 WS UO" Ub82¢&

(@}

2001 UOoi

2pOUI UOI O1 El OwUOOUEwWk6B6wW$UO" Ub82¢&

2pOUI UOI O1 El OwUOOUE Wt 6wsUO" U682¢&

2001 UOI O El OwUOOUEW!I 6w$UO" UG82¢&

2pOUI UOI O1 El OwUOOUEwWt 6wsUO" U682¢&

2001 UOI Ol EIl OwUOOUEwWK6 w$s UO" Wa 81 &

2pOUI UOI Ol El OwUOOUEwWk6wW$UO" Uob82¢&

2PpOUIT UOI O1 Eil OWUOOUE W 6wsUO" Uo82¢&

Postk-c U¢ 2BDOUI UOT Ol El OwUOOUEwWOUOOEOE wHwWe¢ L



Yizea wb1 Ol OPwxUOUI ELUOI UDBBEEAUBEWBEODOUDODT
Kontrol grubu:x UOT OO1 Ul walLal awbi Ol ObpwUal UOEOOE
Kumlamal U U x Oreldlérin bir yiizeyi 110 um Al 2Oz partikulleri (Korox 110,

Bego, Bremen, Almanya) ile 10 mm mesafeden | WEEUwWEE U el enE OU¢ OE
$UO" Uob 8 2 & & w Odrrekliedrubir Yizeyir@ FEL)Gr:YSGG lazer (Waterlase

MD, Biolase, Irvine, CA, Amerika), MG6 safir uc (Biolase Technology Inc., Irvine,
dUzeerrindeOthJY w' 4awUl OUEUOEOE Wl ¢4¢wYl whKY ws UwEU

EOU¢ OEEwUAl UOEOO¢ I UcUBw+E&T UWUEUwWgUOI APOuwL
ULUT a01l wpbUbBb6OWO 6 thhud A

=

EEQ{E!'_.lK-!
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OE&al Uwlal UGEOOEUC

34.(U¢ Owdi O1 O

Dort nokta bukilme direnci testi, XRD ve FE SEM analizleri 6ncesinde,
cUcOwbi Ol O posi UBHDA0 AueHER O UOEOQwg U0l 001 UOwYI
Ual UOEOOEEEOOWEDOEEOOwWLUI UPEPwIi PUOEO¢ Owabu
Ul UEODA D udp({ Dl WPEEGROWHE | OUDPOOwW&" ws UUOXxIT OQw+1 U
UPOLOI wi El HTawoudi3)) eeta®@i®iui cUc Ocwop/ UOT UEOEUW $/
Vivadent, Schaan, Liechtenstein) icerisinde 800Cz E1 w ¢ U¢ OQw D1 Ol Ol
UUUUOOUpOQEQEO W 6 hul 6 A
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Tablo3.3.51 O1 1 UwUl UEOPOOI UPOPOw( dw#l OUPOwi ¢U¢c OOE (
OUUUUOEufULU‘l EROUYUa®wbDautuBEBDOOEEEODWAL OUI 001 w
xPD1 DUOI weUecU¢c OEEWET OOI Ol wULUI UDKA

51 611 Vw2l UECB S t4 T H

(°C) (dk)  (°C) (°C) (dk)
GC Initial Zirconia Disk 450 4 55 800 1

©l OPOWUG DI Ol OPOwWUaT UOEOE¢C¢AcwxOQUUI Ol
3.5.Dort Nokta Bukilme Direnci Testi

boyutlar¢ daki 190 EET Ow AaPUOOOaEwW gUOT Al w pOA Y Aw 8 E (
MiheOEDUOPOwW %EOL OUI UPbw ELOal UbQEdesrB0m M ODYIT UL
Shimadzu; Kyoto, Japonya) ile 1ISO t+ WAl 61 Yhukw UUEOEEUE¢ OEE(
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EOAUUOUUUUGEEWERGALML 001 wEDUI OEd@ai U0 B it
ZDUOOOAaEwWgUOIl 001 U O whit uw@bawil s b dDddmAR adEmn O D w
capa sahip oE Ow ! wEEI Owdl OP Qum BIDWY lwGu fUOE U AP DOOD |
gUOI OUIl wOcU¢c OOE WOl AaEEQCEwipODOHOwWPEREDAUAT UC
31 UDWEDPT EAa¢ OEWEEAOC WEDOT PUEAEUWI OUEDO¢ O
EOPWEAHNATUOI UPwbaodd OU Qw oWyl Uwp- AWwOEAET EDC
direnci (b Aaugtl 3.10UO0O0OEO¢ OEUEOQwWOI 1 ExXEUOEQuwm, / EAWED
b =3PL/ 4wb? (3.1)
Formiildeki; / 6 w O¢ U¢c OOEwWwOUYYI UPOPw - AOQw+ow Ul
POOAOwWPOwWwgUOI ADOwl 1 OB 10EBABNDE uhgs GG Awg¥O OuEdl uggUUL
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1 mm/dk 1 mm/dk
kuvvet kuvvet

}w_gm_k

/ (—}/ Ornek

(fy— 16 mm —?/

©l OPpOBt 6EUKEL 41 O1 ADPOPOwWI 1 OEUPOwWT gULOLC

| EO¢ 1 OE Erﬁlfmxb@g'lrﬁeﬂdiuenci testinde kaydedilen bukilme

N e s 2 N o~

N~ ~ o~ N~ AN

OEUEOUI UD U Bobntiilut EGE adEuda: (00 EDMAEE WDEO® 1 Ub U

0"CA whuw N wi/,B)N wZ N w (3.2)

Formiildeki; / | 6 w O¢ U ¢ O@rumb»QkE Bic Ok @i luupERWB T OE D
O¢cUCcOOEWOOEBRHIYBO Bic DEEODUWEEAEDO:c OwET AT UPODPOW
temsil etmektedir.

N z £ N o~

aAa0cwaAaEOCEOEEwWaADOl wEadecwyYI UPOI UwOUOOEDC
t 6+t wbOil wil UExOEHBOe 1 UecUO
E = L3F / 4bh3y (3.3)
%OUOLOEI OPOw+owEI UUI OO0(monp G:uyguadnanc OEEOD
OUYYI UPwp- AKOWEOo wgUOI Owi il Ob1 OPAPOPwWpOOAOWI o
ALOLOWOEXOEECAC WEOEOc WUl OUDPOwWI UO1 OUI EDPUG






