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ABSTRACT

Onoral, O. Influence of repeated firing on marginal, axial, axio -occlusal
and occlusal fit of metal -ceramic restorations fabricated with different
techniques. Near East University, Institute of Health Sciences, Prosthet ic

Dentistry, PhD Thesis, Nicosia, 201 8.

[ll-fitting restorations can jeopardize dental, periodontal, and systemic
health. Repeated ceramic firing may influence the fitting accuracy of
restorations, but scientific information regarding this issue is lacki ng. The
purpose of this in vitro study was to assess and compare the influence of
repeated firings on the marginal, axial, axio-occlusal, and occlusal fit of
metal-ceramic 3-unit fixed partial dentures (FPDs) manufactured with
different framework methods, including casting (C AS), fully sintered hard
alloy milling (FHAM), presintered soft alloy milling (PSAM), and selective
laser sintering (SLS). A total of 60 Co-Cr metal frameworks for 3 -unit FPDs
were fabricated with four different techniques for a typodon t model. The
discrepancy values for premolar and molar abutments were measured by
using the silicone replica technique after fabrication of the framework,
second firing, fourth firing, and seventh firing. The replicas were separated
into mesiodistal and bu ccdingual crosssectionsand the digital images of the
cross-sections were obtained with a stereomicroscope at x80 magnification.
The measurement points were examined to record the discrepancy values
(um) with in-built measuring software. The recorded dat a were subjected to
repeated measurements 4way ANOVA and the Bonferroni post hoc tests
o YO®5). For all measurement periods marginal, axial, axio-occlusal, and
occlusal discrepancy values differed significantly among the manufacturing
groups (P<0.001).Moreover, the repeated firings had a statistically significant
influence on the discrepancy values of PSAM, FHAM, and SLS groups
(P<0.05). The cast group was not significantly affected by repeated firings
(P>0.05). The PSAM group revealed the lowest discrepancy values at all
measurement periods (P<0.05) except afterthe second firing in the marginal
and axial locations. The PSAM-fabricated restorations demonstrated superior
fitting accuracy. All manufacturing groups were influenced by repeated
firings, except the cast group. The marginal discrepancy values of all
manufacturing groups were within the range of clinical acceptability (<120

pum).

Key Words : CAD/CAM, Laser Sintering , Metal Copings, Rapid Prototyping,
Fixed Prosthesis
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fiziksel, OPOAEUEOwWwY!I wEPaOOONPOwWwgal 0OPOOI UPOBDC
a E x ¢ Uc¢ Oimybshla BAltikleri ve biyolojik ozellikleri  6nemle

irdelenmelidir.

2.1.1 Metallerin Kimyasal ve Atomik Ya x ¢ U ¢

Ol UEOOI UPw Ul UET UUOw x0abUPi waLOOLBOw OEUEL
durum ise metallere, dB1 wi 1 OP OO P AoBukcE fretdc daE Bidak
metalik 6zellik kazanE OWE O U ESakaguchi ve Powers, 2012, s. 136)

*EUcw | EQEI OPw O1 UEOOI Uw EUOODKDstalEL 41 A E
EPabOl UPOETI OwoOOU I UwOERX Bud g 140 IO Bl EDWBOI
UONUOOEAEwW EE1 OE OE ¢ AnstAliZasyan P Biitkci Qe IEGE O EpU 6 w
Kristaliza syon ?cekirdek? OOEUEOQw EEOE OE ¢ U¢ O EERU WEIUWDY 1bu
kristaller cekird1 OU1 OQwa Ea ¢ OEORE ¢t O€& A ealkdderleE dedel U
OOEUEOQw 1 UPODPI w Ol UEOQw OLUOI UPODPOwW ELOal UB
maddeler UE U E [ ¢ O Erald@lar OKditalizagyon tL Ow OE Ul U & EEQUEQE U ¢ (
kadar ve tum kristaller temas edene kadar devam eder. Bu noktada her bir
kristal ?tanecik/graniil /gren? (grain) olarak; PODPw UE O EPOWEUEU¢ OEE
P0E Ol E b(gudihdoéundarg)d O E U E O wE ENMxEdbé&Eve Wall§ 2008, s.

53; Wataha, 2002)TEO1 EDPOOI Uwi I Uwa g OEl waEOOEI ¢ OwboO
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fic OOEU¢ OE wp®E &b O wdyldchukeatahi mekanik ozelliklerinde
g0l OOPWEI AD1 BDOOD gMdCabe ve QValls,] 2008; GékagEchi @® U
Powers, 2012)

Tablo 2.1. Metallerde T g UL O1 EPOI El Owt wi EUOO¢ wOUDPUUEOu
(Sakaguchi ve Powers, 2012, s. 137)

Triklinik Ortorombik Monoklinik
Kibik Tetragonal Hekzagonal
Simple
Simple Bodycentered
Bodycentered Rhombohedric Simple Simple
Facecentered Bodycentered Basecentered
Facecentered
Basecentered

©l @pOwr I OUEOwWOI UEOOI UET wYl wOil UEOQWEOE ! ¢ OC
a E x ¢ O Badgcenteredcubic cal)Facecentered cubic cell)Hexagonal close
packed cel([Sakaguchi ve Powers, 2012, s. 138)



212 , 1 UEOOI UPOw2¢O¢ci OEOEcUc OOEUC

#D1 wi 1 ObOODA B Eetalldd [ndble étdisye baz metaller
(non-noblebase metals)lmak iizere ikitemel T UUEE wWE & U¢ (fpwedsU EE ¢ U O
ve Wataha, 2013, s. 134; Sakaguchi ve Powers, 201224.2)

SoyOl UEOOI UwOUEOWOEYDUI wbinl UPUDPOEI Obuwa
OEUI ¢wl guUUI UEPOOI UPDwOL Ol 001 edyodkpdblbdd i wbH Ol w
yedi adet soymetal EUOU OO E O U E BxQU@I) palddyis (Pd), platin
(Pt), iridyum (Ir), rodyum (Rh), rutenyum (Ru) ve osmiyumdur (Os) ; ancak

s6z konusu metallerden sadece uctanesi (Au, Pd, Pt) maj('jr element olarak

EOEI ¢cOOEUEwWAl 1 PUODPw gal 00D OO0 letentdErake OE ¢ UO
OEUc O0BE (HBEcEEAQIGUE OL UNPwWU A OEOOBOWUEOR WEE O
EOUC¢OEEwWU¢cOci OEOECUUEOEVUWEEOWOUEOWOEYDUI
Ol E1 Oba Ol wkE b 1sayimeta bladak Rahwb gdinemektedir (McCabe
ve Walls, 2008, s. 134; Sakaguchi ve Powers, 2012,A13).

Soy olmayan metaller ? E E & w OdlathE i@de edilirler. | OOwUEac¢ EE
baz metal mevcut olsa da;titanyum (Ti), OP Ol Qwp- PAOWEEO¢ Uwp" U/
kobalt (Co), molibden (Mo), kalay (Sn), tungsten/volfram (W), galyum (Ga),
indiyum (In) YI wAabDOOOw p9 OAwWE]I OUEOWEOEI ¢ OOEUEEU
metallerdir (p©1 OM Coy Nidve Ti, EE 4 w O1 U E Qda E&)d elen@i@d E
OOEUEOwWUI UEDPT wli EPOOI 001 ¢ad&esek éldméritolda@kwud Ul wo:
OUOOEOC¢ OBd& mbtalércEWFE 1 ¢ OOEUEWET OUEOwreki UOUOUE L
OOEOw EEaEOCE 00D aARE 10udIOELOBEMEBIA®ER OEOw EOQOEE
eklenmektedir. Ancak saf baz metallerin oral kavitede korozyona | ADPODPODP OB O
soy Ol UEOOI UEI Ow EET HilinnieEeio Bw fedeild) sat) baz

Ol UEOOTI UwWwET OUEOwWUI UUBUEUAOOOEUEEWOI UIT EIT a

s N o~ A 2NN s N

tek istisna ise | OEOOUUI gaw POxOEOUOEUEEwW UEI Ew aE
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titanyumdur (McCabe ve Walls, 2008, s. 134.35; Sakaguchi ve Powers, 2012,

s. 215217)
H He
Li | Ba B| C|[N|O]|F]|Ne
Na | Mg Al [Si| P | S |ClI|Ar

Rb(Sr| ¥ |Zr|No|Mo|Te |Ru|Rh|Pd|Ag|Cd| In [Sn|Sh|Te| | | Xe

Cs |Ba|lLa"|Hf (Ta| W |HRe|Os| Ir [Pt |Au|Hg| Tl |Pb| Bi | Po | At [ Rn

Fr | Ra [Ac™"

“I|Ce| Pr |Nd|(Pm|Sm|Eu|Gd|Tb |Dy|Ho | Er [Tm | ¥Yb | Lu

“ITh{Pa| U |Np|Pu|Am|Cm|Bk|Cf | Es |Fm|Md |No | Lr

©l @QROQWUEODPOwWI O 01 O UmdtalekrMenteHob)A« wa E U ¢
metE OPOWOOOEaE QuwI Ol DWDO BDOuGHEHEG® E E WE E A ¢
1 O O1 OUwWUDPOT 1 Ol UPOET OwOOalUwOOOEAEOOEUWE
(Sakaguchi ve Powers, 2012, s. 136)

22 #D1 w1 OPOQODAEDAETQE ¢ OOEUC

221 , 1 UEOQw OE1 ¢ OOEUEwW&I Ol Ow! EO¢ 1

dOPwYl AEWEET Ewi EAOEwOI yd Habb GeyaGiBhd ¢ 1 ¢ O¢ u
i EAOEwWOI UEOwI O1 01 OUwhO1l wOl UEOwWOORHA EQWED
1 EPOI OwaExcw?2EOEI ¢ 02 w O QiU H Quuyd WpERH 10U ®IUD
Wataha, 2002 Wataha, 2000) d OPDw Ol UEODOQwWOEU¢ 1 ¢bbaryu DOT wb
alloysOwlL A wOl UEODPOwWOE U ¢ ((térrany aly§)dldeédin@itediE OE 1 ¢ OC

N e oz oz N ~ z

(McCabe ve Walls, 2008, s. 56 D1 wi | OPOODPADPOE]I wOUOOEOe O

A N N AN

OOOUUUWEOE!I ¢ OOEUwWOI UEOLUNDPOWE fi ¢vatalauo 00 x O
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2002 Wataha, 2000) Protetik restorasyonlarda saf metallerden ziyade dental

N e s oz N o~

EOEI ¢cOOEUWOUOOEDO:c OOEOQUEEcUB W] LOOLWUET wo

fiziksel,

biyolojik ve mekanik o6zellikler sergileyememektedirler (Wataha,

2002; Wataha ve Messer, 2004)

$UPODPI w i EOEl w POl Ow O UEOOI Uw EFEUEAW D w

OO0UI bluaBaoOmUSQ DI OUOT Aw P WHD Y DWwUEER Ol w UEO
OEWUEUOT OOwEEA ¢ wi OlAM BA Qi BauGes bil©idivakiadiiw

(Wataha, 2002) $ UPabOwl EQOEI OPwOI UEOOI UWEDPUEDUOI L

ngaLOOl OUI wYl WEOEI ¢ OOEU¢ wOOUI UUUOEOUEEC¢ U

TTUAT OO0I1 1 1 AvPCakevOWallsE2DABus. 567).

1

, 1T UEOCOI UWEDPUEDPUDPwW BRI UPUDOEI wUEOEOI O
(solid solution) OO U1 OUUUOUUG ww OGOl @ g &I0E G DHDIE |
Ol UEOOI Ul wil gUl WwEET EwUI UUOQWEET Ewl LAO
elastisite limitine sahiptirler.

N A oA 2N ~

o Random Solid Solution! BOIT 11 Ow Ol UEOQWEUOOOEUS

PAl UPDUDPOET wUEUUTT O wal uol 1 pUudi UB
o Ordered Solid Solutionf DOI 1 1 OQw 01 UEWBWHEIEMAUOER)C
icerisinde spesifik alanlaraa | UOI.1 PUOI U

o Interstitial Solid Solutiond OPOPWEOEI ¢ OOEUEE wWHa Ol
EUOOOEUCcwW xUDOI Uw EOEOOEUCw P11 EOw
EUOOO0E Wuwdx:eUWEEO WE O1 OUOOEUC OEwal U

Metaller birbiri icerisinde c¢6zinmezler. A ve B metali iceren

EOEI ¢cOEEWEPUWOCUCOWUET w woOl UEODPOET OC
OO0UI UUBb w! UwUDxwEOEI ¢ OOEUWI Ol OUUOODPUD
Metaller birbiri icerisinde parsiyel olarak ¢ézinrler.

Metallerin birbirine afinite UBw YEUEc¢Uw Y1 w DOUI UOI UE
OOUI UUUOEUSw OEEOWEUWULUWEOE!I ¢ OOEUWU
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#1 OUEOWEOE ! ¢ 00E U (eahmpaitonsyd O HBuEI0ic BHEQIEWR
edilmektedirler. ! DOl 1 POw bODPQBDIO®PI EEI (1) | G &:Gd BRI ERUE
elementlerin EA ¢ UO¢ O w (WdightE petténtage of elements wt%),

(2) OEI ¢cOEEOPwW I 1 Uw EPUwW I O1 O 60w PAl UPUDOEI
(Percentage of the numbef atoms of each elementat%) (Wataha, 2000)
"1 UT EOT Pw EPUw EOEI ¢ O0¢cOw EPOI 1 DOPGW UEUDI
OUOOE O¢ O (sakadguehE veUPowers, 2012, s. 217)Uretici firmalar,
standart olarak wt% parametresini kullansalar da; EOE| ¢ O¢ Ow EPa OO
gal 00POOI UPwYl waExcUcwWEOEEOWEOEI ¢ OEEOD W

EUOOOEUcOwaLaElI OPAPOWUEO¢cYI UPOI EIl OWEUOBOO
EEI EWEEI EOOIO0w UEOOPOUE E avt¥d ve at®h BT cAQ QR cUuw
birbirinden UEOE Ol Ow i (FabldZ2f E 001 ADOWEOU¢c¢ OWEEAOC w
wi% ET AT UDOIT wUET b x we@EWORuwKENHIG W BOuOBOE O w E U O (
(Wataha, 2000)

Tablo 226 w2 Awi EUOOEC¢ WEOE!I ¢O0¢cOwpbPUUwYIl wEUUOW E
(Wataha, 2000)

Altm Bazh Alasim Giimiis Bazh Alasim Nikel Bazh Alagim

Element Wit At% EHement W% Al% Element Wi% Att
Ag 10 14 Ag 73 71 Ni 65.9 58.1
Au 76 57 Pd 15 15 Cr 17.0 16.9
Cu 1 24 Zn 2 3 Al 5.0 9.6
Pd 2 3 Mo 5.0 2.7
Pt 0.1 0.1 Mn 5.0 4.7
n 1 2 Be 1.0 5.7

Fe 0.5 0.4

Si 0.5 1.3

C 0.1 L4

OEI ¢ OOEVUWEaUc¢ E E w ikdegarize Edilabibnekizained.g Ul wE |
Tek-l EAOC WEOEI ¢ OOEUWOUDUUEQWAaEx¢cwYIl WwEDOI 1 #

s N o~ N ~

EOEOOEUwWDBAT UOI OUI EPUB wW! Uwol ET Olr. @EET Ewl C
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i EAOcWEOEI dE60OHMOWOBUEQUEPUEDPUDOE] OQwi EUOO¢ u
I OOONI OWEDPUwa E x dex ep@IUED Glatand& ROOE WEtENE ve
Messer, 2004)

4!

©i @B&')uu OEl COOEUCOwi EéwaExcUCOw ABI Owi EéC

N s N oA s

A £ 0NN o

222 , 1 UEOw OE|I ¢ OOEUEEW* UOOCEOc OEOwWS Ol O1 «

Soy element grubunda yer alan aO U mikemmel korozyon direnci,
Ol OEOPOwWOOEUEOQwDPaPwi 1 OPOOI OEPUBOEEOOOAOE

P ~ e N N e 2 2 N oA~

(1064C) gibi 6zellikler nET OwgULULwWEOEI ¢ OOEUEEWOUOOEOD
OEODx L OE Ua 00 WEEuw: pwizlendiddbime (etchabity A wg al OOPAD
sayesinde kobaltOUOOw EOEI ¢ OOEUEEwWw OUOOEOcec OEc¢c Ac¢
UUUUEUOUAE wa E U E @®&take weOWalsE 2DUBESE £38) Sakaguchi
ve Powers, 2012s. 213214)

Mukemmel korozyon direnci gosteren p aladyum soy elementlerden
EPUWEDA in@pﬁtEdehha \’jﬂkaak erime U¢ EEO @65@6)@85}1iptir.

EE40O¢ wEOEE BOOEUDOEMOEOUEECE UG w! grantliyéil wEOU ¢

ELI LUL OO (BB aEPAOUBEHIO A WEE A& O¢c WEOEI ¢ OOEUC¢ OwE



14

EPDUI OEPOPw YI w ELOLOOI w EPUI OEPOPwW EUUCUCU
(Powers ve Wataha, 2013, s. 135)w x UO 1 APDWCEWAE E4 ¢ OEEwW U NY w E
paOEEaUOw PAal Ul Ow EDPIUQOHOE O EID ORI CBHaeekO E E w a
neden olabilmektedir (McCabe ve Walls, 2008; Sakaguchi ve Powers2012).

/| OEUPOwW Elw UOGaw 101 01 OUOI UEI Ow EDUD
El aEAOEI UCUOEOUEE¢UGwW 20aw OOOEaAaEOwW EOE! ¢
AEUECOECECUG W aUc BREuE BQ OGAIAB0EShhip® Ove w
paladyumdan daha serttir. OU¢ O0cOw Ul UUOD ArftdlilenniY1 w 1 OF
EUUCUOEOUEEQU® QUOEQEEIOWEH U0w EPUwW 1 1 OPOET w O
xET EQ¢wUOawOldl UEOQw OOE U A pékEEHAOE O& WDREWE OB E
(Powers ve Wataha, 2013, s. 135.36).
soy metaldir. KOUO4& a OOE w OE WirenclidiO@E B OB E celastisdau
OOELOLOLOwEaEUOE OO HKety(ve Roael: 10B3) QuEcERIEW OE & ¢ |
gOO0l aPEPwWwI UOPUDWEI wOOEUANE & E@DO®AREKDE W E DU
kicultict (grain refiner) OOEUEOQOw Ol OEOPOw gal 0O0POOI Ubuw i
eklenmektedir. * EUEUOEacw OO0l aPEPw | AODEDWOEHI Y G
rutenyum oldukca yiksek erime derecelerine sahiptirler. Bu 6zellikleri
UEal UPOETI whbADOEI wEUOUOEUOOEUCWEOE!I ¢0¢ Ouw
il OPUET OOl 11 OwOIl UOI a0l Vaueems E © Gedg@ib ® w a E x
OOOE U¢ OE wO E (B&kaguchi e onernd, QB 2] s. 215)

10EaUOwYi w. UOPAaUOWEDI wil OPOOPABMOEIT wOc¢

N e s oz N o~

N z oz N o~
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*UOOwDEBDEW? wOEUI 1 OUPUBVOEOHAE OwwEBOOEODE
EUU¢ UOE OU EEE WH Wtamidhyptkerozyonu onleyici | UOPUDP wOOE UA
da bilinmektedir (Sakaguchi ve Powers, 2012, s. 227F OEEOUWEPUWEDAI

( UCIUIE@QI |+ Ol wOEUUEacUecOcwEUUEcUOEUcwWEOEEC¢ a
1 001 601 OUI EPUS W3 DUEOAaUOWEEWEEA WOl UEQWEDC
YI w aloul Ow ¢ U OBOWRE uOOOUBDEDB W | UOPUPwW OOEU
(Sakaguchi ve Powers, 2012,s.231) aUC¢ EEwOOUO4&aaOOwEDUI OEDPO
(Roach, 2007) Baz metal ailesinin 6nemli Uyelerinden biri de nikeldir.
*OUO&aAaOOEWOEU! ¢ wOOE UO# EluaErpiUdlad hiréyerded OE O w O
toksik vel/veya alerjik etki gostermektedir (Leinfelder, 19976 w # DAl Uw EE &
Ol UEOOI UwEOEI ¢ OOEUEwWI Ul Uwi Ol Ol OUwOOEUEO
(aliminyum) , korozyon Onleyici (molibden, manganaz, tungsten),
oksidasyon onleyici (cinko)Ow E g OL OI E b O Hruténhiump weindlU ¢ U ¢ E ¢
T10011 Ol wWOEUUE a ¢ Uc¢ O¢hEFEAQ HawLE LunEotNEOOuDorEEd EORR:
EIl Ul EIl UPOPWELI LULEL wol EOa U Oreywun)5&OdaE D Ow OL
doldurucu olarak etki gostermektedirler (Leinfelder, 1997; Roah, 2007,
Sakaguchi ve Powers, 2012, s. 231)

| E & ¢ umatél elémentler (semimetallic elementmetalloids)ve metal
olmayan elementler (nonmetallic elements) E1 w EIl OUEOw EOE! ¢
eklenebilmektedir. S6z konusu elementlere karbon (metal olmayan element),
UPOPOOOwW paEUCcw Ol UEQw i O1 OI OUAwW YT w OOUDBNI
YI UPOI EDOOI OUI EPUGw *¢caoOl UUubaw Ol UEOQw EOE

S~ N N A AN N A N

A¢OEUUOEOUEE ¢ U & U EREW @ud b1U0 QunikelEkobaIE ¢ O ¢ A ¢
EOE1 ¢ OOEUC¢OwUI UUOD O uwM I QuuEgEaal EODHaa] Qubcubiwd H 8

NG z oz N o~

, POgUwIi 01 01 OUWOOEUEOWOUOOE Gansakti@sydddaUE OO U O
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1 001 601 UDbwWOOEUOREWOUDPUDPOUDPUBSwWI LOOLwi E4AOE

EPUWAaExcaEwUET Bx w OO0 @kelycv® Rasea 1968 Watale: OUE E ¢

2002)

+DUT UEULUEIT w

Uc Oc¢cinneBBc¢ wol (Miappalll 2004):

T

T

= =/ =4 =4

*UOOEO¢c OWEOEAOEU¢ OEwl gUI

223 , 1 UEOQw OEiI ¢ O0OEU¢cOw2¢O¢ci OEOEcUCc OOEU

OlclE D EEWED i O OEDDHOOO WIEW u

o 3EOQOw O1l UEOw YI w Ul 4PpOw YI Ol 1 Uw Ul UUO

EOEI ¢ OOEU

o, UEOwWEI U0l OOPwUI UEOPOwWUI UUOUEUa OO

o ' EUI OT UOPwxUOUI aOllaETl wOUOOEDOE OEQWE ¢

OOE wEE a E O¢ Gsyan Ysunedikp yifdiesine gore (ADA Sp. 5
2¢0ci OEOEUC¢ A
o Tipl-8UOQUI EQuwgpbOOEaAawWEOE ¢ OOEUE¢ K
o Tip2-. UUEwpDOOEawEOE! ¢ OOEUC¢ A
o Tip3-Sert(kron-Ogx UL wEOE1 ¢ OOEUC¢ K

o Tip 4 - Ekstra sert (kron-O g x UL w E O Eareke®i ®&ilhii O w |

protezlerin DU O1 O1 UWEOE1 ¢ OOEUC K
2020000 0wo NBAIOSIEADA 2007)
didil UEPAPDWOENgUwI 01 O1 601 wl guUl
didil UEPADwt wOENgUwIl O1 01 601 wi guUl
dial UKABIOEAE UUWEOE!I ¢ OwUEac¢cUc OEwl guUI

, 1T UEOQwW EOEI ¢ OOEUC¢ w OE U1U Umpdu @ud BIUH CouuaB X

EET UPDwl 1l Al OwUc¢ O¢ IU@aAOEN BIEORD AU BUBRAGKG 1Qul g U

Ol & whN WrKuaa QcUaEENDYUN wa ¢ O ¢ O E E wiodricamBental] ED OO

Association (ADA)2 ¢ O¢ | OBRIOBEDO ¢ OOEOUEE ¢ U it 980w O1 UE C



17

ve lzeri Y1 wE OU ¢c(@tu)p/eo e bRBAUOE OWEOE I ¢ OOEWigh? aL OUI
noble) sOa w Ol U E Qut) il (kuAWIiww L &1 UDw OOE @abl® OE 1 ¢ OC
Ul kZEl OWEAawWOOEQOWEOE ¢ OOE U wpdedbminarflylbasd O¢c O0¢
metal)O O E U E O w Uat @@ H EEDER RIG)EAD Jatipari, 2014; Powers ve

Wataha, 2013, s. 141; Wataha ve Messer, 2004)

Tablo 23ADA7 O¢ Owl YYA wac O¢c OEEwUI Y®@raetican UUDADwI L
Dental Association2007)
OEI ¢ OOE®¢ Ow2¢ O¢ diAl UPAD

8LOUI Ow20aw OEIr ¢g20awdi UEOwWD
PEOUc OwY !l wx

YI wEOU¢ Ou

3PUEOaUOwWYI w3IbUEDaU( 3DPUEOaUOw:

20aw OEI ¢OO0OEU 20awdil UEOwWD
PEOU¢C OwYIl wx
lEaw OEI ¢ OOEU SoyO1l UEOwDA I

PEOU¢C OwYIl wx

Platin grubundaki metaller platin, paladyum, rodyum, iridyum,

osmiyum ve rutenyumdur.

veren ve ldentalloy OOEUEQwW EEOEQOE¢U¢c OEOQw xUOT UEQw T 1
| EUUEOEUE Wi EUOCOEEOCOQWAEVUEUQEDQEGiODE LA E |
OO0OUUUwxUOT UEOQwWUEaAIl UDOET WEOEI ¢ OcaDAu L UIT UDI
2¢0c¢ci OEOEU¢ wl EOO¢ OE E wE D@dwerOve Watahg) 2013ul EDOI
S. 142 Sakaguchi ve Powers, 2012, s. 224)
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©l @B.ADA2¢c Oc¢ci OEOQEUCAOQE Wl gUI wirdverseeDOE U ¢ Owl
Wataha, 2013, s. 142)
MetE OWEOPWEGOEWE EUBWOE B E D wE ObbizEnéta) E U w
alloys) YI w EE4& w Ol UE QhaseE Oé&talatloPs) Bltdak lizere ikiye
EaUc OCEDOEGEOUVDEOWEOEI ¢ OOEUwWDUI woOl OEPw b
2U0a2 WEOEI ¢ OwOOOEOQwWL ATl Ul wE 632 uoBusu n2alO OE UE w
EOEI ¢cOQGH @D @We¢ Oci OE OE ¢(Rbbl QORI ¥ E @ WE@FAUD w O1 U
Sakaguchi ve Powers, 2012, s. 22331}
1. Soy, | UEOQw OEI ¢ OOEU
a. O Uptath -paladyum (Au-Pt-Pd)E OE1 ¢ OOE U¢
b. OUpal@yum-I L O(AuBdAg)EOEI ¢ OOEU¢
c. OUpalédyum (Au-/ EAWEOEI ¢ OOEUC¢
d. Paladyum-I L OL 1 wd/ABIEOEI ¢ OOEU¢
e. YiksekpaOEEaAaUOwWEOEI ¢ OOEU¢
f. Paladyum-1 L OEEIO QRo-BgAu) EOEI ¢ OOE UG
2. Eaw, 1l UEOw OEI ¢O0OEU
a. Nikel-OUOOWEOE ¢ OOEU¢
b. Kobalt-OUOOWEOEI ¢ OOEU¢
3. Titanyum YI w3 DUEOQGaUOw OEI ¢ OOEUC
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2231 Soy, |l UEOw OEI ¢ OOEU
O Upla@n -paladyum (Au -Pt-/ EAWEOE1 ¢ OOEU¢

MDSUI UUOBOUEUaAOBOOEUEEWOUOOEDe OKpfPRdL 41 Ul u
EOEI ¢OOEUcCEc¢UBw OEEOWEET EwbabwoOl OEOPOuwg A
1 OOOOOPOWEOE!I ¢cOOCEUcOwW T 1 OBAu-R+HPIUEBAES T cUBDQED O 10

N e oz oz N o~

#L1 LOw UEUOOEwW EDPUI OEMPiPa DEEDP&x@WOBPOVEOQ

| OEPOEUAOOOEUC WUl OwOUOOwYIi wi Gea olarakOE w t w |
Uc¢ O¢ UOE O lpd OED @dUWueYld w E AR 10600 WBWad uy Y INKO E O w
OEUUEac¢ U¢ OCTWEGRIEWWOEMOI UDOPWOEEUOwWI EPOI ED
EOEE GEKGE OEU¢ 0E wuBsEREWDWIWYO TuCE®UI EPUSwW aUc¢
EL1 LUQ@dn@m) Vi wOOUDPUwaLal @iske Gy dénir W E O
indiyjum) EOEEcROEEOE EDOEUPOPOI wEEacwWw OPOgUwW |
OE U ¢ OE E b (BékaglchiveEPBwers, 2012, s. 223)

l OWEOEI ¢ OOEU¢ Owi APOOT wYl wEOOEWEDUI OEDI
UEUEU¢ OOEUCOEEW Yi w POEI w OwUHNBDWonUET w E
Tgu0i UOT 001 E P U &tk nddiliilii nadeniylé Ezuni kopEilerded OE O ¢ O w
Ol UEOw OG@@E@m@mwm@u13©OUDow OOOEOEUCE Ow C

N s N o~ A N o~ 2 NN

OOOEUE wi dwg B1 60D uSarRaguehiVvE Robvérd) 20EPESE3328) U
O Upgal@dyum-1 LOL 1 wwd UAWEOE!I ¢ OOEU¢
l UOWEOEI ¢ OOEUwW! WEEI O¢OWEOUt OBE WDOE WOR O

(MDL1 LOw T LOL 1 wPdAgUBDOBODSWOEUCOw I Ow g0l 00D
AEXxCOEUCOEEwW TLOL) w PTUDPYEwW 1 UOI 01 UPOET O

e A N o~ -

Eil AP UPDUOI yEOAOEW xOUEOUDPaIT ODPWI BE W EN (D& ¢

NN A s N

EOEI ¢ OOEUcOwWUlI UBGEOwWT 1 601 1 O1 wOEUUEacUcOcew
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DUl walLoUl OwUIl UOEOQwT 1 001 1 OIOWOEdEHAC DOEOW E

@l OEI UU0UwW YT wBuA B Wbeddu UPYPEK OPwalLoUl Ow x

dg OLOw Uec UEUCc¢ OEE w T ofpBiydrtaNT IOwiill ED&Od w EE®UI EDUGS

x OQUUI O] OwHEaHa ¢e®sizdd RobértsvediAl UOT UDOw! YYNA
Marjinal adaptasyonu iyi ve korozyona direncli OOEOwWEUwWEOE ! ¢ OC

EgOLOLw OOCEQEOW OW ET Ob wa bntindrwekerkent ¢ dlacakd

rutenyum icermesidir (Sakaguchi ve Powers, 2012,s. 224) a thcbu

EOQOE ¢caOEW Owli UPOIl weUcOEUCcwWOI EI OPaodl wi AbC

direnclidirler. Biyouyumlu ve nispetenUEU &4 wEOE1 ¢ OOEUE¢ UB

O Upal@dyum (Au -/ EAWEOEI ¢ OOEU¢
&LOLI wPI UDPDYEwW 1 EIl Ow EOEI ¢c OOEUEEW OEU!I ¢ (
OEOE¢ EOEG cAuPE OEI ¢ OOEUWIT 1 0PI UDPUDPDOODI UDUG
EOEI ¢ OwhNA A wa ¢ @l OEE WUBH QY auB®AIN WOW UPOw! YY
2gawOOOUUUwEOE| ¢ OO0OEUE Ow UI c‘nugc“ﬂ OO0ODWEI] ;

UaUOOUWOOOEDBEUCEEcCUd wWw! UwOOOUEEEOwWaOOEwWRA¢c O
bir dizi Au-Pd EOE1 ¢ Ocw i1 OP1 UPUPOODI UPUB W 2§ aw O
TLOL1T w OOOUEOUUE U apor€eleu rengiade Uniealgni ugelen
El ADI POOPOYEOQOAUOOEwWI 611 001 6061 OwEgOL Ol Eb
T1 001lwdEUUEac¢ OE U qRobeBEUWEI U FUBEAIOEG I0EBIO Wl Y Y NA
Paladyum-I L OL 1 wd/AEUEOE1 ¢ OOEU¢
PdAg EOEI ¢ OOEUW DPOOwW Ol 4w NAKw a¢ 0¢ OEEw C

gal OOPOOI WEOUcOWEE&AOCcWEOEI ¢cOOEUEWT gUI wE
sonucul 1 OP1 ODU@\I@y@E)lQéﬁ SJBBB)J PiyasadamevcutZtip Pd

N oA NN ae

%28+ Ywl LOUI UwOPOUEUEE wbOED alenedleri GErénE a w Y1 w
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tiptr. d OP O E B ERW b Ut Qi35 QlddyEio, w%3540 1T L OL esér
indiyum ihtiva etmez ya da ¢ok az miktarda indiyum icerir (Naylor, 1992, s.
28-39).

|l EAwOl UEOQOWEOE!I ¢ OOEUcOwi OEUUDPUBAG wOOEL
AgEOE | ¢ ®AHE Wémwer O w E O K ccalnkdaiaiiksek elastisite
modiiliine sahiptir . z ! UPI, ©€Que21§.P#Ag EOE 1 ¢ EWRUHAAUWDW ODPAE
x OUUI Ol OWEEAOE OOE wE RasdiceD0@3 FubtZ8bdw U4 Ow U
PtAg EOEI ¢ OOEUwWI OUUI UBGEOwWOOUDPUOI Uwal UDPOI wt

AUCEEWEEA ¢ wbDO@®EEXO QREAUuAGIaboET wOOELOwOOU: |

OPOAEUEOGEEOQwWAOOwWOIl OECPOwd, BEOIUDA ODWWEBDE
1983)

| E&PdAg EOE 1 cAD-OEAGE OE 1 ¢ OOE WparselEnudngiridé w
582k WNOw . z ! UBIi2@o16 Tugcyld ve Cascone, 1983, s. 34370)

OEEQwWEOEI ¢O¢cOwELOal UPOEI OPw i1 LOLI LOwEOE

pozitif yikli iyon OOEUEOw i YExQUEUaOOEwUAUEaAaEQuwI L
istenmeyen renklenmenin sorumOUUUwOOEE P OILL BIOA prédin,g O
1977, s. 46708 w! Uw Ul OupbabwElI UUI OO0, PHAYIE@EE ® OuwE D
YEUOCACOEEwW I ¢cUCOOEDOEOwW x OUUI &I GRuuglIaE UDAA] uL
UOOUEUOE wYoklwedd Gl rwveiltisgg DAT UOT UPOw

l Uw EOEI ¢ OOEU¢Ow aLal abOEIl w OOUI EOQw O0E
a EUEE ©Brcak Mackert Y1 w E D A(L983) ipdleByum-i L O tkalay-
PDOEPaAaUOwW Pl DWW OHE EOQOE I OQOEUaAOO0UwW OOEUAUOL
OOCELOOI UPOwWOOUPUwWLAT UOT al OwEPUwaLal awl PE
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I YExOUEUaOOUOEWEUEE¢ ¢ O¢ OualuanbdA Oub kb Ay UG 1ULC

(1987) | ¢ U¢ OOEOEwWIWeOUH U ®EBOOEUC O¢ Ouden OUUIT Ol
x OUUI Ol OPOwbiwaEx¢UecOEwWEDI I Lal wOOEUAUOU wI

Yiksek paladyum EOE1 ¢ OOE U¢
EOEI ¢ OOEUw aLoOuUl Ow OEOPal UOI UPw OI1 El Opaoli
a D Ub U ObENGzI&) foplUB Uw OOOU I w U b x Paladyimub BIGOEQUE ¢
(i) Paladyum -kobalt ve (jii) Paladyum-galyum gp1 OE1T UUOUwY Il wEDAIT UOI U

Paladyum! EO¢ Uw OEO WU ®O0OwH UBE & O¢ w paréelende OOE U E ¢

s~ = z N o~ A

Ul 0001 OO0l wYl WEEAOEOUcwxUOEOI OPOI wol ET Ouw (

paladyum EOE1 ¢ OOEUEE wO| EpOrudDODE © edldpius! LE O¢ U w

ve indiyum ilavesi paladyum igerisindeki galyumda Otektik reaksiyona

N e 2 oz N o~

jenerasyon PACUE OE|I ¢ OOEUWOUOOEO¢c OE¢c AdneBdditu ET 4 EY E
| LOOLwaLlLouUl OwE QyeH stirgth) Zzebserdildedi nedeniyle soz
konusu protezlerin bitirme ve polisaj D1 Ol OO1 unBkiedr [(@ad ive
Brantley, 1991) Literatiirde y liksek paladyum E OE 1 ¢ CEOEEIUEELEE O¢ wx OU U |
EEAOEOU¢UCcWEACUCOEEOQWEEO¢cUCOwil Ul OOPwWOOE
@/ ExE&4O0T OOUwW Y1 wEDPAIT UOI UPOw huNNL @noak E x E4& O1
Vrijhoef ve van der Zel, PdCu EOEI ¢ OOEUEEWEEOC¢UEEOwWA OO
OOUI UUUOEOE Uc¢ w Edalyuincva ndiyunu (3 EON GRUE EAUDE O w
OOEUAUOU wE b @\Eipdiy®varOderZ &l £1985).

Paladyum* OEEOU0w OB wcEOEUEcOOEUW O0¢c¢Uc¢UO0¢w OL
UET BDxUDPUOTI UBw S8LOUT MEWUDEHOBHOwW VEAOUPOEL W E

UPUUI 001 UPOET wOUOOE O¢ O Ege. Bz0 Db GIPDaRngeyu | U E U
200waEOEOOEVUEEwWEEaACcwWLUI UPEDPOI UlEWBIES EQ ug
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EOEE¢ aOEwbad WhAH@E Euwide a O1 00D wOl UEOOIT UweEC«
I 001 OPb (Nayloy, B992) s. 28388 w! UWEOEI ¢ OOEUc Owli OwELa
PUI wxOUUI Ol Owil U01I UPAPOE]T QWgELOwWYI UPOOI UD
19996 w a Uc¢ EE whicol QEIUd OGEE we Owx OUUI Ol OWEEAOE
PdCuEOEI ¢ OOEUEc OwxOUUI Ol OWEEAOEOOEWEEAED¢
EDOEDPUI Owi EO¢ 1qd EOEXOUBA UMEYU GYEMAT UOT UPOwWHRNN

Paladyum& EOaA UOw OEluw BOEUEOOEUc¢ OQw xbDaEUEAEL

%1.25 OUEO¢ OEEw PUI w T LOLI wduUBEEHLODAEOE B U WEC
1 01 O1 OUOGT UwbhUl wOEOEaAaOwnpOOOwY paadydht Da UQE L
EOEI ¢ OOEUOE W OE U RdG&Ag Uke Wk 106E@ @MEEEU EQE & WO U1 E
OOE UA U wE b @ahisavine) Z0as, sUIBH89)

Paladyum-I L O LE1O (RdBg+Au) EOE 1 ¢ OOEUC¢

Pd-Cuve PdCoEOEI ¢ OOEUOE wE a O¢ wifidsédr @Ebu w x D a E U
EOE | ¢POCEERI-CoEOEI ¢ OOEUEEODPWI OUPOOPOOI UPQuwI
EPOOEUwW Al OPEMA-AOEEICED UM BALE Ow apa@dydmO w

EOEI ¢ O0OEUC OEwl g Ul QuiEE FruGd @0 Bwi¢ Uk EEIOE w
UEEEOEUC¢OEwW UET bxw OOEUAUOUwW EPOEDUI Ouw

fi EC
(Naylor, 1992, s. 2838).

22321 E4dw, | UEOwWw OEI ¢ OOEU
Nt Yz OUwac OOEUEEQWE]T UPEPUwI EUI 01 UOPWE

Ol UEOQOWEOEI ¢ OOEUOWEOUcOwOEODPal UBDOPOWEUUOI
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2gawOO00UUUVDPOEOWEEEDE wWOUOOwWYBlarak@OEEOU U
TUUEEwW EaU¢ O0E®MIEGW B O ki - chaod ""E’a]disindb(bbrijyﬁ‘l

Az N ~ N

EDPAI UZieY Berilyum, Ni-* Uw EOEI ¢ OOEUEwW EOEI ¢ O¢ Ouw |
(liquidus temperaturdt) EL1 LUOI Ow YI w Eg OOOERDED WO OB
EOEEcaOEw I OQRoéxH,| 2007y Hanecik kicultici» olarak da
OUOOEOC OEOQWEI UPOaUOwl Ol &tkEDOED it 100 BAD ®ARWIOC
Ol OEOPOwgal 0OPOOI UPOPWUUEOEEUEDPAIT wl UOI OUC
YI UEDADOEI OQw Ul &b O wMaklan® kapri) venbdidl &yl E E w o
AaEx¢1 UCUOEWENEOOEUCE O¢c OwEE A (héinfelder, 189DEE wOOE
AUCEEWEI UPOaUOuwaiiOHOL b Betiljii Qareh Ki -Cr
EOEI ¢ O0OE BLEGEWUIDIOU O EEAOEOUCcU¢ OcOw EET Ew L
AEOCCT OEQEUVGMOBBWwW YI w EPAT UOI UPOliteratiiddt Ow 1 O
mevcuttur, OEEOQWEUPEPOWOUUEOEEWEI UPOaUOwHhAl Ul
Ul UET UU w O HR»éck Q20 ERuUdurum ise korOa a OOEw aEUO0¢ OC
E U U ¢ Ualdyil,ké<inojenik ve toksik tepkilere de neden olabilmektedir
p* DOwYl WEPAT UOT UPOuw! Yht Ow* OEEEAEOAOU WY wl
Nikel -krom ve krom-kobalt T UUx OEU¢ O¢c Ow a Eelemdntt OEE w E
OOEUEOQuwI OQuwi OOwOU@@MH@@@@H}O&J@d@EE}ngéwOC)C)I

N A N N e N
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A A s ~

Ni-Cr OE1 ¢ CoCr OEI ¢ O

Ni 62-77 -
Cr 11-22 26-34
Co - 53-68
Ti - -
Mo 4-14 0-4
Al 0-4 0-2
V - -
Fe 0-1 0-1
Be 0-2 -
Ga 0-2 0-3
Mn 0-1 -
Nb - 0-3
W - 0-5
B - 0-1
Ru - 0-6

BExCOEUCOEEODwW OW@MOLA EBDHEWDMEUI ¢ w OOEUO
EOEI ¢ OOEUwWI EODP @d* WEIEEGGAIEOQOAIOHUYO I ady tndtdl UOT UDC

Ozelliklere sahiptirler (Tablo 2.5).

Tablo 256 w! E&Aw Ol UEOwWEOE 1 ¢ OO0 sekagdahi veDRowetslJ 1 Ow ¢ &

2006).
Tip Gerilme  %0.2 Akma Elastisite  Elongasyon Dokim
Direnci # Ea E O¢ Moduli Derecesi (°C)
(MPa) (MPa) (Gpa)
Ni-Cr | 4001000 255730 150210 8-20 13001450
Co-Cr | 520820 460640 145220 6-15 13501450

x UOI ADOOWEE4&A WOl UEQWEOEI ¢ OOEVUWEgOLOwUI
EOEI ¢ OOEUWEUEUC¢ OEEwI OQwaLouUl Owli OEUVUUDPUDUI w
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PR ~ N~ A

DUl woOLOI 001 OWUEUOOEWEDPUI OEDPOIT wKIEveDx w OO0
EPAI UO]I 0@@WEYRUKOwWEUwW EOE ¢ OOE UELE caamdEwIE
asitlenebilmektedirler (Wataha, 2002) a U EER w Ol UE@HEUBEEOIC UOD w
Ol UEOQWEOE| ¢ OOEUEEOwWAOOWEETl EwbabwEgOLOI ED
WEOEUwWUgawOOOUUUWEE&AwWOI UEOQWEOE!I ¢ OOEUWEE]
OOUI UUUEUEOwI UUI UPOwER ¢ EE O wWwathte: 2002D O1 Ul w
Tarihsel sirece EO¢ OEcCACOEEwWEEaAa WOl UPDEGE&E EEUEC OOEQ
nikel-krom -berilyum, nikel -krom, nikel -ytiksek krom ve kobalt -krom. Nike I-
krom-E1 UPOaUOw 11 A0BwUIOWOOEOOODOCE UcUBbw 1 LO
EgOLOI EPOPUOPADPW OOOEAOEI UCUOEOUEWdN I wxOU!
ANEEOQWEI UPOaAaUOwHOl wbhbOPI OPOPWUEAGeo@dw EUUUC
EOQOE1 ¢ O¢c wg Ol Urio &I QuiE®BIOBPU UD

Nikel-OUOOw EOEI ¢ OOEUw EE4aw Ol UEOQuIemdElI ¢ OOE
OOEUEOQwWOPOI OwYl wouOOwbhil Ul OWEUWEOE! ¢ OOE |
etmektedirler. Bitin nikel-OUOOw EOE1I ¢ OOEUcw O00O0Ox 0abUa(
gal OOPOOI UwERcUc OEEOWEI Oal UEPUOQOEOEOQBU
gostermektedirler. # L1 L Ow OB Oldriet) BliEnimyun®d ve titanyum ile
gliclendirici Ni sAl veya Tis OQwfi g Ol OUPOI1 U b wizait) tunhstdn U OOE OU
YI wYEOEEaAUOw OEU¢ w i(shlid-4oi0tiord hartdeningyighl ilav® 1 U B
edilmektedir. 21 UUOI 1 Ol w EOEEcaOEw 1 001 01 Ow UL Ouw
molibden Y1 wUOUOT UUI Owli O uNolbhiOoBEDODEOAE UwEY EDW
Ul UGEOQwT 1T 601 1 Ol wOEUUEacUcOcwl UODPOI al EPOC

soA s NN - o~ 2 N ~

edilmektedirler (Roach, 2007)%E OEUWE g OL OwUl UUOUEUaOOOE U
tzere Uretilen Ni-CrEOE1 ¢ OOEU¢ wWOEUEOOUUAEUUS



27

P N N A oA N oA

EEUE4aAaOOwWEDPUI OEPwl PEPwOI O EEdEQuPgagy @®EDQO| U
Co-Cr-W (tungsten) ve Co-Cr-, OWEgOL OwWEOEI ¢ OOEUed@c wi | OF
NI Nwa ¢ © QERWE" @ OOE U w EBBU B Tul aCpxQB ABEAU Suud # E 1
EQCEwPiAl UPAPOPwW OGE HOBW BB W Il DWUROEMW BeJ OUOE O
kromdur. Krom , EEAEO¢c 00¢ OcOw Yl wxEUDPYEUaAaOOWEUEEGC¢
(corrosion resistance via passivatithE AOE OE OwE OEE¢ a Obbait-001 OO0I
krom EOE 1 ¢ @tériyuh icerenler ve icermeyenler olarak iki alt gruba

EaUc OUEWEEOWDAPOBODwgaUBbodHOOl UDWEUEUCE OEE
- DOl Ol wEOI UNPUPWOOEUAUWEDPODOI Owi EUUEOEUE
EE&aw Ol UE O ukéb@ltkromn GEGHEEU cud E OEEEBEOAOUW Y1 wEE
2016) 3 DUEOaAaUOWEOE ! ¢ O0EMA alE<E GBOEE QG BIEBIc OE(
dg OL Ol EPOPUWEOEI ¢ OOEUwWDhAl UPUDPBEEwWt OGBEULBOL
l UOwEUUUOwWDhUI wOEODXxLOEUaAaOOWEPPOFU wEdhd OO
2016) aAaUGCEEwalLoOUl OwUIl UUOPOWET ATl UOT UPOI wUET
Ul uypPal wYl wx OOPUE KubDwdii o 0Bl | (uéEda) & @@ Euu
"o#r"  , wUPUUI 001 UPOET wlOl AaEEOCEWULE OF Oaud © B
D1 Ol Ol EPOPUODPAPDWOOOEAOEI O¢1 wYl wOUOOEDe O¢
Al 1 DUOPwUI UUOUEUa OO0 O Krom, Kanatmayla Uetk@dzyodal OOL OE
T guUUI UEmR Adeniildddd ia wuOOOUUUw BOOBDUIUEDDIOG | OPED!
EOEI ¢cOwiut YZEEQWEET Ewi EAOHW YR EEODEED E kil E
OuUOOwHnl UOI UPWEUUUOUOEE wEOE ve tiacdrumE g OL O1
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OcUcOl EOwUDT OEwi E&c¢ Oc¢ QRoad) P07 Sditagudrd vew UO O U
Powers, 2012, s. 227) a U ¢ E E @ @B E @idcentereducubiticc)i Ea ¢ OEE OQw
ol EOOE w i E & ¢ seaxdfdnal (closer patkéoap) | E4a ¢ OEw pl xUDOOO
EgOL1 1 EDOOI 001 @ O BEOAUGKENINI DG B O mil» BlarakE g OL 1 L
ifade edilmektedir @ YI UAEOOYEwW YI w E®G T BIH | (tBAAUE U YuhEn
OPOUOaEx ¢ EHQEVOEWDOOW EOOEwWOI UEUUEEDPOWOEU
durum fccY hcp donl 1 mh h@nd yaval tutularak stabil olmayan fcc

yapshd oda scaklc Ada da OOUUOEEDPOOI UPa Ol wUEAOEOOEO
EOEI ¢cOOEUcOWEDUAOOWOEUEOQUI UPUUDPOwgal OOPA
OUEQGEEWAEO¢ OmwlOUUUOI UGEVODEc OEEWO¢cUcUOC wa
EEUOUE] wi ET EPOOI AwODOUOa E U QuE UAwH fid a0uba)BD>0
DODI OPOPWOOE UA UqprERLO uil OILOBDRDI0wE IBE DO w 0P Uc O
EPUWEDPA]Il Uwg Ol OOPWEDOI 11 OPwWET wi OEUUBUDUIT w
EUUCUEQWOOEEOUU¢cUDWUSBEORE B iuEDE WOEM B@E ¢
EQOEEC a OFE wOmO®EHFEI ®OEOUEE¢ Ud w

2.2.3.3 Titanyum YI w3DUEOQOaUOw OEI ¢ OOEUC
UPUEOGaAaUOWEOEI ¢ OOEUCO¢cOwUEOwWOI UEOGOI UOw Ol
PDUOI Ol Uw EgOLOOLw xUuObUIl 401 Uw 1T PEDPwWw EDPAI U
8855 " z Bak OUEOUI OUOEUaAOOUOEwWw UAUEAEUEOQuw I I11Ta4aE
(hexagonal clos@acked structuréf-phase)merkezli kiibik beta formuna (body
centered crystalline structuseuplpase)e | AD1 Ol OUWEBAGET AP DPOPw
UPUEOGaUOUOwW aOAUOOUAUOGEEW EI OPUT DOw EPUwW |
b1 Ol Ol EPOPUOPADPOPWEUUCUOEOQUEECUB W (UcOwDHI
wUPUEOaUOwWEOE! ¢ O¢

| E4¢ UO KafoPitgyE @l wEgUUOwUDbxwU
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(halfa, (NE O E a E wa E chetOVe (vpBtd(Bn&davick, 2003, s. 563620)

#1 OUEOw YIi w Ol EPOEOwW EOEAOEUW EOAUUOUUUUOEE
EOE I ¢ Oc¢ w-aimbyn® avahédyum (Ti-6AI-4V) EOE1 ¢ O¢Ec¢UBdw ! 1 U
EI OT1 Ol apEPUPwWw OOEOw DHadOOUI wE BYH O BP0 U
eklenmesindeki amag, EET EWEL 1 LOwWET Ul ET Ol UET wEOE ! ¢ O«
i EA¢OEw UUEOUI OUOEUaOOUOUw UEAOEOEOUCECUS w
dengeleyicisi olarak gorev yapmakta ve daha yuksek derecelerde meydana

T1T Ol OWEOI Ewi Eac OEEOHE] QWG ERA @EABRUEGE UGB
EOEI ¢cO¢cwUEI wUPUEOaAaUOEwWOUEOOEWEETI EwEEAEOC
EOLOPOaUOwW Yl wYEOEEaAaUOUOwWAEYEI AEwWwUEOCE O6¢O
x UOEOI OO0I Ul waOOwWEREEDOI EIl ADPOEI OwUgawO00O0
onerilmektedir. 2 El w UPUEOQOaUOw YI w UPUEOQGaUOw EOE! ¢
derecelerine (~1600C) UET Dx wOOEUOOEUEc OEEOOQWEGOLOwD 1 «
EUOOUI 1 UDPWEOU¢OEEwWwgal OwbOELOUDPaAaOOWEGOL Ow
(Anusavice, 2003, s. 563%20) Titanyum Uzerine porselen veneerleme

AaExCcOEEDOOI OUI EPUS WHEOEUWEUWEOEAWEOAUUOU

P - sz~ N e 2 oz N oA~

EEAOEacEc WENEOWOUOOEOe Ocwi 1 Ul OO1I OUI EPUwm

224 , 1 OEOw OE ¢ Odéieridweal O1 O

Partikiil boyutu EOEI ¢ OOEU¢ Ow i PaDOUI Oldukgaa | O OB O
onemlidir . Cinku partikil boyutu EOE1I ¢ OOEU¢cOw O0O0OPOPOwW
1 UOPOI O1 OUI EPUBwW xUOI APOw OLALOwW xEUUPOLO
1 OO0T EVUaAOOwWYT wi T UDPOO!I WEDUI OEPwiveddkrbawg a1 00
EEAEOcO¢cOcw i UODPOI O1 OI OUI EPUB W *EUecOEI EQu
partikiil inceltici elementlerin  (iridyum) EOEI ¢ O¢ OQw EDOI 1 BOPOEIT u

EGOLOwWwUOOUEU¢cw cUcwUaTl UOEOE U gioi MkttwieE OE1 ¢ O¢

partikil boyutunu etkileyebilmektedir  (Wataha, 2002; Wataha ve Messer,
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2004) #1 OUEOQWEOEI ¢ OOEUwDPAPOwWDUUI OPOI OwxEUUT

OEI ¢O0OEUcOw 1 UDPOI w EIUI EI Ol UPw El w E

gal OOPOOI UEI OEPUBwWw OEI ¢ OOEUwWI O1 01 6Uudi uUpbO

1 UDPOIl WEIT UI ET UPwal UPOT wi UPOI WEUEOEcAEcOEED

OEI ¢ OOEUc Owil UDPOt & E@tEDdnpdiatuPEIV@ EOE I ¢ 0¢ O
UEOEOI OQw | UDPE piduiBlus temderatrdd)c i unoktada énem arz

1 001 OUI EPUBwW I LOOLwW xOUUI Ol OwicucOOEOBEUC w

Messer, 2004)
%EA&aw a EOEQAEQAEGEI ¢ OOEU¢ Ow EPU WG ELRIW G O
OE 1 ¢ OOE Usinglé phasdy E au@ Ourouitiptedpiiaseniabilmektedirler.
31 Owi EAOCWEOEI ¢cOOEUWOPOUOGAEXCUEOQwWOOEUEDOD
OEEOwWw iOOw i EAOcw EOEI ¢ OOEUwW OPOUOGAEXx¢UEOD
icermektedir (Wataha ve Messer, 2004 w OE1 ¢ O¢ Ow Ul Owi E4aOc¢ w
OO0OOEU¢w UEOEOI Ow EOEI ¢Ow PAl UPUDOEIT OPw 1 Ol
PODI OPOOEPWOET OPw UL Oaull @I W OOBUADOEHYUOOE
EOUpaléigum YI WEEO¢UAWEOE!I ®OwUbOHI GRAVWEE&U@IWO
EPUWEDAI UPDwbnil UDUPOEIT wh g aoludDf QUucODDOEIEW A © Hil
EOE cOuifBaWE&w | L OOL w EE & ¢ uiceri€ind® ta@ (badak) w a E x ¢
c6ziO 01 OP1 wYl wi LAaaOOEwWUAUEOED¢I UcUB w %E4& wa
EEAaEO¢ 00¢ O¢ Ol ¥ &xaliiérini Gtkileméktedir. Genel olarak ¢ok
i EAOCWEDEUOOOEEDOI 1 DPOOI UDOWOPOUOUOOEDPOWE

gosterirler (Wataha ve Messer, 20080 w OEEOWEOEI ¢ O¢ OQwia OOwi E
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EOE I EBAQE O OF ucbGERcALbzEIRABIMWAE 4 E O E oWabaEaO/8 E E ¢ U
Messer, 20049 wl L OOL wi I UWEPUWEDBOI | POwi EUOO¢ wOUE
EAcCEEOQwxLULaAaOLwalal awdOU I O EOILEGE[UaST uiEECAT unal
ise cok daha komplekstir. | EA¢ WEUUUOOEUEEwWRA OOwi EaO¢ 0¢ O
OEUEUOI OOWEE4¢ WEUUUOOEUEEwWDUI wEOE: ¢ O¢c waE
OEEOUEUUYEUWOUUEOCcOEEWOEODxLOEUaOOUWOOOE
Ozellikl ere saiptirler (Wataha ve Messer, 2004)

OOEw EEaEO¢ OweOalastisiteUtdcddO EOE1 ¢ OOEUc OQuw T 1
gai OO0POOI UPbw EOQU¢ OEEwW POEIT O1 001 OB weiOIOEIUE 166

OEOCECWEPUUOUUPAOOUWOERNE O O0OEAWOOEEEOUCECU
olarak deforme olabilmesi igin gerekli standart stres olarak

UEOc OOEOOEOUEE¢UB wl OOwLal OPWUEEPUWEgOL OO
EEI EUCUCAOCAEWYI UPOI EDOI E(Waabhal v Wesseh w OOOE
2004). 300 MPa uzerinde gerimeE OOEWEEAEO¢ O¢ OEwWUET Dx wEOE
OODPOPOwW EVUUOEEwW OEO¢EcwWw POUUEOUEOwW ET 1T OUOE
OUYYI UOPEPUOI UBw OEI ¢OcOwUI UUOPAPWHUI wi i
al Ul UOPOUI w OOOEOG¢ EcQISWE | ) EEEIOwm EDEUG G&HIAUE E B
vermemelidir. VickersUl UUOPOWUOEOEUCHDEWDWBEUWBWE a@Ui
UET DPxw OOEOQwWEOEI ¢cOOEUWEI ¢cOOZEEQUW EBOBGQMAR A
EOEI ¢ OOEUWOEUI ¢cUwdl Ol EI OPWED | Mataha @wE 1 ¢ 60
Messer, 20049 w $ OEUUDPUDPUI w OOELOLwWw PUI wEOE! ¢ 0¢ O
gOALOLwWOOEUEOwWDI EET wi EPOOI OUI EPUS W/ UOUI U
aLoul Ow O Giek vic dreBikiird Bu durum sayesinde metal destekli

Ul UEOPOwWUI UUOUEUaAOOOEUEEWxOUUI Ol Om0¢c bwAc

direng gostermektedirler (Wataha, 2002)



32

OE!I ¢ OwUI UEDPT DOET wg Ol OOP weEnR tralikietODUD wo
EOEI ¢ O0OEUC¢ Qwell 0RO B0A0Y P@EDPOOT B aG&E AWM E B U u
OOEUAUOUOwW EOUDPOI w i LOLOL A Edngini® ibiEésigw E OE |
EOEI ¢cO¢cOwOOO0x OaibwaODODULPREBEIUOUOEOUEC wi EOO
UET Dx wOOUOOEU¢ O¢ (atehA OeEMREsE R2A0BEUESI U OD 1 Ul wUE
Ul OOOPw EOEI ¢ OOEU¢OwaLoOUl OwEOU¢cOw PRl UPAD
OOEUAUWYI wOoOPOPOwWx1 Ui OUOEOUc O¢cOwbabwobOOEL
I LOLOLAE]l wEIaEawUlI OOUI w OOEOw EPUAOOwW aLo
x UOT APOOwhY wpaladygnt D Diwl IEQOEQE ¢ OOEUC¢ OWEOU ¢ (
OOUUOwUI OT PwEI aEAEcUBwW! UwEUUUOwWDUI wEOE!

El ADI DPOODPOOI UPOw UGCEEOOc¢OwW EI API POODPOOI U
OOUI UUUOGOUEERCUWID W Y1 w Bubnbktadad maiekyalenin Y huk A
korozyon direnci énem arz etmektedir. * OU 04 a OOOwWEOEI ¢ OOEU¢ O
I Ol O1 OUOI UPOwbPaoOODPa Il Yu QOBDEH) cwdtCuWEMaE Uaded
AaEOWalcEN OBODUREAELUWOEOQWEOEI ¢ Owbil UBUPOEIT C
kaybederek pozitif yikli iyonlar olarak UE O¢ OOEOQEEOD.CAaU 6 K
inflamasyon, UOOUDPUDPUI Ow EOI UNPw YIi aEw OUUENI OB
OOUI OUUCEQUYBEEVOBUD W YI ub BB AB aUG00 QNeEauu | ayEhdkeA
I Ol Ol OUPOWUEO¢c¢OEcCACcCOEOQwI O1 01 OUUI OQw Ol woOEH
ULUT UPOT w Yi w EPATl Uw i EOUgUOI Ullucechétte Aed¢ w OOE
EDAT UOI UPOw! YNREO6 EEHGIUPBOWEYRYWEDOI 11 OO0I (

olabilmektedir qp+ UEET 1 OUPw Y]l wEDPAI UOI UPOw.IEY uk Ow 6 |
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sA s NN

OOEUEOwW O0UOG&aaOO0Ow Ul UUOBUEUaAOOUOW EEAEDEO
EEI EUcU¢ & 0¢ AE wa(dadabacvie Bese) @004 UDEDPUQOEUC Qw i
i EAaOcw OOOEUcwWw OOUOG4aaOb0w 11 Gea Wi é&sueU0m 6b ar
0000l EAWEEAwWOI UEOWEOEI ¢ OOEUCWEET EWEAwWUDLI
daha az oranda hiicre biyimesini inhibe etmektedir. BE4A ¢ w1 O O1 QUOI
El OUEOWEOE!I ¢ OOEUEEOwWUEO¢c OOEaEwi ADOPODWEE
elementin labilitesi (lability) OOE UE OwU E O ¢ O«OEG GEBDMEEE @D a U O
APOOOwW aLoOUl Ow OEEPODPUI al w UET bxw 1 01 Ol O6C
. UUEOcOw x' wEIAI UPOEI OPwELI L1 wil PEPwWwAI YU
UEO¢ O¢ O0¢ O¢ ulBaunE OEREUEXCOEAC OWET OUEOQWEOE ! ¢
OUUEOcOwx"' wEI Al UPOGET wELI1 L1 1T wOl ETl OwOOEQuwI
ornektir (Wataha, 2000)

elektron

N A N s oA~

©l @BOWB L OUL & wi O 01 OUPOwI 01 OUUOOWOEAEI EI
(Wataha, 2000)

225 , 1 UEOQw OEI ¢ OOEUCcOcOwW2ET Dxw. OOEUC¢ w&]

s A as NN - e oA~ 2N ~

EEI UEuw Eg OLOw Ul UUOUEUAOOOEUcOcODWEEI EUcUe¢
onemlidir. Metalalt a Ex ¢ OEUw!I Uwgal 0OPOOI Ul wUET bx wdO
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1 Optimum sertlik (Optimum strength)

=

%OO0UDPAOOI Ow OUYVYI Udirengl (weSidace cagairst U1 UO
functional forces)

Stabilite (Stability)

dabyl EUUE U wEgsaliligy EDODPUODOw

* OU 04 a 00E wOEdrosioniiirish ledistance)

= =2 =4 -

*OOEaw OEODxLOEUaOOO0OwW b1 (EabyOindaipu@idy OD O w Y
burnishability and polishabty)

Biyouyumluluk (Biocompatibility)

+1 Ol O1 001 al wStinihg resistarize) i O w

/ GUUI Ol OPOwUIl O1 bOPWET ADI UPUOI Ol

= =2 =4 =

/ GUUI Ol 601 wUaUuObOU wce U@Hema eompatiblity with1 wOE U
ceramics)
1 Yiksek elastisite moduli (High elasticity modulus)

(Oxide formation)
T . OUI EOwOOUPUWUEEEOEU¢O¢c OwUIl OT pbwxOuUl O
etkilememeli
2EUOOEaEwWOESAg resisténee) | O w

x4l LOWEA¢cUOwWAOMEOC

= = =2 =2

2 Ul UPOPDWUEUAOWUOEI ¢ O¢c wOOOEawOOOEO¢C
226 , 1 UEOQw OE! ¢ O/OGUWEIEQI, OWEBAOEOUC¢ U¢
, 1l UEQWEOEI ¢ OOEUWUEOwWOI UEOQWOUOOOEU¢ OO0 wt
YI Ol 1 UwxOuUUI 01 OwUal UOEOEU¢cwaExc OEOwOI UEO
EOEI ¢ OOEUWEDPUUEOUEW Bix WOOWEHIc GODO Q! Wiwg a1 ¢
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PUI wWEOEI ¢ OOEU¢OwUI UEOPAT wi LAOLWEBIZwW! I OB

OO0OUUUw TLAOLW EEAOEQOU¢cacw OOUI UUUEEDOOI O

T101 EPOIEI Ow Ol OEOPOwW OO0O0OxOPOEUAOOOEUCE Ow ¢

2004) Kuvvetli bir metal -x OUUI O] OWEEAOEOUcU¢ wOl UEOQWET L
UAUOWEgOl OREEQ EBDOBE WEUwWI EOUgQUEL Udm2 g awOot
O0O0x 001 OUDwE U G Oed Wanlkbviatlasi,om ekanik retansiyon,
kbPOAEUEOwWREAOEOUEUOEW UEU4&c OEE W gayibH x UT Ua O
1992, s. 835).
SLOOLwWEUOOOEUW EUE U ¢ Guvieterd(@dn 1 derOMadisl OO OE |
OUYYIT 00T UPAw, #2w Ul BOOWE ®d OQCERREROVIc UE @ E
1 U0l OUI EPUSwW! PUwWOOOI OLOEI OPWEUOOOEUCE Qwl O
0001l OLOOI UPOwWw EUOOOEUCOcOw il OPUET OO01 UBPuw
minimal c¢ekim gucl olarak da ifade edilebilmektedir. Metal ylzeyin
¢ UOEOEEDODUOBAD @b OMaaE OUDE U O @I UPODPOW ET w |
EUU¢c UOEOUE,BIZ sug® ulERiOBDAODPOEUUT wYl wEPAT UOI UE
, 1 OEOPOwW EEAOEQUCEEwW EOEI ¢ Ow DGHliw x OUUI
Ol OEOPAOEUEc W OOUI OEOUEE¢UB w dﬂ@ﬁ@@@éuloou

P z N o~ A

OOOEOUEE¢UBw, | OEOCPOWEEAOEOUc¢OwWOI UEODOW x (
EUO0¢cUOEUCEC WER ¢ BEOGBE EVIlwAELDEDWO®OaEUVUEOWE
OOOEUC WER ¢ U QNagod 0D s. SOBEPADOOPOEUUT wYi WED/
s. 4568 w OEEOQwIi i Ul ADPOEI Owi EAOEwWwxLUL&aOI OEDU
alal aBEl wUOUI UWwEDPUDPODOPwW Ol AEEOBDILIOOI @diw
Ol UODPOwW O1 OEUVU W Yi woO®HAID udk &JEUCOEQREREERBDW a L 4 |
Oi EIl OwOOOEOUEECUS
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, TUEOQwW YI w xOUUI O1 Ow EVUEU¢OEEW OPOAEUEOOW
OOUPUOI Uw EUEE¢O¢cAca0Ew DEEEOEDE OEBDOUA ww V¥
0O00x0abUaOOUwWw EEAOEOUcOecOw UaUOw EgOl Ow EE
 DUAOOWEE& WO UEOQWEOE!I ¢ OEEwWOI UEOQwWOOUDPOwWOO
I EOVEWEE&A]T OwOOUI EOwOOUPUw UE@Réesénstidlcveu i OO w C
EDAI UOI UP O wWwayaha, 2nag)Upa@u tOkBw tuduinlgrda veneer
x QUUI Ol Ow Ual UOEOGEUEcwWw gOETl UPDw OEO¢Ow OOUDPUL
OEOc OOCcCAcwOxUDPOUOWET AT UOT UET wOUUOUOOBEOGCEEC
OUUEEDPOI Eil Owal Ul UOPwWwOOUPUWUEEEOEUCcwWOOU!
OOUPUWUEEEOEUC¢wWOOUI UVUEEDOOI Ol UPwbibOwWEI
metaller eser element olarak eklenebilmektedir. # § OL Ow 1 WOBIUC¢ OE
1 01 01 OUOT Uw OOOExDm BEOEE AOEVUwW EgOLOw 1 UOI
cUc OOE Olar), i EDWOOUDUWUEEEOEUEc Oc OWwOEOEe OO¢ A
xOUUI Ol OWEEAOEOUcU¢c wER ¢ Uc OHEIOWEIOH DHOW EfDOE
OOEUOAEW g Oi OOPEPUSwW 8LOUI Ow EOUC¢ OoksitE OE 1 ¢ O
UEEEOEU¢OEwW VETI PxUPUBw ! Uw EVVUUOEEwW UEEEOE
OEUOI Oi 01 EPOOI OUI EPUB WHEOEUwWI LOL1 OwbdBPOI O
00alOwi UPDOUPWEDPDUWOOUPUWUEEEOEUECwWOOUI ODUU
gerekmektedir. . OUDPUw UE E E OxBw G & QudDdEDrigdial-seramik
EEAOEOUcCU¢cOEEwW EEI EU¢cU¢cal0¢cOw UPUODPODPwW EUUC
UEEEOEUc OEEwWa OAUODOOE!I ¢cUB w$ OWOEOE OwdOUPUwWU
EOEI ¢cOQPUBPEWB w! LOOLWEUWEOE ¢ OOEUWEE OEOI

OOOEAaEEwWOOUDPUwWOOUI UUUEE D OS0bug bladak @ete@ U O1 U w E
OOUPUw | OUOCEUaOOUwW PUUI OPOI Ow EPUW gal OOPO
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EEAEOcOO0¢cO0cO0OwUIl OOwY I wdetkietérelidiu §RoweOD OOI1 U
ve Wataha, 2013, s.142VNataha, 2002; Wataha ve Messer, 2004)

Oksit tabakasi
Gingival Seramik

Opak Porselen

Metal Alasim

P - z N o~ A

©1 @B.Metal-x OUUT Ol OWEEAOEOU¢ U¢c OkPewe3 @D UWUEE
Wataha, 2013, s. 144)

P - sz N o~ A

Metal-x OUUT Ol Ow EEAOEQU¢UCOEEwW ] UOPOwW UOOI |
kompresyondur. 21 UEOPOOI Uw Ul UEDPT wi FOOd B350 1 UEOD A
EUEUCOEEwW EIADI 1 Ow UGCEEOOCOOEUEEW UDPOU
OEaOEI U¢cUcOOEOUEEcCUBwW OEI ¢cOEEOWLUI UPOOD

s A s N N -

Ul UOOBUEUAOOUOwUaUOUwUI T OBL@Jma(])nlﬁrEekJn;II@OCI w O C
EOEI ¢cOOEUcOw I UPOIl wUCEEOOcAc¢OcOwUI UEOPAD
AaLOUI Ow ODOPOOIWDWIVEPUS w Qdfecasid) Gikeelin@ku 1 UD O
EOEEcAaOEwaEx¢cUCOEwWI UPOI wEI UI ET Ol UbPwaLOoOU
paladyum) eklenmekti EPUd w21 UEOPOOI UPOwWULOLwWwEOE ! ¢ O
' Uw O1 EI 601l w LUI UPEPw | PUOEOEUwW 1T EOT bw |
110011 PUOwW UOBAUUUOGEUOOEUCOEEW DUI w ELALOLU
UAaUOOUOWEUUCECT cwaopl 1 601 1 O1 wOPOUEUecAwWUI UOE
edilir ve birimi (°C) -t dir (Powers ve Wataha, 2013, s. 1448 1 UOEQuwi 1 001 1 ¢

OEUUEac¢cUcwEUUUCOREWELALOOI OMméalirEtermaE UU E E E A
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T1 0011 01l UPwxOUUI OI OEl OWEET Ewi EAOEE¢UB w, I |
UOAUOEwWI UBEUCOEE wWI 1 Uwb eataaurBoR; wMatdhae OOl al u
Messer, 20049 w, | UEOQwx OUUI O1 OEl OWwEET Ewl ¢ca0¢c wEL.
[ ¢a0¢ w EL & teObirOgerilinl @dagionOw x OUUIT O1 OEl w DUI w Ef
(compression)meydana geliré w , | UEOw DOl w xOUUI Ol Ow EEAC
T1 0011 01 O0IUVUEIl wilktaBOBEYOE B QP madenirDiendad E U
ge0 01 1 O1l UPODPOwW O1 UE &n 06 adE@misédninh Eamal
T1TO0011 01 UPOPOwWOI U rayd(B) on&tdlin tewrhal getdau OO OB O® O w
porseleninkinden daha fE & O E w & QOB DO PNAtatac2002)

/ OUUIT Ol OQw 1 1 EJD®BDU W WEIVGGIOUT w OEUI ¢ w OOEU
I DU D O HOisethOtip isttefer meydana geleE | ADOE T OuixCpddad O1 Ow
Yi wh EUOE Quuack prdpagatod)e Quc U @vatahd, 20025 wd OPOED WD OD |
PUI wxOUUI O OETl wi PAEPUWUUUI Uw O&Uola@E 46 w O
elde 1 UOI Owb O GG Wiclala<iUu b O b 1 pargeEriden Dldhd faz@l UE Ow
ELALOI El ADOET OBwoOx ® OEIWOU ©®EA ¢ OEEw UUUI UOIT UL
UcO¢ctI OEWUEUACcOEEOPWOUYYI UOI Ul wOOEUOAEWE!
olsa da; porselende hicbir zaman catlak ve kk U¢ Ow OOUI OEAEEEAC¢ w |
71001 46w, 1 UEOQwWwDOI w x OU wi ad WP OIEWG ruCaWIEIUE
AaEOOE ! ¢ OwMOEIUEIOkU Yub R O&Qdh4) D%, Wataha ve Messer,
2004), EUI UAEOOI UWEUEU¢ OEE OHFWABDWERNDUWIOEWE &
El AbI Ol OUI EPUB W21 AiDOODPI wOOEOWEI OUEOWEOE
gore uygun teUOEOwi 1 001 1 Ol wOEUUEacUc OEWUET Bx wx(
EEI EUC EEwOUDUD (Paviel UeuWaiBia | 20108, 514845 Watdha,
2002.
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soA s NN o~z N ~

23 , 1T UEOQw#1 U0l OOPw?21 UE Omdt&iwlrétm U OUEUa ODOOEUE
Teknolojileri

2.3.1 Geleneksel Uretim (Dokiim)

N e oz oz N o~

OUOOEO¢(ODOw ¥d WukE A *UBDd wPiwu § BuhA | QuarteUve Ow | Y hut
EDAI UOIT; BEEME EWYWW w EPARUQIODDP Qw Ok OL OL&T w »
Ul UUOUEUaAOOOEUCOWLUI UDODPwWOOOU WidsErwue! 1 OD 1
EgJOLOLOwWwOOOxOPOEUAOOUEDdOH OOQED Fu@iHEIB@EEEQubd a
xOxLOIl UOPDADPGPHEIAPAYDOWEBDAUUOI UPOw!l YRKOw* E
YI wEDPAI UOI UPOQuw!l YNAEOQw* OEEEAEOAOUWYIT wEDAI
| Yhut Ow -1 UUT w Yl wEPAT UOI UDPOuw.|Ayidak Balen/ EUOw Y
restorasyoOOEU ¢ OwL Ul UPOPOE T w O CBOGEUDYE | Oui EDBRUAE] DU U £X
*PDOwY!l WEPAIT UOI UPOw! YKOw* OEEEAEOAOUWYIT wE
2016.

?Geleneksel L Ul UP Our Vil QERAPOE a ¢ x w Odlafakudd] OODAD
EEOEOE¢UCOEQwW EgQOLOOwWw T EAc¢UOEOEQwW EPUwW OUO
revetman materyali ile cevrelendikten sonra ¢ W T U O Eil® &ritilmesi ve
UPNw ol UPabOw i ECEI OPw Ol UEOPOwW EOEEEA¢ w OE
O E O Ha&hcefyik haldeki metali OO U1 U U WDE@GrArixuicerisine sevk
1 001 wb i Pl EDHENES IO Wl 8McCabe ve Walls, 2008, s. 80Ulusoy ve
EDAIT UOI UDb Qawl A OB IWAKNODODOwT 1 UAl 001 1 UPU
OUOwUI x OPOE O¢ OgerekmékeedirO(PovéE ¢ éWataha, 2013, s.

150) , UOw Ui x OPOEO¢ Ow i E & ¢BUOE GXEEQ] cO0uE EHEEUER U |
Ul UEDT w 1 EPOI OQw EOE ! ¢ Oc¢gorar Teie aspaded luudO OB OB B W

EEOEQEcUCcOEOOwW Ul UUOBUEUaAOOw POl wEDdieu EUEUGC
UzeUDOT wUal UOpODOBOUEEE WE Apdll LO® OWD Guil AY huk A
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W oA~ N N -

200UEU¢COEEwW DUl w EP1 w Ul OQ@L Vgdri@®w OUOu
11 OPOOI OE rovieis @eWakaBaJ2013, s. 151528 w# D1 wUl OOPUal
tecribesi bu noktada ©énem arz etmektedir px UUOUx w YT w EDPAIT UOI
&LOLOLAEIl wLUI UDOPOwW UUE OE EdigEspagetiygalam® U O U w UE
EI EOEO0OWOOE]T OE N weh EMEAIC Wica OE w Bheydaka EOE OE
T1 01 EPOI El OwOOEU¢ wi EUE GH U chui O®aud aniihQuel OEQJI EC

N e 2z N o~

bloklar veya rezin bloklar OUOOEO¢ OOEOUEECUS WEURGE OOD(

N e oz oz N o~

TT Uil 001 1 UbUbDKdmsuE OPO0WE Buw®©WOOEOEc OEUEOW "
frezelenmektedir. Mum replika CAM Unitesinden elde edildikten sonra

D1 O O wd&GaGEYOH @ w E g O Lil® defzam edifieRtEdy (Farjood ve

EPAI UOI UApOWIADYOWIKLIWWAT x OPOEEEwW Ol aEEOQOEwW 11 O

s oA~ 2N ~

distorsiy OO OEUC¢ Qwg OL Ol wi Tl Al EPOOI OwbAabPOwUI xOP O
(Powers ve Wataha, 2013, s. 152)

P TR VNN ~

, UOWOOE! OWEET EwWUOOUEwWxOEUUDPOWUI 60owobdil U
POl WEDPUOI 1 UPUDPOI Ul OwlUaT UOwWOOOUOEEMOEOQOE W
mum replika DOl wEaOcwi ¢AEEwlI UPal El APTO&dIQuOUOwU

~ s N N A~

AEWEEwW4 wYl aEws wi EUI Ol tuBuahiliudil Ul ! (Eual ElEQ BDAUD 1Y

115) Buradaesasamagg OET OPOOT wi UPOPI wOUOUOWOEOE xU

,..N\\ -

PaAaPOw Y1 UOT OO w Erid bl &ldald ehétdlinu HBrbidngi bir engele



41

UEO¢ OOEEEOwW EgOLOw EOI OUAUOEwW BOI UOI O UD O
UEAOEOEOU¢UBw , EOQIl UPOw EOaUOw OUOw OOEIT OP
i EOUgUOI Ul wi gUI wEI ABKW BEHQUI OB Q@AM WV D dd
UaUOOUAE wWEH PEEIDAWI YY k OwUd whhuk A

Mum )Iodelﬂ ?riyen

mumun

¢ olusturdugu

¢ bosluk

— Eriyik
Metal

Mum Tijj

. -

Revetman = Revetman

|:| = Dékiim Boslugu
[] = Dékiim

©l @BOWH g OL Owbi 01 O0POPOWEI EOEOEUC

3DNOT UwOUOwWOOET OPOwWI UPUPOOI UPwEI EQEUC
DAl UDUDOE]T WUET PxwOOEUAUwWI 1 OOPwaEOUEcUEUEC
OEOCEQWEgOLOwWI UBEU¢OEEWI UPabPOGE&GOBEOOROL O
UEA®BUODBuIKIGN A OOEAOEI U¢ UOEOWEOEE¢aOEwWUDN
El ADPOOw Ul x1 UDPwUBDNDPOWOUOwW OOET Ol WEEAOEOEGC
| EACUOEDOOEOCEC U BGANEWEEOWEXEIGH G EVw UD |
UOOUEwW OOUI ODUUEUAUwW OEOEOQwW UEal UPOET wi Pabpo
UEal UPOET wOl UEOQwATl OP1 wagOL wOEO:cOEEOWDOET
lUPpaPpOwil EOCEI OPw Ol UEOPwW Ol OEPOT WEOAUUwWARIT O
EGOLOWEOI OUAUOUWEOOEUUOEU¢C wb Ol qElDE EBwdu |
2005, s. 116)
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Santrifiij / merkezkac kuvveti ile

DOKUM

ONCESI
Mumun eridikten  Dgkiim halkast
sonra revetman Dékiim potasi
icerisinde
olusturdugu kavite
Katilasmis alasim
DOKUM
SONRASI

©l @POwWwH g OLOwx OUEUEcOEEWI UBPUDPOI OwOll
edilmesi (Powers ve Wataha, 2013, s.156)

(@)
(114
(@)
S

(114
(@)
(114

2311 #D1 WODOODPADPOET w#gOLOw3il OOPOOI UbuwVYI

#9gOLOw P1 01 OPODPOwW g OE I OB @DIwuUEIUE & @ OF Bu
edilmesi gereken genel prensipler mevcuttur. 3 DNOwW OUOQw OOET OPOw |
al UPOl waExc¢c1 U¢cUECOOEOGCECUBWH#ET Ewg O&el WET wWE
IUPaPOwlOl UEQWEgOLOWEOI OUAUOEWOOET OPOwI Ouw
0¢U¢ OOEUcOwWwOl UEOCPWOI OEPOT wEOAUUwWRIT O ET At
EOI OUOOGEU¢ O¢c OwOoOU | GEEAS wE/O 1wEHME O @AEE Uc OF
UBUUUOOCEOEOCEEcCUBwW! O OUOOEUEwW UET bxw EgOLO
OOEEEOUEwWBg OLOWwOEOEOOEUCOEEWUDRNwWL AT UDOE

—
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LUOUT OPwIl EOCOEW UDNDOWOED I T Ul wiDUDPI wuUebeL

z A AN

UEOCAEUEOwWEI UOI abE b wésleyiciClep® @dtevi Sdyésiode OUE E ¢ L
EGOLOLOwI OUPOwWRA¢ OOEBw®gWL Ol OOEOI O& IE EEDW (
YI wi EYEOQOw4wl EUIi Pwi1 1 OODPOE]l wi EA¢UOEOEOQWEY
OOOEa wh ¢ @ E@UEEE OuWl. YY Kk OwUd whhit A

2.3.1.2 Revetmanlar

Revetman, d6OL Ow EI ECBBOOEBwWDAl UPUDPOEI OPwOU«
model eridikten sonra gl UPE]l w ECUEOU¢cA¢ umEOEOWARE At O
cevreleyen seramik materyalidir. S6z konusu materyalin dékimun zorlu
001 UOOEUCcwW UOOI Ul wi Gl EOOBU Ub W DA OBUERE AL wi
(RosentsielY | wWEDAT UOI U BaRaglichi vetPoners, 2au2, §. BNO

8L OUI OwU¢ E E Qadeti kn@eie dayFuOOEA] ccud OOE O¢ E¢ U

=

T , EODxLOEUaAOO0UWOOOEaWOOOEOCECUGS

\\\\\\

=
(o]
l_\
O;
c
O;
S
o-
C
o .
O
m
C
[Tl
m
£
c
(am)
m/
mh
)
(@)
)
(e}
()
)
(@]
)
£
O
O:
(e
(@

YT Ul EDOI El Owl EAwUEOEc O¢c O¢c waExOEOQEO¢ |
T #LOLOwDI Ol OPwi UOGEUECOEEWOI UEOQwYIT wol
(shrinkaged OO1T Ul wl ET1 EPOOI OwbAadbOwal Ul UbwC
T #9gOLOwWOEYDPUI UPwbPiAl UDUDPOEI OPwl EYEwWY

OOOEAaEEwWU]I OPaodl Ol EDOOI OPwYl woOl UEOw

girmemelidir.
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T 4EVAwWOOOEOCECUS

11 YI UOEOOCEUcOwW EPOI 1 DOPw DOEI OI OEPADPOE

oo~ 2 N 0N NN £ NN x oA . N A s AN N N 2z N = z =

goralar. ' UOOEUwW Ul I UEOUgUwW OEUI UAEODPOwW EEAOE
OPOAEUEOOEUE¢UBwW1l Il UEOUgQUwWOEUI UaEOwT 1 610
KUEUUAOWUUPEPOPUOWOUDPUUOGEEOPUWYI AaEWEUOOE
Ul Ow EEI OEU¢OEw UVUUUEUOCwW EPUwWw OEUCw OLUOI u
OEEEI Ol Ul wbi UPaEfwWEUa UOOE O Urkalsiyuhdsiifatg & wO OO
hemihidrat, fosfat veya etil silikat OOEEDOOI OUI EPUS w1l YI UOE
géiOODOOiUDwéEGDxLOiwiUOiOwEOEEcaOEwIUiU
(Sakaguchi ve Powers, 2012, s. 310)

#9OLOw DI O OPOET Wl YU VOEDx @rEEGAU Uw Ul UEH
onemlidir. DO6OL Ow Ei1 EOEU¢OEEwW I UPabOw T EOCEI OPbuw
UEOEOOEOQOECOUEOwW Yl wUOAUOEAEWECUEOECOECOUE!
EPOEDUD OQEDI EDH WDOW wUl YT UOEOwWDAT UPDUDPOET wdOU
OOEOWOUOWOOET OE1l OWEET Ewl 1 OP1 wOOOEOGECECECUB U

N e s oz N o~ PN S

OUOOEO:¢ OEEEOwW Ol UEOQWULULOT wil g Watahd Ivey | UOE O

Messer, 2004) Revetmanlar U1 O1 OwOOEUEOQwWLAWEEI O¢cOwEOUC
A Oficw EEAOcwW UI YI UOEOOEUOW ! A%0OUI ECw EEAC

revetmanlar.

ikisinin kombinasyonu , %25+ k wO U E &eal€yEni sillfét hemihidrat, %2 -3

OUEO¢ OEEwWDUI woObba E UE O uSakaguchUvie Pavérs, oud fi 1 U O

s. 311) Manipulasyonu ko OEa E¢ UOWEOEEOWUEET ETl wEOU¢ OwE

N e oz 2N o~

OUOOEO: OEEDOOI OUI EPUOI Ub w IS Qaibmexinddd w Ul Y
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¢cUcUcOEOEAOEUGwW2gawOOOUUUWEDUWEUUUOwWYEUC
O¢cUOcwULOI LUWEDPOOUPUW YT wULOI LUw tawbObOUBL
aExcUEQWAEERLE | OFE U cBG fuc! ul)EuEON Gl DIl Y1 UOEOOE U
derecesine sahip metal paladyum A wY |l wOl UEOQWEOEI ¢ OOEU¢ OwpE
EgOLOLOE]l wOUOOE @xri@ uEEGERA@xEUU YT UOEOOEUCE Owbh
DOOEaw Yl w OUOODOEUw OWEQBHOc O¢cUBdw3bxw!l wbUI
I EUIl Ol UOPWEgOLOOLwWwxUOUI 401 UbOyRosemdiel O1 UPO
YI wEDPAIT UOI U6DDfakaguchi @ Rawérsy oYX s. 371

%OUI EQw EEAOEDWH WIBERXHAOAGEAP W YEUEC UG wW ! B

PaOOOEUCcwWPOl wUl EOUPa OO0 Emagnbsizd ub2u®dE BB @1a10i0Q
Ul T UEOUgUwWOEUI UAEOCEPUW pg BO u@BDEOW OB KB w 2 § &

s o~ 2 N ~

i OUI E0wPpaOObO0EVUcwEawAgalLOLUwWOET 01 4aU0wboUu
OEUUDPOUwW PAl UPUPOET w EVOUOEOW EOOEUUVUUEUOEL
OOUI UUUUOUUB wwOUI EVDWEEAOCcwWUI YT UOBGEOOEUWUU
sudaki cozeltiUD AwbD Ol wOER @d O DOQ BB DHOUDD] wOEUc 1 U¢
OEUcI UcUcOECOOEUC OEWOUEOOE WA OOWEET EwalLouU]
hil UOUOOxDPOwWw OCEUEQWEET Ewi EACEWT T 6011 DUOI
mevcuttur. Tip 1 inlay, kronve di Al UWUEEDUwUI UUOUEUaOOOEUC
| wbUTl wi EVUI O1 UOPWE]I OQUEOQwxUOUI 4aw¥ikséd 1 1 OOI
1T UDOI wEl UT ET UDPOI wUET Dx wEOE1 ¢ OOEUc OwEgOL O
tipidir (1 OUT OUUDI OQwY | wE B8 Sakayuchbve Rowefh202usl) 6 wt Y A
314-315).
2POPOEWEEACE WA YO UIOEGOOEDO! WwET Ul E1 UDOI
OUOOEO: OOEOUEE¢UGwW! UwUI YI UOEOOEUEEWEEAOE

UPODPOEwW i OUOOEUC¢ wpl UDOwUPOPOEUOwWUOEaAUOwWU
Hidr OOOOUPOwW EUPUwW YEUOCACOEEwW ! UPOw UDPODPOEUU
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LULOLwOOEUEOwWUI UUEUPOPOWEUPUOwWYI wi UBDOWEOO
|l UOEUCOEEWECI EUCAEWAEOCECWAEOWLULOOI UwYI
EOwUI YI UOE OO ERE WG U dalksxuboE@au a1 UPOT woUOO

TLYI OOPwWUPOPOEwWI OUOOEUC¢ wEE w GBhkedradhives OOE UA
Powers, 2012, s. 318317).

2313 #gO0LOw" PT EAOEUC¢

#gOLOw EPIE&AOEUcwWw tw [ EUOOcw EIADI (
Uc O¢ci OEOE ¢ U BOIRE knhtokeatts OH UBEWO W EOE 1 ¢Wxua @DNDO
EAcOECACWICOPOWEEOLOWEDI EAcwbil UPDUBIOET woO!
xOUEEEw 1 UPUDPOOI OUI EPUG w d OB O gaBair @D x OO0T O
oxyacetylene torédw | O OUUPOOPwWw POELOUPAOOW e UOE U«
1 UPUOI wOl UOEOEUCc OEEOWEDUDWOUOOEOE OEUEOQuWI
PUI wi UPabOwi ECElI OPwOIl UEOQWEOE! ¢ OwEgOL OwOE
EEUCOEc¢OcOOWEUT EUWEEUCOEcOcOWAaEWEEWUEODUL
ile gonderiimektedir. Gunimi 4 E1 wi OQwx Ox L Ol UwUDPUUI OET wol |
x OUEEEw I Ol OUUPOOPwW POELOUPaAOOwW ¢UEcUOEUCE w £
merkezkac kuvveti ile dokim kavitesine gonderilmektedir  (Ulusoy ve

a Ec¢ OQsub7ysTay.

#gOLOwDI Ol OPwi 1 UAT OO1 1 UPUPODUOI OQwi i Uu
'"EUUEUWEDUWUI OOPOwWwOOEUAUOEEOQWEUwW D! O1 Ouw i
EgQOLOLOw YI wEOOEac¢cU¢aOEue ui A EaW D0 0t

A z A AN

unUUOUOOEOEOCECc U W ¢HOBEE Wil i Ikdin@likaSyonlarla

OEUI ¢ OE 1 ¢ O H)EDalArtna Githing B U aw O E E E U fhabdlidgy {0 E w
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Eksik dokim, (i) # g OL OE | w x ¢ U §,&i® WNbrmaltienUoOyiikAveya
normalden kicguk dokim (McCabe ve Walls, 2008, s. 81).

11 YT UOEOQwi ¢U¢cOwbil UBDUPOEI wOOEUOAEWI ¢ a
Pl UPUDPOET wAEUOEOOEUWOI aEEOEwWI 1 Ol EPOPUBS W
EOOEUUEEEAcCOEEOOwWEgOLOwaLlLal abpqthinh fing) 0Og O1 Ou
meydana gelir. S6z konusu uzantt OEUw Ul UUOUEUaOOUOWEE! EU
OOOUEEEwW PUI w EgOLOuwLONOUBE OE OQEDIEEICUBOET w
Ol YEUEDPaI Ubw EgOLOw aLl adiaup @EIEE WH VD QE W u O30
gelmesiyle sonuclanabilird w! UWEUUUOEEwWDUI wUI YI UOEOE WEO
11 OPADOEOQEBEwW Ugaw OOOUUUW WwaENth&®Uwe fgal E
OEEEUE¢ OOEOOEOQWEPUWEgOLOLOWEDPUDPUDPOOI UDwE
OOO0OxOPOEUaAOOOEUWOUPUPOWEOEOOEUEE WOl aEEOQOE
neden olabilirler (McCabe ve Walls, 2008, s. 81RosentsielY | wEDAIT UOI UPOw
s.618621)

$OUPOWEgOL OO UDOwOOE HernaRgbhir fdkionded 1 E1 OP w
UPNwUEac¢UcwYl aEwWUPNWOEOec OOcACWEUUUE ORAEOW
x OUEOUDPal Ow EOEOOEUwW OOUI UUUOEOUEEC¢UwW YI w
UEOEOOEOOEU¢ O¢c wUEODPEI OmBgOo0ObBbwawai abOBI Ol
EUUUOwW PUT wEDUDUOI w b1 01 601 U CpmNuuUEBEAERE
O 6 O U MikimUigerisinde en hacimli OOOUEOEUEwal UOI 1 UPUDPOOI
s6z konusualE OOEUEE WEET E wE L ayar@uwE@ARILECUGE R aEEYUEACUO F
YT wekEgl OUPDOWEOOEUUUOOEU: OEwWOIl El @iEdG @O wi L
UalT UOwi 1 OPOET wil UPUDPOOI OP1 Ul wYl AaEWOEOC¢ x w
11 OPOE]l w EOOEUUUOOEEEOwW gO0El w OEUcOEI OEw O
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UCEEOO¢AcCwW POl w OEO¢ xw Ug PEDGEA Ow EWOWOWE
UEACOECEHW §OI O0Pw EPUwW UOOwW OAaOEOEOUEECUG W
OUYYI UPODOwW al, UdriykU EEOUE ¢GDEROWE < w uBud 1 tn) A
EgOLOOI UPOI wEOOE OE U¢ wh Sdntuflj @o&iiochimékinéeEi ED O O1 O
PADOwWDUOI OwEgOL 0w @EDUWOADAMIDAOE WOiGdJAL OE w
a OAUOOUAUOE wE E A OsvEkpruiguprbblem 6dz BT 0BD@&OEI ¢ OO0
icin cok EET Ew g Ol OOPEDPUS w \(bérk prasdnre eftedsu OB 0P ® wU
PADOEI OPwl EYEWYDwPWEDAODBGE ©@HAOU wOOOwWwU UG w
OEAOEUC¢ OEWAEUECOEC wOOOE Owb it DARDWIEIgYOILL (DAEAd (
EgJOLOWEXEUEU¢cO¢Owi 1 UT EOT PWEPUWOcUOc wUEUE
"1 Uw EVUUOGEEOW T E OO E &éndmetdl Etabékdl wdekhinglidir] O O

11 YT UCEDOEDU DY BODBBHec OwEL aL OOL AL QuiEGAI ¢ R UDE 1
ancak genel olarak E Qfiosfat vi wuUDOPOEwWDHP Ol wEEAO¢cndaUI YI UO

N N A A N o~ s

AExCOEEwBen bfd OOOAXCEECWBEW ¢ OGEWIUGEQMPAEDAd ¢ 1 w E
dokimL Ow Ol OE UyOvarlak @WOEEEACcwW YI w EaAUcOUCEEQuw a
unutuma O E O ¢ E ¢ Defektler UOAUOE W ELALOOId®DOET O
kaynaklanabilmektedir (McCabe ve Walls, 2008, s. 8B2, Rosentsiel ve

EPDAI UOI Ub@sad) Y vt OwUSd wt hull

POrozite, dokim Uzerinde yizey c¢ukuru olarak veya dokim metal

DAl UPUDPOET wilgal Ol Ow OOEUEOQw T gULOI EPOPUB w
aO0OOUOEWELI 1 OwOPUWXEUAREECOOEUCWEgOLOwWOEOD
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delinmesine neden olabilir. Bu nedenle, tim dékim OE O¢ x OEUc¢ w UDNuw

EEOEEEOQuw! 1 OPOEI wbi1 Ol 001 OPEPUBwWw#gOLOOI UEI

ve Ozellikle paladyum, icerisinde oksijen ¢ozinird w 2 OAUOEa ¢ w UEOPD

EOEI ¢ OOEIURud @WPWEDUUWECUEOCUOWEOEEOQWEEA& ¢ wl

tamamlanE ¢ A¢ OE E wE O E | LecOBRREYAZ potbBitésihe yol acarlar.

Bu porozite, dokimun tim bélimle rini etkileyebilir. Etkisi, dokimuin inert

gaz veya vakum atmosferinde T 1 Ufi | OndebiyleO@YabE OE1 ¢ O¢ Ow E1 ¢

dered ET we¢ Uce OOE Uc¢ O EG UM MXEEHDUBANIS, 12008, s. 82

10Ul OUUDPI OQwY!l WEBRIUOI UPOwIl Yht OwUS wt hull
#gOLOLOwWw UOOwW 11 OOPOwWw aEx¢Ocw UcCUEUeOE

ELALOOI Ol UPDOQWET O1T1 O 001 UDWOE wAE ADO EDR QO Iwl & (

EGOLOWELALOOI UPwWDHOI whOl POPEPUWYIT wUI YI UO

IT1 0011 01 UPwWYIl AEwWwUI YI UOEOGcOw Ul UUwdAl YUDOO

AEXxC¢OEUEQwWUI OEi Pwil EPOOI OPEPUS W31 OOPOUI OF

kompanse edilmesini engelleyebilir . Bununla birlikte, revetman secimi ve

revetman uygulama Ul OOPADPw 1 PEPw EPAI Uw I EOUgUOI U

1 UOPOI al EPOI El A b uMdCang Uvg OVeis) 2008, E £ 8283,

10Ul OUUDPI OQwY!l WEBRI)UOI UPOwIl Yht OwUBs wt hull

2.3.2 Dijital Uretim

2321" #¥" , w2DPUUI OOI UPOI w&bHBUDI wYIl wil OUU

"o#x" , w0l OOOOONPUDPOPOWED wil OPOOPADO
I DUDI PODPOwW UNA Yz OD Brice AitSchuleEORWR U Geimeqif-zERIE w
DuretOw d U Y D i WergeE MonmBnd 1 veuMarco Brandestini EE1 OEUO¢ 1 Uc¢ L
Young ve Altschuler, uNA A wa ¢ O¢c OEEwWDOOwWwOl awbOUUEOUEO
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UPUUI OPOPOwWIT 1 OP1 UDUD O Enbrgeacoued Ddiace Gentbb Ow E U

soA ae NN

" #x" , zDPOw Ul Ow Lal OPw UEOw UI UUOUEUaAOOOE
El OOOUUUI usbphd BloeoWcepuSystemau EE ¢ wWE OU ¢ O Béet x E & E U (
2PUUI OPOPwWiI 1 OP1I UPUODPI UPUBw OEEOwHEwUDUUI
I PEPwi EOUgUOI Ul WEEAOCWOOEUEOQWEDI wil OPOOH
' OwoOl ET OO0l wUPEEUDWOOEUEOQWOI YEUUwWDOOWET OC
Mormann ve Brandestini UE UE | ¢ O E E O uCEREC 8istebhibelaitid® Qi 1 w
YI wEDAT UOI UPOw! YYt Ow, EUPOI UEUOwWI Yh!l Ow3EOD
&1 A0OPI Ul OwiT LOLOLAl wiT EUUEOEU¢OOwW UI UUO
UalOUwYIl wi U0l UPOwgal OOPOOI UPwHOI wboOl PODuU
NAYZzZOPwacOOEUEEwW! PUDI waExOQ¢r w" #¥" , wl
UEAOEOC¢1 UcUB w! Uw E O Ayt Gisgtdintenn uretilinesi veidi I Ow T L
Ol YEUUQwUDPUUI 6001 UBDOuwI L OBure® Odred, CklaypRuote] wE UE
Cercon, Cicero, Lava, DCS President, Everest, Cerec ingiabsistemlerin
EUOUOEUAUW E®YNROOwW UPUUI OPw dpi OBOE DODOOOBDW |
#0aoOU! OQuwl YY WA

2.3.2.2 CAD/CAM Sistemlerinin Uretim Konseptine Gore
2¢0ci OEOEcUcOOEUC
"#r" , wUDUUI 001 UPOwW LUI UPOw OOOUI xUBO
p! 1 Ul UwYl,2088pAil UOI UD
{ Chairside/ All in Officey w' EUUEWEE!I ¢ OEEwWLUI UPO
1 In-Lab/ Laboratuvarda tretim

T 51 UPOI UPOwWE]I OPUODPWEDPUwWOI UOT a4l wi gOET UD
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Chairside LUl UPOOw x Ul xEUEUaAaOOUOw POUUEOBUE Ou
Ul UUOUEUaAOOUOwW EPUI OUw OOGEUEOwW 0OO0DPOPOUI w
U E A O E O E BukeanBeptilgili restorasyonun tek seansta {retimine imkan
YT UT Ul OOwi 1 Owil EUVUEWI 1T OwET wi 1 CapdkwEHE®W w 4 E
! 1 Ul UwYT wEPAT UOI UPaRB)Y Y WOwI 1 OPOwYIl wEDAT |

Laboratuvarda uretim ise konvansiyonel yontemle ol¢u elde edilip
laboratuvara gonderiimesini taki E1 OOWEUUEEEwWgORLE]I Ow Yl aEL
UEUEOEwW aEx¢OOEUcw 1 UEUcOEwW EEAEOOEOUEECE U
Ul UUOUEUaOOUOwW UEUEUC Ow EPOT POT UPw LUIT UBPOwW
EOQOUEU¢ OOEOQOUEECUB WUl a1l wbi1 Ol 0D walIEDOAbEEaud ut
anaOOET Ol wUaUOUwWET Al UO1 OEPUDPOOI OUT wYl wilU
OUUEO¢ OEEw EL&T OUOI Ol Uw T1T UAT OO1I 1 UPUDODUC
Ul OO6DPOOT UOT wxOUUI O1 Owyl 611 UOl OlryBederx ¢ OEUE
YI wEDAT UOI UPOuw! YYwdw!l 1 OPOwY! wEPAI UOTI UP

11 OPUOPWEDUWOI UOT 41 wEEAO¢ wWLUI UPOET whbU
UEUEOE¢OUEOwW UOOUEOwW ablOl w OEEOUEUBYEOEEU
AExcOOEQOUEEC¢ UB w%E OE U w U dedreulEdretn®iging €26 Ow E D O]
UEUEBEOPUOPDWEPUWLUI UPOwW O1 UOT abpOl wigdEI U
Ol UOI 4ET wWUOEOEOOEDOE I WOOEOWEOUwaEx¢c O¢c Owl &
laboratuvarda bitirimek tedir ! T U1 Uw Yl wEDAIT UO1 UPOuw ! YY WO
2013)

" #x" , wUPUUI 001 UPOWEDPNDPUEOwWYI UbPwxEaOl
YT w?0EXxEO0¢?» wOOOEOQOwWL &1 (OdrriuEOd X 1 w, 2608)t OOE 0D
*ExEOcwUDUUT 601 UOWEW Bubredloasydd Qretitnini Ughe E O w
EOEOQwWUOLOw" #x¥" , wxUOUI ELUOI UDOPWUUDBOBEOUE]
El 41l UUPaw Ul Ow EPUwW UPUUT O1 widUITUI wiEDO

A= N A~ N N

El ADI UPUI EDOD U OB QuEY ExaEudOY YU BluOX Eod @HEOIT cE D UG
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PUI OwOUDNDOEOWEDND U E O w ¥tandabi@epsdlatiohUaagdage U U w E
-STLAwWwDPOl WEPAT Uw" #waE&acOcOOEUECOEWYI w" , u
vermektedir (Ting-shu ve Jian, 2014)

I DUAOOW" #¥" , wUPUUI OPwOI OE(BlaseddiaD OET w U
system)UPDUUI Owil O OEOOEUcwHOl wAEOCET ¢UBw! Uw OE
sisteme ait programda U E U E U QiEa@iddijital bilgilerinin kendi sistemine
EOUEUcO¢xw UEO¢ OOEOOE Ba Gurumad iQisnh Olabi®@O E OUE E (
EEACcwUDPUUI 001 UHAERN® O QndefiariUiedial & Gechnik GiN,

Pforzheim, Almanya), Hint ELs (HinrELs) ve CYBAMAN Replikator( Cyba
Manufacturing Technologiesjistemlerip©1 O1 UwY1l w$ UUOa Quwl Y huy &

2.3.2.3 CAD/CAM Sistemlerinin Fonksiyonel Komponentleri

| 11 DPUOPwWw xEUEOI UUI O UOI w EB DEPOOOE D OWEE
UEAOI OOwil i1 Aa0BI Ul Owi LOLOLAT wOl Ul ET aUl wUOL
OOEUEQuw LAwi OO00UPaAaOOI Ow OOOx 001 OUw bl UOI C
UEUEOEU¢ Ocw aExOEOUEW WIWD OBDODODBUO EOEOQE OUE
komponent (CAD-Computer Aided Design)restorasyonun bilgisayarda Uc¢
EOQalUUOUwW OOEUEOwW x OEOOEOOEU¢ Ocw YI w UEUEUOE
komponent (CAM-Computer Aided Manufacturing) ise, sanal olarak

| EACUOEOOCEc OWWOWUUOUP OO D wddir @il ODO wIUDdWYAK OU
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e ) g
Geleneksel Yontem j | CAD-CAM Teknolojisi j
(' Hasta )
(P M ( intraoral
(_Preparasyon )————»| Hnitrziolez
= \ Dijitalizasyon
( Olg
¥ 'd N\
Al ) s - Ekstraoral
\ k2 - -
Artikulator ) Model 44‘ Dijtalizasyon
("Mum Modelaj lv
,L (" Konstriksiyon CAD ) «—

(" Révetmana Alma )

/—i\ VR T — Uretim CAM )
(_ Dokam lglemleri »( Modelde Liyumlanma) B
|'/Hastada Uyumlama
\ Kontrol

©1 @a®Geleneksd yontem ile CAD/CAM teknolojisinink EU1 ¢ OE1 UcU¢ 00
$UUUwYI wepsAl UOI UD

2324 " #x" , w3l O0OO0OOONPUDPOPOW YEOUENOEUEC

200wac OOEUEEwW" #~x"

, wUbUUI 601 UPOPOWEL
T guUl WEPUAOOWOOOUEEWEYEOUENWUUOOEUe OEWEEA
OUOOEUVUaAOOUWUEaATl UPOET wi OOwOcUEwWULUI ETl wbDU
UCUEOQWEUwWUI OOOOONDPOT UwlLald WbDiwEGEw EDEOBEOE BE
ve konvansiyonel uygulamalar sonucu muhtemel carpraz enfeksiyon ve
OOOUEOPOEUAOOWUPDUOPOPWOUUEEEOWOEOECUOEOL
OEOPUI wYl wUUEOGEEQE P BEUGRERRWAFENIRQUY T wEDAT |
©I Ol UwYl wsuubaouwl YhYK

CAD/CAM sistemlerinde konvansiyonel ©6l¢ci alma, gegici kron
I E & ¢ U @dkidrE gibi prosediirler elimine edilmekte; bu durum ise hem

I EUVEwW! | OWETl wil OPOwDi®OuBEUEVWWEBDEODEIOU
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AUCEEwW EOVUw aExcw YI w Ul UUOUEBDRBWODEOE ¢ Aw QE
Ul 00bUal 001 WiEWMB EWE@®aIasini2004)

" #r" , wUBUUI 001 UPOPOWDLYOI WOEAEDOOCET wod
OOOEI OAEUaOOw Yl wOEaOEI UcUOEwWT PEDPw b1 Ol 00
titanyumUOwgal OOPOOI WEgOL QwE ! E ¢re b BedE@®@D w x UOE
AEUI wOOOUI UUUG

" #y" , wUPUUI OOl UPOw al ObPw OEUI UAEOOI L
edilen yuksek direncli seramiklerin, konvansiyonel laboratuvar teknolojileri
POl wbi Ol Ol EDPOPUOPAPWOOEUOAEWaOUEUUS w! VDwE
UBUUI 00T UPwDHOl whHi O 001 UPwOOOUUUOUWIT LOET ¢
AcOEUEOOwW T LOLOLAawW Ul OOOOONPUDW POT w " #x"
POl Ol EPOOI w Yl w EI OUEOwWw EOEOOEUEEwW Ual UOEOE
@/ UENExEUPwYI.WEDAI UOI UPOuw!l Y KA

"EUUEOEUWIT 1 O1 OODPOOI wxUOUI UPOwUI EEYDPOI
ITTADEDPwW xUOUI a0l UPOw Ul 6paol 001 UPbw EI EOEUC
a OUOUOOE U uwa HirleE LEakEsRi€i@timGaphn CAD/CAM sistemleri
UEal UPOEI Owl i APEPwxUOUI a0l UwUEUDT T wi gOLO
x UOUI 401 UET waEOEOwWHAT UPUDOEIT wOUOOEO¢c OEWE
OOOEaEOwY]l WUET EUU¢cA&wI EPEDw Ed Bubsisttrdau | ODOD
UEal UPOEI wOOEUCcWEEOUI UPal OwbOYEaaObObwubUucC
hekimi igcin tam paralel preparasyonlar ile tam ark restorasyon yapmak her
zaman mimkin oimamaOUEEc¢ Ud w! DOT PUEAEUwWHPUI wWEEI EU¢
icin E 1 U Ehagagiamalar, 6lciimler ve hassas U E U BaU ga@abilmektedir.

' ga Ol OPOOI WA OOWEET EWEOAUUwWYT wUaluoOUwUI UL
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T gULOULOLOWUEUEOOEUC wYIi w Herded) rézdldne w1 OUE
LOPUI UPOIl w YIi aEw OEEOUEUUYEUEw 1T gOEI UPOO
preparasyonun ve olcinin A OUUOOEOEEDPOOI UPw Yi w 1 AT |
preparasyonda immediyE0w EAaEUOEOEOEUc Ow aEx¢c OOEU¢ w
UEOCc OE®@UBERNBXxEUPWYI.WEDAIT UOI UPOuw! Y KA

9PUOOOAUOUOW DPOXxOEOUwW EEUUOI OUPw OOEUE
U0OOOUUUOwWDAT UBUDOI wE OAil eamektedirOBu duwEnO U OP U a C
PUI wuwbOxOEOUwATl YUl uEOOUUUOGEEOQwWOxEOwWOI UEOuU
onlemektedirop/ UENEXxEUDPwYI.WEDPAT UOI UPOuw! Y KA

" #x" , wUDPUUI OOl UPOWEEI UEWOEODPal DwbOO
ve/veya kontendikasyona sahiptirler. Ozellikle derin subgingival marjinlere
UET bxwEDI Ol UPOOWEDNPUEOWOOEUEOQWUEMWEOOEUC
EEAOEOQOEEw Il 1 O OI OUI Ow UEEDPUwW xUOUI dwaExc¢O¢
Ul DUEOUDPaOOUw aEx¢c OOEUcw 11 UI Ol EPOOI OUI EDI
EOOOOEU¢Owl UUI UPOwWEIT OOI OUPOI UPWUEOWOEU! ¢
TLOLOLéEIwiEUOOéw@@@dﬁEEEMmﬂ®®m®®®®BOiwE

" #r" , w OOOUUUOEEODPwW EPUwW EPAI Uw aOUOE

\\\\\\

EPUOEAWEAEWOEEEUWE]I ADI 1 EPOOI OUIl wYl WEUWEU

hem de hasta igin tedavi sdresinin gecikmesine neden olabilmektedir. TUm

2z e o~z N ~ N sooA N o~

N e s oz N o~ PSRN S

OUOOEO¢ OEEEOWEOOOwWOEUI UAaEOPOwWUI OT PwbOIl wl
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EUAEEDOOI OUIl w Yl w EVUw EVUUOOEUW PAabOw 11 OB
gerekebilmektedirqp/ UENExEUDPwWYI.WEDAIT UOI UPOuw! Y KK

2325" #x" , w2PU0I OOIQEPME |1 ulrEIOO EGES ¢ OOE

CAD/CAM sist emlerinin materyal yelpazesi icerisinde metall er, rezin
materyalleri, mumlar ve seramikleUw a1 Uw EOCPEOBEEW Yuw EPAT U
2014) CAD/CAM sistemlerinde seramiklerden sonra en c¢ok metaller
OUOOEOcOwEOEOCcwWEUOOEOUEECUGwW, 1 UEOQwWEI UUI
AEx¢OcOw LUI UPOPOEI Ow PUOI Ol Uw EgOLOOL w x
LUl UDOPOE]I OwEI OUEOwWw DOxOEOUOE W& O E QB WD
LUI UPOPOET wOIl UEOOTI UwYl wOl UEOQWEOEI ¢ OOEUC¢ w

&LOLOLAETI wUDUEOaUOOwWUD UEDAEBDOEWEQ E 100
i Ul al wupUUI 001 UPOET wi OwnbOOwUIlI UEPT wi EPOI
UPBUUI OOI UPOEIT w OUOOEO¢ OF Evbrest Bid BEankEve E OE U ¢ (
Hint-$+ Uz uPOWEUOUOEUAU wE peviud® gp©1 DEOwWEDOOS VB!
2010)

3PUEQaUOwWwiT I OwEPaAaOUaAaUOOUOUAUwWIT T OQwET wi
nedeniyle oral kavitede tercih edilmektedir. Fakat titanyumun o6zellikle
dokiOw E1 EOEUcOEEwW OOUI UVUEUAUwW aOUOUOOEUW ¢
OcU¢UOEOEOQOUEAECO wW" #x¥" , wUlI OOOOONDPUDPW DU
OOOUUUOEEOPW aOUOUOOEUC O0¢ w 08 BDPE B®uQEENIE ¢ U
T1TA0PI Ul Outiplem& DPEBIGRAIOWL UI UPODIOOODHEDE OOO BE «
Ol aEECEwl 1 60P1 UD UG wudirdtumBthl (asesin@iny (Beleidifu E D U D w
lazer sinterleme) OOEUEOQw EEOEOQOEcU¢ OEOw O1 UOEEUUG w
EOOEU¢ OEEEOQWOOEOQWEU WOl UOEwWDO! wi LOa&aOLAaET w
olarak a1 UOIT 1 UPUOI Ow HPnpOw UpEBEHOO Etux BEOIUDE
i EUOOcw EGaUUwW YIi w 11 OPOOI 0BI w UABEIE (ARG (
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(Figliuzzi Y1 wE D A2012)00AD/OAM sistemlerinde tercih edilebilecek C o-
Cr Ol UEOQw EOE ! ¢ OfxE Ue fopaismterizel @niakl lizere iki tipi
meY EUOU0UUB w20OUEEEOwW UDPOUITI UOT O1 ET QsoftOOE Ow E
miling) D1 O1 OPOI w UEE D upUDOW § O ruOHIEAIcOuOddend Ow | Y |
UPOUI UOI OOBP1I w EOOOOGE U(ard Wiillwg) UD UQTWOD 01 &l OF K

A e A e 2 oA N N A N

UUUUOOEOUEE¢UB w

2.3.2.6 Olgunin Dijitalizasyonu ( Digital Impressions )

#DNDUEOQwx OALw2DUUI 601 UDPOI w&i 01 Ow! EO¢ 1 |

/ UOUI UPOQw#D1 w3l EEYPUPwW31 UPOOI UPw2gaoL
EQaUUUWOOEOwWAaExcOEUcOwgal OWEDUWOEEET waeE!
DI Ol OPw Yl AEWEDI wYl woOOO Uw EOOUOE bit Ow O1 1
OEEE]l WAaEUEcOcwWPOl wi OETl wi EPOOT wbi Ol O0bw OO
EDAIT UOI UPOQuw!l YYt OwUS whit | A6

#D1 wil OPOOPADPOEI WEEI EUcCO¢cwWwEDPUwWUI EEYDu
EDOI Pal wYi wi il 0b1 wEPDUWEDPET OO4AEwWDPT UPAaEAWEU
bu sirl EPOwil 1 Ul OOPWEPUwWXEUAEUCEcCUSw#1I OUEOQuwW
a¢CO0OEUEEWUUEOEEUUWOOEUEOWOEEUOQwWI EPOOD Ut
i UEOULUOwW EGAUOOEW Yi wiPaboOUl Ow ETl xOOEOE w
Eil 4aEYEOMEINEGEEeqy Ux i )eoiuyi wedDAl UOI

x ORLOLOw EEI EUCU¢Ow OUOOGEDOEe OEOwW OEUT Ual
UBbxO1l UDPOT wYl wgoOnLwdi QOOBIOOD® &1l W i EA &OE O
x OUEOUDPATl Ow 00U 1'UILEEW 06UeUE BEEDW OUOOEOC (
OEUI UAEOI w EEAOcwWw OOEUEOwW gOALOI Uw YI w OEU
i EUOOC O¢c OOCEUWOOEEDOOI OUI EPUBw, EVUUT DwEgOL
EUEI U¢CUOEw xUONI UPOPOw gadil Ubw 660U OUUB w ,
OUE GQOUOE wOE U ¢ wi OET wOEU¢:1 U¢UOEwWI UOPOODAT
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OEUI UAEOOI UPw DOl w Ual UOOUAUwW 1 PEDPw Al 1 BUC
EUEI UCUOEOEUEEwWUI UxPUwl EDOODI UPUB W3 LOWEL
ustesinden gelebilmek igin, 3 boyutlu dijital 6l¢l, konvansiyonel Olgllere
alternatif olarak UUOUOOUI UUUwem" UxT U0UwYI wePAIT UOI UD

#PDNDUEOwWOOEITI 001 UwEDUI O0wOI UOEwYI wbOED
LUl UPOI EPDOOI OUI EPUBwW dOEDUI O0Uw Ol UBEOwW E
Il EPDOODI w EOACcwW OOEI 001 UPOw OE&4l Uw UEUEOEW a
1 EPDOI EPODPOPUOI OOWEOC¢OEQwWgOALOLOwYI aEWEOD
T gULOULULOLOWEOCcOOEUCwWHOI wEI wEDRIBKIE Ow OOE
AExCOEUEOOWEDNDPDUEOWOOET 001 Uwl OET wil EPOOI O
I OET wi UOI wE EOEMEAUGEGEWEEI WiwdBlxul U0 Uw Y1 w
/| UENE x EUBru20iduEDAIT UOI

#1 OUEOw Ul UUOUEUaOOUOw UaulbUOw ULOw Lul
EOAUUEEOwWDPODI OPOPEDPUSwW* EOPUI aPwdDUI wxUI xE
gOALwUl OOPAPwWm+UUT EUEUWY I wé&santadydn gibb Owl Y Y
bircok faktér etkileyebilmektedir (Wang Y1 w EDAT UOT UPOw RUNNI Ou
EDPAI UOI UBDaAMYekrolgisinde geometrik verinin transfer zinciri,
xUl xEUEUaOOwalLal apOPOwWEDPNDPUEOOI 1 UPUDPOOI U
AEXCEEOPwWEPDUwW OENI OPOw alLal aw 00Ox0O1T UEI PUbBC
sapmalar hesaplanabilmekte ve 3 boyutlu olarak sunulabilmektedir (Bloem
YI wEDAI UOT UPOwhNNOw! UOUOawYl wEDPAT UOI UD
+0UT EUEUwW YIi w EPAT UOCOUGOWL I §GI KGWDDB D | EHd
EgOLI ULULOOI UPwhbabOwil 1 PUOPwWOI UOEOGEUWOI Y
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(lazerve @ ¢ Ow E E & O ¢ unoricahiaét scabring EdJmekanik tarayc E¢ OE U w

(touchprobe /contactscanning e©1 OD QuxlUWANOrWKO EUEOEOQwé 1 ¢ A¢ Ou
AEOUcUcOOEUVUC WYl waEOUcaAaEOWET Ul 001 UDOWEDND!
b1 Ol O brEadgution PTechnologyw OOEUEOwW DUDOOI OEPUDOI ¢
OEAaOEACcwWwOEAl UwYl weéer ¢cOAwYIl wUI Ul xUgUwLOD
OOOUOOEOE¢UC OOEOUEE¢CUBwW! Uw x0abUadbOw Ul UI
EQalUOUwYI UPOI Uwi EODPOI wE g Genelblarekiopi®1 UD 0D u
O1 UOE Ow UhodéohtadEal w UDUUI OwOOEUAUOBEEOwWaUlOU
OEUI UAEOOI UPOWUEUEOEU¢ OEWEEwWDabOwYI UdbI OU
OxUPOwgal OOPOOI UPWUEUEOGEOQwYI UPOPOWEOAUU
OxUPOw BHWHAGUEVOEOW EPUW T EUTl BIUWEOEODIT EEBIUE

I 001 UPOw T gULOULwWw OEOPUIUPOPOwW 1 UODPOI OOI

[T

©l RO w Ofc¢c w, OEI O0POuw

~ s

EPDUI O0w, 1 UOEOE

Mekanik tarama sisteminde ise, ana model ¢izgisel alanlarla mekanik
OOEUEQwWOOUOOEOUEWYIl wiAwEOaAaUUOUwaExecO¢cOuw
Biocare (Goteborgg POwWL Ul OUPAPw?/ UOEI UEW3EUEaAcE¢C?> w
Ol OEOPOwWUEUEACcECOEUEwWYI UPOI EPOI El OwlIl OQwg
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AEx¢O¢cOwi Ul &4l wuPUUI OPOPOwWI OwOLALOwWOI UPED
UEal UDOEI wgONLOwaE&UwRAE WEDOQIOOHDIUERO WA BDDI
UEUEOEwUI OOPAPDwWxET EOCwWxEUAREOEUEEOQWOOUI EO

El AaEYEOUENWOOEUEOQOWELI LOLOI EPOOI OWieE DU wp/
Ersoy, 2010).

Gunumuzde Mevcut Dijital Olgl Sistemleri

Gunumuzde birgok dijital 6lct sistemi mevcuttur. Temel olarak bu
UPUUI OOl Uw EETEw gOETl w El w El OPUUPOEPADPuwW 1 F
UPUUI 001 UP?2 wYIl w?1 OUUUEOUEBEDwWEBEUEODP®mODBEL O
&LOLOLAE]l wxPAaEUEEEwW Ol YEUUwW EEI O¢cEEw B
E U E U &4DE Earec AC, Lava C.0O.S, iTERO, TRIOS, IOS Fastscan, MIA3D,
DPI-3D, 3D Progress, Direct Scan, Planmeca PlanScan®, CS 3500, ZFX Intrascan
3D, CEREC Omnicam, Bluescdnl PEPW EDNDUEOQwW gOAL wUBDUUI O
(Ting-shu ve Jian 2014).
Piyasada mevcut olan ekstraoral tarama sistemleri kategorisinde ise
Cerec inLab, inEos X5, DentSCAN, S600 ARTI, Ceramill Map400, Planmeca
Planscan®Lab, NobelProcera, Scan200/D710, ARZATI3Dentes, D900OL, S 50
s $ OU U a20@ @GRIGIN Intelligence, DS 6000, 7Series, Scan 100, Cercon®eye,
ZFX Scan Ill, i3Dscan, DD Argus M1, Scanner 880 PEDw UEUEac¢ E¢ OF
E O O E O (riag=shWwe Jian, 2014)

#DNDUEOQwx OA L O1 ub Guuie YYEEOMUERNNOEENEE wd w
NWYz OPwac OOEUcCOwOUUEOEUec OEEWEDI wil OB

UEUEOEwWUDPUUI 001 UBDOPOwWOEcUCOOEOQWEOAUOOEWT

N AN s oA
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gibi ek avantafOEUc¢ w YEUEcUBw AUCEEwWEDNDPUEOwWOOEI
edilebilmekte; bu modellerden kesitsel T g UL OUL Ol Uw EO¢ OEEDOOI
gorintiler biydtilebilmektedir (" Ux 1T UUUwY 1 wE;EXdzbasiéylu e Owl Y hu
EDAI UOD.UPOuwI Y huK

* OOYEOUDPa OOl Ow g Omé adip, dicREmetbdactanam® D O D
AEXEOQOwWwDOUUEOUEOWUEUEACECOEUOWEUOGEDUC w Ul

EQaUUOUwgOPadl 001 UPOI wOOEOEOQWUEAOEOEUCE Ow
OO0OOEU¢ WEDPAI UWEYEOUENOEU¢ wEDR®EA.c OEEEc Uwgp" U:
Tedavi ve dretim siklusundaki hata akimuilasyonunu elimine
1 UOI OUI EPUG W' 1 OPOI wOOOYEOUDPAOOI OwgonL wE!
Ul El EPal Uw YI Ul EPOI OOwl EYEwWw OEEEUEc¢OOEUCc¢O
1 UOI UPOwal Ul UUDP& wg On Lgini Gakttierio aifad @lgiidd a T UOE O ¢
1 OPODPOI wi EPOODI WOOOEUCc wg Ol OOPWEYEOUENOEL
UUOEOOUPWEEOOEUECOEEWOOOLAEOwWDODI OPOI UDC
| OWEOEAOEwWlI EVVUEAEWUDOPOOOWOEUI UAEGPDWYI aE
EPNPUEOQwWOOEUEOQWEOcOOCcI UEOQWOEOUDPOOI Uw YT w
al uol 1 UPUDPOOI O1 OUI EPUGwW! DWEUUUOwWHUIT wUaTl
OEac¢ UwE O¢ OO EihéktedirfRoldd ZDDOUE L 1 L
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#DNDUEOwx OALw2DUUI OO01I UDOEI OPw! 1 64l UOPOOT Uw51 wHEUOOCE 0¢ OOEU

Tablo266 w8 Eal ¢ Ow* UOOEOE OEOwd OU U E EWE ¢ uED (URyR®@admia2 DU01 001 uUbObPOw

B3EUEa ©PbUO 3EUEacE | EO¢1 OFE w/ (1 ¢ O Goruntileme  Kaplama Klinikte | ¢ O¢

yEOAUU *EalOE Tipi &1 Ul OC Frezeleme %OUO

CEREC Sirona d OUUE( Active Gorunir Coklu Evet / Evet Ozel
AC Dental triangulatonve O E Y B w goruntileme Optisprey
System optical microscopy
iTero Cadent d OUUE C Parallel confocall * ¢ UO¢  Coklu Yok "Eac! Ozel
INC. Telecentric lazer gorantileme veya
microscopy selektif
STL

D4D d OU UE ¢ Optical coherence  Lazer Coklu Bazen Evet Ozel
Tech. tomographye goéruntileme
LLC confocal
microscopy
Lava 3M d OUUE(C Active wavefront 3 DUUI Video Evet "Eac! Ozel
C.0.Ss. ESPE sampling (3D in  gorunar
motion) OEYDuw
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SEUEaA ©OPUOI3EUEac¢cE | EOec1 OEw/ (1 ¢ C Gorintilem  Kaplama Klinikte | ¢ O¢

*yEOAUU *EaOE eTipi &1 Ul OC Frezeleme %OUOI

(114

|10S IOS Tech. d OUUE « Active triangulation ~ Lazer 3 gorinti Evet ''Eac¢ STL
Fastscan INC. ve Schleimpflug
principle
b=kl Dimension d OUUE «  Accordion fringe 350500 Coklu Yok '"Eac STL
al interferometry (AFI) nm gorantule
Photonics dalga me
Int. boyu
3D MHT Spa d O U UE « Confocal microscop Optik 3 goriinti Yok / "Eac¢ STL
Progress MHT ve moire Opak
Optic gerekebilir
Research

Direct Hint-Els d OUUE (« Stereoscopic vision Optik Coklu Yok "Eac STL
Scan GmbH ve linear projection goruntule
me
TRIOS 3Shape d OUUE ( Confocal microscop: Optik Coklu Yok "Eac Ozel
A/IS gorintile veya
me STL

(@}

(@]
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2.3.2.7 Dijital Uretim Sistemleri (Digital Manufacturing Systems)

EUcOO0¢1 U¢cUBw' EUUEOEUEOw Ul UUOUEUaOOOEUC O
gal OOPOOI Ubw POl wbHOTl pPOBHWET O Qi UIENA 1 QB OB OB
110D Ol Ol UDQBeWIVEA DE @ EPAIOWOEUD w VY, I2e0EDAT UOI
20UUEuwYI ,aee Al UOI UD

Bilgisayar destekli tiretim O1 OEOPAa OEU¢ WEE¢ wEOUec OEE wl |
bilgisayar destekli bir sistem tzerinden uretilebilmektedir. Bu amacla, dental
Ul UOUOUEUa 00 0ERG B OEIEWBDBDWIEIOW Ul OOPOw T 1 Of
eOELUUUDWI 1 Ul OUO wilUp &« uEWEQWEDY DEBOUOUDxDOU
AEOOE!I ¢ Ow OU O OFLitne BibaktiB & driveni, ekleme (aditif )
yontemi, kombine (hibrit) yéntem ©1 OI Ensoy 12000) S6z konusu
agoul OO0l Uw PiAl UPUDPOET Ow EEPUPI wiLUI UPOOwW BL
| EEPOOPOWEDUI aUl Owil 601 UUDPOI UPOwWLUI UPOOI
OOEOEwWAc¢00¢1 UcUBw! UOEwWI OWOOEUEOQOWEEDUDPI wU
mODPOEOPA&T wi UODI UPUB w! Uwobl ET 001 wOENIT 01 UbC
DI EEIl wilEI OQwEEPUDI w Ul OOPOOwWw T LOLOLawW ED1 L
OaOEOEOUEEC¢US

Subtraktif Uretim

s £ AN N s~ A

agoU0l OE1l wOOUI UUUUOOEOQwWHUUI O1 OwUl UOOUEUAC
I OET wi UO0I wi UEU¢ OEWEEAEOOEOUEE¢ UG wWw OEEOQWE

OO0O0EUCc wUgawo®dWwlwEkdOauEPUMUT UUOUEUaOOwbOU
EOOAUOwWOUUEOEOEWUNYZO¢cOWEPUWOEUOEwWOUOOEC
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[TUwUITTUPOETIl wabPaEOw OOOEOUEEcUB W auUc¢cEE
EgOLI LOLWET wUEA OR-OEDE OE dED BtyD @uwi®d Ol Uw Y
2010; Van Noort, 2012) &1 A OBwWUIL OLOL &l w!l YZEl Owi E4OEuU
110D UPUDPOODI wYI wE badlhadhigingly © lwWRWWOIVW E WD IO
(soft machiningplarak temelde 2 kategoriyeEa U¢ OO¢ 1 U¢c UB

11 UUOUEUaOOUOw UPOUI UOI OOPI w OOOOEOOOU

e o> A N A N

N e 2 2 N oA~

Tgal 01 OUPawbOl OUGEUWOUOOEDOEc OOEOQUEE¢UBwW! U
Aa0UwaExcOOEOUEEc¢UBwWw OEEOwWUI OUEUWUDPOUI UOI
a00o0UUBwWBUOUI EOQwbHI 01 01 w b ah hidkténlrtgze HeE Ow UD O
Ul UUOUEUaOOw il OETl wil EPOOI UPbw b1 Mdsitid@ine OOE UE (
DOT OUOGEUWT gal 01 O0OPwOOUxOwi ¢ca0¢cwEDUwWI Ul 4l
&gal Ol OOPwWAaEx¢cOcOwil OPOPOI wi EPOI EPOOI Ubuw
UEEPwWUUUUOOEOE s ET U U () odapdiy e 2000) Son
acOOEUEEwW 11 0PI UPUDOODI walUOUI EOw OI-UEOw E
UPOUI UP&al w i OUOEEODwW aPUOOOAEDOEcOwW P1 Ol Ow E
benzerdir * DOwY Il WEDAL UOI UPOuw! Yht A
"TUwhbOPwUPUUI OwWET wUUEUUEOUDPI wagoUl Owc
Il OwELaAaLOwEIT & E YOREGENEUOEDT WGEW wi EVEEOEOE U
OcU¢OOEUwW I Ul a1l wbi Ol OPOEI Ow UOOUEwW OUOOEO¢
OEUI UAEOPOWT 1 UPWEgOLI LOLWET wOLOOLOWOOOEC
POl wLUI UPOI OwUI UUOUEUaAOOOEUWEOAUUW!I 1 OPOUL
EYEOUENOEUWUUOEUOI OOwUDOUI UOT OOP1 wUiI UEODD
El w AaEOEOw OEaEcw AaEUEUEOwW EPUw ULUI Aw OO/
El aEYEOUENOEUC¢OEEOE¢UBwW aAaUCEEwWEUwagoOUl OF
OEOOEOP BBWW I w HWAITYNIAub* OEEEAE®NG)UEK YI wED
OOEUEOOwW O0¢cU¢c¢ Ol EOw OEUI UAEOPOwW D1 01 001 Ubuw
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OPOUOUOOEDPOWAREUOGEOOEUCE Ow OOUI OEwUDPUODW YE
UcUEU¢OEEwW Ol aEEOEwW 11 001 01 OUI EPUBw I LOOL
D1 Ol ObsdE wGa Ex ¢ OOEQOUEE¢ UGS w d OENG GO EXuO OB Q0 K
i Ul a1 01 601 UPOwW T 1 OWEET EwO¢UEwWDBI Ol 601 wULUI
OUOOEOc¢ OwUPOOUUUOEWUET Pt D OQIE WEDAW UBA OB (
* OEEEAEOAOU w0ictimED0BO0OWEHOUI EQwD O 01 wagod
Ul UUOUEUaAOOOEUCOQwaExcUcOcOwYl wi 1l OOPODPOwW |
EET EwU¢cO0¢cOUcOCcCWEDUWEUUUOEUUBW! UOUOWOI ET
UPOUI UOT Ol wi UOEU¢ OEEwWOI a E mBhd welMoreang, il OwOOE
2Y YA OQw$ E1 U U,u2000; WEN Ad HarddndeH 2012)x UOT APOwaUuUOU E
Ol UEOQw I Ul 41 O1 61l wi1UAT OO1I 1 UPUPOEDOUI Ow UOb
OUUEO¢ OEEwYIl walLouUl OwEIT Ul ET El wUDPOUI UOI O w
2g4wo000UUU0wUal UOEGE wi vhvwE L &t ®Olwdd QIEDB O OO
20ut Ow* OEEEAEOAOUWYIT wEDAT UOI UPOuw! Yht X

2UEVUUEOUDPI wagoUl 001 Uwil EOI OwoobpOPOUIl wa
da; 6bnemli avantajlara ve ustiin 6zelliklere sahip olan aditif tGretim teknikleri
[ ¢aOEwl i Ob1 O1 a1l wEI YEOQwi 001 001 EPUBwW! DwEU
zamanda freze tekniklerinin yerinialac EA¢ O¢ OQwi OwELaL Owil guUI Ul

Aditif Uretim

EPDUPI wiLUI UPOwUDUUI 601 UPOwWEBBIDBUEAGE UL
@" #Aw 11 UAT OOl 1 UPUPOODI w EPUwWw OENI OPOw UE
LUI UPOOI UPDOPwW UEAOEAEOQOwW UDPUUI O @Azaliwve OEUE O
Nikzad, 2009; Madhav ve Daule, 2013; Ruiz ve dAT UOT UPOw | Y huk Ow 3 ¢
EPAI UOI UPOuw! Y huk.O\dith Gredimy - Ar@ricdh Gaciety farl TAsting

PNEEEN NN

and Materials ASTMUEUE | ¢ OEEOwDPUT wi Uwi | OPOEIT wbi EEI
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s oA NN N~ A w2 N oA

R UEUUEOUDPI wiLUI UPOwWwOI UOEOEU¢OEwWwacUwOOEEE
YI UDOI UDOEI OwOENIT Ol UwLUI UOI OWEOEE¢aOEOQwWO
UEEEOEwI OOI1 Ol Ul OKWEDUOI 1 UBUDOOI UPwb1 O1 Ob
&LOLOLAWEDI wi 1 OPOOPADPOEI waEal ¢ OwOUOOE
sistemi, U¢ boyutlu Uretim (3D Printing), aditif fabrikasyon (additive
fabricationDw I ¢ 4 O¢ w x (apid ProtarypidgPul WE E E OE Qayered UT UD O
manufacturing)Y | a EwOE U ¢ wUI U E (sdidfresformidbaaiemlatak) | UD O w
da ifade edilebilmektedir (Azari ve Nikzad, 2009; Madhav ve Daule, 2013;
Sunve9 1T EOT Owl Y hl Ow3 O205RRBuNobri?BIRRA W'UOd OdwL Ul U
EOOEOCOBE®DPEBWx UOUOUa x bighindew kokek &ldn iaditE O O UD O1
agOUiOOwDOOwOiémewyZOiUEiwaOUOUDinUDO

~

0o
UPOOEWLWE®LUWMOET Owi EUOOEC wOOUEWEEOQwWT 1 01 O

woOC
I UwE | E(@dn Qdotd, 2012)
¢ CADmoEIl OPOwWOOU) DUUUOOEUE
" #wOOEI OwYI UPOI UPOPOwW23+wWEOUAEUe OE W
M STL modelin matematiksel olarak tabakalar halinde dilimlenmesi
Y 3EEEOEWUEEEOQOEWLUI UPOPOwWI T UAT OOI 1 UPUD
9 2U1 UPOPOWUEOEOOEOOEUE O¢c wWUEODPE] ODwaEx¢e
OEOEQuwbhPil UPUPOE| wEEPUPI wLUI UPOPOOWEDI
OOEUAUwWIi POUPwWOUUEAEWEUEOOE wYl wEI OUEOuW I
2¢0¢ci OEOEEEWEI OPUUDPOODI WOOEODWEEDPUDPI wL UI U
OUOOEOE¢ OEw UET BDxw Ul OOPOOI UET OwEDI wil ObO«
OOE OOE Uc¢ w ()Sieteqithdyiaghy) ofillaminated Object Manufacturing,
(i Selective Laser Sintering, (iv)Selective Laser Melting, (v)Fused $Siepo

Modelling, (vi)Selective Electron Beam Meltinge (vii)Multi -jet Solidification
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(Azarive NFIOAEEOw! YYNOuw! E 2019;680ns0y vaul Fusof, I2018)1 U D
Madhav ve DauO1l Owl Yht OwOUEOQUI wYl wEDPAI (ROI5UPOwWI Y
Van Noort, 2012).

Stereolitografi (Stereolithograpgy Apparatus ¢ SLA)

t WEOAUUOQUWOOET 001 UPbDOQwi OUOUI OUPUDI wx0OC
Ul OOPAPOWEEDUDI whIEQD B @A OWubas itk BREDGE Flc Wwi O w
2009) 31 OOPOwW hNWY z OP w dac KubEw EFEIE O DEADEEOWE D Ul w
UEUEI ¢ OEEOwURDE MOEVIOW E B AdiHhétk tladaR Giterjetuk A
| OPxOEBE w DA IWHOVOUT BB Eerénwhavizy GiModelinD
L Ul Ub OE b A,DB(ii) Wttakyolé QU)lazer (Azari ve Nikzad, 2009;
GuOUOGa wYl wa OUUGa Owl y2e06,0arNDditpPy12)d BB AUIOOE U ED |
LUI UPOI El Ow OOEWDHW X B EORD OWUDOET wiludl OO0I
#ET EWUOOUEwWDHUIl w" #wYi UPwWEOUAEUCcwWLUI UPOwH
PlUPawYIl WEBAI UOI UPOuwI! Y huk A

%OUOx OODPOI UwUIl apOOw45wect ¢cO¢cOEWUEEDWUU
tabaOEwUIl U0OT 1+ O1 OUI EPUS wd OOWUEEEOEOc OQwUI UUC
x OEUI OUOOw T EYUaw PAl UPUDPOET wEaAawEDPUwW OI UE
i OUOxOO0POI Uw Ul aPbOw gOEl ObPw UEEEOEOc OQw Lal U
D1 Ol OO0l UwlLAwEOGaUUOU wpoOE dEMddnEMIdnaha Kadap Ow DO 1 |
EIl YEOwI1 UOI OUI EPUBwW, EUI UAEODOwW Ol OEDPOEIT Ow
EPUEPUDOI waExci1 OEUcOEWAEUECOEc WOOOEOUEECSC
EYUawbil UDUDPOEI Owal Obwl Ul UBxOGaw ! wlOuERD ¢ BuOEE

S U U O/palindtizasyon siirecini tamamlayana dek (geriye kalan
Ul Yz OB Ouin Sceld&na KV kabini icerisinde bekletimektedir (Azari ve
-DOAEEOwW! YYNOw! EUUOOOwWYI wEPAI UOI UPOQuw! Yh
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EPATI UOI UPOuw! YYt OQw, EETEYwY] w#EUOI Owl Yht O
EPAT UOI UPOwl Yk OwS5 EOw- OO6UUOwI Yhl A

8LOUI OWEOAUUOUOOwWPhabwalal awEaBOPOW! I
aLoUl OwlOl OEOPOWEDUI OAOWEI UEAOGEUc¢OwbPhabwa
UET DxwOOEQw2+ OwbOxOEOUOEU¢ OWEOAUUwWal UOI
EPAT UFinkebw O EUEDbYWNI EDAREUOE URWI4yBlhsw ED AT L
YIi wEPAI UOI UPOw! Yk OQuw+DPUwYi wkdAICEHdH UPOw !
Ul TETUOI Uw 2+ effal ir@iBBiRdRtadi® Gl dunum ise tim
EQOEUOOPOWAEXxCcOEUCOwWDAaOl Ol EPOOI UDPOI wOOEOE
| OPxOEOwW i1 OwEl wOEUI UaEOuw E i qRhatr@GgaE @w x ET E (
EDAIT U2014)¥H wU¢c OcUO¢cwOEUI UaEOQwal OxEa&al UPOI w
D1 Ol OPOwWUEOEOOEOOEUCEcO¢c wUEOPEI OwEDPUwWULUI
al uol 1 UPUPOOI UPw 1 PEPw 1 Ow EIr EQOEw T1 UI OUDL
gormektedir (Azari ve Nikzad, 2009; BartoO O w Y 1 w E 222 MaOHawve
#EUOI OQuwl Y ht Ow3 QUL Fanwyort,2dBH AT UOT UD

‘ Yeniden
Lazer——— Kaplama
Lazerle Ayna Cubuj
Sertlle n
Rezin
A (AT ——
seve [

©1 @pDstiereolitografi Uretim Metodu (3 OUEE D wY,RaiE DAT UOI UE
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Lamine Obje Ur 1 U B O w3 | LandratddB0bjget Manufacturing ¢
LOM)

(UCAEwEBEABBDOwW DOl wOExOEOOCI waExUEOw I (
EPDPUEDUDPOIl waEx¢i UcAcwYl wOEATl UwOl UPEPwWAaEUE
POOwWOl AwhiNWH wacOcOEEwW' | OMEIX0OOE WK I ,cuBHAD w
2014; Zandparsa, 2014 w %EUOOc waEx¢c EEOPwWOEUI UAEOOI U
AEOCI OEOEUwW ULUEL WDO@AIUWa 8bp0d@mdog auwwdl UEOO
x OEUUDPOOI UOw O00Ox0abUOI Uw YI w Ul OUI UPOw C
! TEVUOET EUwYT wEDAIT UOI, 20060ONEIT YEHORO@UE tuty U wuE DA E 1
2014)

2DUUI OEUPADPOE] wil OWEEPUDP| wi il OwEl wUUEU
(Wong ve Hernandez, 2012) TabakaE Uw EEU¢ OAw Yl weUcwUal UG

Ul UOEOWEE]l aDYWAEUE¢cOcaAaOEWEPUEDPUDOI WEEAOE
23+WEOUVUAEUCWOUOOEOC¢ OE UE 050 artikarboddibkstd OU 1 w OE
OE&l Uwceci1 ¢OcwbUUI OPO1 OQwi OUOwY I U Bt B 1uaCFEYEUE
DUl wUC¢EEOQwWw UPOPOEDPUW AEUEcCOCcAaOEwW EOUDYIT w O
UEEEOEO¢ OWEDPUEDUDOI waExci1 OEUc OEWOOEDBEOQWU
LUI UPOI Ow xEUREOE®au DEDWEDROOEBOOW Yi aEw I x
OLTLUOI 601 UPwiT 1 Ul OOI OUI EPUGwW?2UI UPOwE! EOI
ET UUI OQw i gUi YDuw gUELAL@Ei Owl OwEBPUwWET UUIT «
EDAcki20uy Ow' 1 aOPEOwWYI w2 06U az06] Maapméddve DU w Y i u
EDAI 2@#4; Wbng ve Hernandez, 2012)

%UIl a1 Ol Ol wUl OOPAPOPWEI w OUOOEOE¢Ac OEE
ADAEOwW OOOEU¢ OEwW O1 ETl Ow OOOEOUEECcUBwW * OOx Ol
AEXCOEUCOWLUI UPOOI UPWwEUwWUI 0OOPOUT wOOEUO#
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we Ar A > A X

OEOPal UOwD!I Ol OwUECUEUc OEEwWEl wOUBPEOawOODOKEDE
OENI OPOWUEOEOOEDOOEUc O WUEODPE]I Owi Owb:i 01 O
LOPUI UPODOI w Pl UPaEfMw EUAOEOEUCcwW 1 PEPwWw EYEDU

! T EUOET EUwINKEDAT ¥0PBOWYT w2UO0U0am06l YYNOw

Wong ve Hernandez, 2012)

Selektif Lazer Sinterleme ( Selective Laser Sinteringt SLS)

30aw | EODPOEI OPw OEUI UAEOOI UbDOw OUOOEODE
xEUUPOLOOI UBDOwWw OEUEOOEDPOOUDPUWOEAT UwaEUEE
OE&al Uw UDPOUI UOI Ol w Ul OOPAECGw B O E W EQIEauu UneNIU
UEOc OOEOO¢CI U¢UBw2POPOEPUWAEUEECOCcwWwDOIl WEE,
¢1 ¢cOcwhOl wi OUxOawWwOOEUAUOEBWOEOUOG ORIY @O E |
20135 w! PUWEDAT UwEIl abi1 Ol wUDPOUI UGl 6O1 OUI EPUSB
EI EAcCAaEwhOILGU WOPEI QROWPWUEEEOEWEEACcUCOO0
Ui 01 OUPI wi upUPOI Ow uUDOUIT UOIT OI OAKAw OEUI UaE
200U0AwWLULOwW ! OET wi EPOI Ol .askut B E 0 W EU EEOEDEQ
Ulusoy, 2015; Heynick ve Stotz2Ow |l YYNOw* OEEEAEQA®VanY|l wED,
Noort, 2012; Wong ve Hernandez, 2012)

oA~ oA N N A N .
~ s N AN - A e A e 2 oA N P

\\\\\\\\\\\

Wong ve Hernandez, 2012) Materyal tam olarak eritiimeyip; sadece
sinterlenmesi ciddi EPUWAEOEOQWUEUEUUUI UDWUEAOEOEOUEE
al OxEal UPOI wUET DBx wOOEOwWUI 0OPOOwWLUI UPOwI U
EUAaOEOQOEO®WEEE UWQET E U w, 2Dl EiByAitk @ IStdte) 2009)

#9gOLOw OUOOEUCOwW O UEOOTI UOw Ul UEOGPOOT Uw YI u
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termoplastik materyalle Uw U1 O1 OUPI wOE&T UwUDOUI UGl Ol El
g Ol O0OPwgal OOPOOI UPOEI OWEPUPWET wEUUE OQwOECL
YI w Ul OUEUwWw OUOOEOEc OEEDPOOI UPEPUGwW ! Dw EUUL
EL1 LUOI (Heyiniekbre 8iotz, 2009; Madhav ve Daule, 2013; Wong ve
Hernandez, 20126 w. ENI Ol Uwl gal Ol OOPwWOOEUAUOEEQWE I
infiltrasyonu gerekebilmektedir (Heynick ve Stotz, 2009)

2+20walal awEPUPOPW YI wLULOLOwW EOGAUUOQU/

UEO¢ OE OlIéykiak Uva Stotz, 2y YNOw ' UEOT w YI w EPAIT UO
, PUOIT UEOQUOOT Ojl2a1)Y T WEDAT UOI UD

|Lazer
Silindir ,,

ri ke Edi
~ Fabrikasyon Tozu

~ "Silind

Fabrikasyo
pistonu

Pistonu

©1 @B3dselektif Lazer Sinterleme Uretim Metodu (Torabi Y1 wEDAIT UOI UD
2015)

g 00l OO0l UWEO¢ O0O0¢1 U¢cUBw2gawoO0UlUUwWUI O6DOUIT
EDPUWEgOOI El wil UAl OO1 1 UPUDPOOI OUI EPUBw! UUE
AaOUOUOOEUC¢ wi GypsCe Qi buud YU Q20K AUOE M OE &l Uwc |

gal OOPOOI UDOEI w EO4AUOOEwW Ol aEEOEwW 11 Ol EDPOI
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N e oz oz N o~

OOOUUOOOL W OUOOEDE O¢cw EVw OO0 Ganstn wll Ow E L
Idacavage, 2016)
+EaiUwUDOUiUOiOiwLUiUDOwUN@@@ADwDOI

P+ EXxEIl YDEw,Y216FEWAY WOl EPWEUWEI EOEOEUEE WO ¢
teknik komplikasyonlar d EwWOUUEEEQWOEOEcU¢c¢ O0O0¢1 UcUBwdO
U6aUw DAl UDPUDPOEI OPw xEUUDPOLOOI Ubw EUEw |

EEAOEAEEDOOI OUI EDPUS

Selektif Lazer Ergitme ( Selective Laser Melting ¢+ SLM)

21 Ol OUPI wOE&AT UwUBOUI UOI Ol wUlIisahkd APDw P OI
OE&al Uw 1 UT PUOT w Ul OOPADPOET w UO6aw OEUI UAEOC
tamamen eritimektedir (* DPOw Y1 w E 2816) UM | diyik havuzu
OOUI UUUUOOEOUEE¢UBwW 2PUUI Ow UPEEUDPwW OOEUE
OUOOEOOEOUEECcCUSwW / EUURGUWOWDBUDOOOUA ww EUY
El AP 1 EPQOIEHEUGEDYIww EPAT UOT UPOw Iriy 2000w &1 E |
8COEcUCOwWYIl w! EacOEcUOwIl Yht &

d OOWOEUVUEwWUDbxbPbw2+, wOEODPOI UbPbwl YYNwac¢ Oc¢ Ol
AEUECOcCaO0EwWw LUl UPOw aEXxEOwW EPUwW Ul OOPOUDBUB L
D1 01 001 UET wOOEUAUwWI PEPwW2+, wUl OOPAPOET WE
alal awUl U000l 1 Ol Ubwi PEKm uEBIBEWDE (OGu FIWUED EOUOd G
1101 EPOOI OwbPiDOWDOETI wUEOI OPwUOAwWOEUI UaEC
lTEAawbidl UPUPOET will uUunrl OOI 1 OI OUI EPUGwW aUCcCETF
EAEUOEOOEUCc WYl wWUEEEOEWOEOCcOOCcAC O¢@nuDOET w
type effectip© 1 2B O WO WET waUOEUCEEWEET UPwi 1 Al OwEL 3
riskleri minimalize etmektedir &1 ET EUE UwY0IQEDAT UOI UD
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©1 Q@BLORasamak etkisi

| EUEOEOQw I UOPUPOwW EPOPOOI Ol w b1 01 OpOPOwW
EQaUUUEOQwWEOAUUOGUAUWIT UOPOIT al Owi OQwiedl 00D W
alal al wUIT AT OwT1Aal OQw Abad A AuwUEEEVEW 6B A
AEUEcOcalEwi I UE x OEXIB EmG A EGu YE auropgha | UGtH Qb

©l @AV w! EUEOCEOwWS$ i | OUDBE&d WEDWE Kk QEDMPEUOWUD

STL model, yatay dizlemler olarak dilimlenmektedir. Her bir dilim
LUI UPOI ETl OWOEN]I OPOwWwOIl UPUUI OQwYI UPUDOPW aE (
ELaAaOl OO0l Uw EUEUCOEEOPwW Ol UET | w OOEUEOw UEO¢C
EUUUCOREwWLUI UPOwUL Ul baamakeeferinO dgeCabake ¢ U S w
OEOcOO¢cCAcwHDOl WwEOAUUW OUEOUCcCO¢cWEDPUwW 11 OPOE
OEOcOOCACWEAEOECOREWXxLULAULAWEDUWOENT wlL U
1171 OUPWEUWEUUUOEEWEAEOEEEOUCUG w %EOEUW OF
P$ UET T UEPwWRIOYEDAT UOI UD

2+, wUl OOPAPW OOl WOOOXxOI OUwaEXxCEEODwWT I
uretilebilmektedir ~ @91 OT w YI w, EMHPp WOl GWECEEwW LUI UE
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restorasyonlarda metal-Ul UEOPOw EEAOEOOEwW EEaAEQ¢ O¢ O¢ (
EGOLOw Ul OOPAPwW POIl wiLUI UPOODPI wUI UUOUEUa OC
EPOEDPWUWAIGEYEDECH w Yl wEDPAI UOTI UPOw! Yhl Adw* OUO

2+, wUl OOPAPwWPOl wLUI UPOOPI wUI UUGXiIEve a OOOE U
EDAI UOT.UPOuwI Y ht A&

$UDPUDPOOD I w, E GéseddepositionAMOdelingp FDM)

$UPUDPDOODPI wOEO4Tl Ol wacAOQEwWUI OOPAPOWOOODI
EACAOCOWAEUECOcwHOl wUI UOOXxOEUUPOWOEUI Ua
UEAOEaEOw YI w U0UI 6ODPUOT UETI PEI Ow UOOUEwW 1 O
xUOUOUDPx Ol OQablUPDOYPABDEPOAEEOW! YYNDDOA$S UET T U
Heynick ve Stotz, 2009; Madhav ve Daule, 2013; Van Noort, 2012)

' Uw U1 OO6POUT Ow Ul UOOXxOEUUPOW xOODPOI Uw O
OOOUUOOwWI EPOI Owl OUUUL & a(faéhantoediveOlE B A 100 QIEU &) C
2014) ©1 UBalihde tel benzeri plastik materyal ekstriizyon EE1 O¢ A¢ OE
letimekte ve burada malzeme ¢ U¢ U ¢ @diyikU Bade getirilimektedir.

Ekstrizyon E E 1 O eriik malzemeyi damlalar halinde platforma

¢ UEW ¢ [dédecelerde tutulmakta ve boylece x L U O L U Uterdxdplastik
materyalin | ¢ a OO EBUOI UBA ODBOE OHeE Katrhhdda  lretim
platformu bir E E ¢ED E Aigmieke ve boylece iiriin katmanlar halinde D 01 E
edilmektedir (p© | 215 QA zari ve Nikzad, 2009;Eraghubi ve E D A1 2@4%;UD O
Huang ve E B Al R0O13;WAdhav ve Daule, 2013; Singh ve Singh, 2016;
Torabi ve E D A1 2@5;VaB Noort, 2012)

Malzeme piskurtuldiikten ve alttaki E D AthbakayaEEAOE OB.te OUE O
saniye sonfraOE U ¢ O E ve@itn@ER O E ORDE IUEEBOE OOE O parca¢c OEE
platformdan sokiilmektedir. d O 1UE U E Udegiek gorevi goren bir & E x ¢
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OOUI OEOUKelint UBEOE OOE OEsord) Bb® a E x ¢parcadan
sokulmektedir.  Destek Unitesi olarak suda ¢ozunur  materyaller
OUOOE O6¢ OE HEDIGé NKZdd, E2DP09;Heynick ve Stotz, 2009;Madhav
ve Daule, 2013; Singh ve Singh, 2016; Torabi ve E D A | ,(2Q15; ¥ad Noort,
2012)

FDM I OPb x OEIOiCc [EE O andliyetine sahiptir. Ancak tabakalar
EUEUEEGRAB EAQBI O OU I Odediek Gnite gerektirmesi, uzun lretim
suresine sahip O O O kel EC E E O @élgalahm&dda E E Aolask UEEEOEOEU¢ O
birbirinden E a U ¢ (ybiEdgzavantajlara da sahip OOE WA UUOOEOEO¢ E¢
(Huang ve ED AT 2@B)UD O

Destek Materyalinin Filamam
Uretim Materyalinin Filaman LY

Ekstriizyon >
Bashgs \-.._____L
/F_riﬁci Bashklar
Ekstriizyon Agizhii

=

Uretilen parca

Kipiik Taban
Uretim
Platformu

Destek Parcalar

Destek Materyali
Makaras1

Uretim Matervali
Malkaras: ‘“o

©1 Q@aeOrRDM Uretim Metodu

Caopyright © 2008 CustomPartiet

N AN e A

21 O OUPI ww$ O OU UStléctive Elécting Betr) Melintg® 1 UD wop
SEBM)

Selektif elektron ¢ 1 cefgitme Ul OO®ABD UEQw x EUAEOEU¢ Ow

OUOOEO¢ OEOwWY! wi Ol OUUOGOwWET Ol UPwi UT PUOT wag
LUl UPOwOI UOEUEUUBwW! w0l OOOO0OONPOwaLOUl OwE

N e oz 2N o~

OUOOEO¢ OEUEOwW Ol UEOwWwUO4AaUOWUEEEOEWEBEE DQE W
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! EU0DOOOwYIT wEPAIT UOI Upoma;) VarNo@wu2012: D how Y1 wE E
ve Hernandez, 2012 w! Uw Ul OOPOUI wEIl wliAwEOaUUOU w x |
OUOOEOC¢ OEUEOQwW PDOPwWEOaAaUUOUWELA&OI OOI Ul wEOU
l EPODPxw23+wi OUOE Uc¢ OKHVafk §oori, ,0dd). BisteanGeémaldD wi DE E
OOEUEOwDOPDwWI ODPDx OEOEE Ow O OdlektOrk ® 0BEE O& & U0 w i
ve yuksek vakum icerisinde bulunan érnek dretim platformu dur (Bartolo ve
EPAI UOI UPOw! Y hl O apve ldemandd a1 wl Y hul Qw6 O
2DbUU0UI OEUPAPWEI O4A4l Uw i1 PEPwT gULOUI wEI OQuw
i EUOOCOCcOOEUWOI YEUUUOUUGBwW2+, wUIl UOEOwWOEaOE
2$!, wl Ol OVUUOOwerI ¢cOcOCcwWOUOOEOOEOUEEC UGS W2 $
uretim yaparken; SL, w DOl UOw T E4¢Ow EVUOUOEUAUW EPUw
AExOEOUEECUGSwW 2+, waLoUl Ow il Ol UNPw OEODPaI U
OUUEOEOEwW EPUwW I Ol UNPw OEOPal UDOI w OI EIl Ow C
2$! , ZEl wU¢cOcUOGcwhOl OOw2+, zE1 wOLO1 001 OEBL
yelpazesine (metaller, seramikler, polimerler) sahipken; SEBM materyal
olarak sadece metalleri kullanabilmektedir gp! EUU OO0 wY201@)ED AT UOI UD

N A N e oA~

"Dl EAEEwW I Ol OUUOOw EI O1 UPbw UEEEOQOEEU¢ Ouw
OOOUEU¢cOEEwW EUOUOOEOUEE¢CUGBwW 2DUUI OPOw i EOC
iDOEOEOEEOwTQOEiUDOO]UDéOinEléECEOUEEC(
EUEUCOEEwW 1T ca0OEOEcUcOOEUcCAaOEOwW UOaOEUCEOw
uretiimektedir. Uretim platformu vakum sistemi icinde bulunmakta ve bu
sayede son derece temiz ve kontaminasyondan uzak bir ortam
UEAOEOOKHO EBEOOO w201EDAT UOI UD

' E1 OEOT ¢AwxOEOEUCwWI gUIl YPwT gu00Qumnii OPOuU

EOaUUOEU¢ OEEwWOLUI Ul OwOl UEOQwUOAOEUEOcwl g«
2%$!, wULUI EPwEEI OEOEOUEECcUBw' ¢ a0OEOEcUCOEC
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katman taranarak ergitildikten sonra, b1 OPUOI Ol Ow OEOec OO¢ OUE w-
OOUI OUUOGEOQOwL A&l Ul wal ObwUOGaOEUWI gOEI UDPOOI O
EL1 LOwc¢UcOwiTTUPODPOOI wi OO0l 601 UPOPwW YIi wUD
soONUEWEDPATI UwOEUOEO¢ wOOUI ODUUOEOQwL AT Ul wal Ob1
EUwi | OPOET w" #wUEUEUCcO¢ OEWEEAOc WOOEUEOWO
devam etmektedir ! EUU0OOOwWYI wEDPAIT UOI UB oo Warul Ow* O
Noort, 2012).

Multi ) T O w* E O ¢ Nulii1-JetStlidifatiap + 3DP)

Multi-NT Ow OEU¢ OEI U¢UOEwW ELOCal UPOET w 1 w
EEUCOE¢CUOEOUEEcUBwW! DwUIl O6POOI UET OwWEDI wi i
O O E &ctuatU U O U w a Fdamérision@ Bprimtipg)teknolojisidir (M ahamood
YT wEDA204p1 U@ Ul OOPOUTI wbOOwWOOEUEOOWEI O0PUO
OEUI UAEOwI EUI Ol Owi El OWEPUwxPUUOOWEUEECEO¢
UPODPOEDUW DOIiubdl Datenyal faldikaByOnE botmesinin en st
O¢cUOEcOEEWU¢cO¢c1 UcUec OOEOUEEcUB wW! UOUWUEODET ¢
eting) EE1 O¢ A¢ WEUEE¢ O¢AcwbOl wUOawOEUI UAEOQuWL
OENI OPOwDPOOWUEEEOEUC wOOUI UUUUOOEOUEECECUDB 1

s e oA~ NN

OUUEaEw AcOEOwWw xEUUPOLOOI Uw YEOUOwW DHOI w 1 ¢
UAEOOEI U¢cU¢OOEOUEE¢USwW ! Uw UEEEOEwW UEOEODOO
UEEEOEU¢OcOw aEAcOOEUCOEwW YIi w EPUOI 1 UPUDOC
tamamlanana kadar D1 O1 OwEIT YEOuw UD217QArariEv® Nikeap©l OB Ow
2000 w$ UET T UE B p290uwE 8 AIGPE WY1 w2 UOU0aowl YYNOu
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2013; Madhav ve Daule, 2013;/ EOwY 1 wEDAT UOI UPOw!l Yhk Qw2 D (
3 OUEEDuwY I, 2055pVan Nb@t, 2012)

Inkjet Bashk
Silindir ) (51 Adeziv Iletimi)

Toz Kaynak Platformu Fabrikasyon Platformu

©1 @Aa™3D-/ w2 Ul Ub OMadhay GefDAUME2013)

ENT w UEOEOOEOQOE¢ OUEQwW UOOUEOwW OUOOEO¢ OF
1 UPUPOOI OUI w YT aEw AgaAaLOULOULIUOOAPAHWORE UG
EEAOEOUCOEUCOWEETI EWEEWT LAOI O01 UPwbPiABDOw 3
Ual UOEOEEDOOI OUT EPUBW2¢gawOoO0ObUUUwDI Ol Owod
000x 0aPUWXEUAEOEUEWUaT UOEOEEDOOI OUI EPUS w
1 Owi ¢a0¢cVgWiEHAUMEOWOEODPAT UPWOOEUOREWEL
aLal awEDPUDPOPwWYI WEGaUUwWOPODPUEUgHIOdMeT DED wE
EDAI 2AB)UD

Hibrit Uretim

EPUDPI wYl wUUEUUEOUDI w" , wUl OOPOOI UDPOE
a ¢ OOMisséuE WniveUUDUT UDAODET wp+EA]l Uu#kblekddni OOD w2
EPOl aAwOUUEAEWEUcO®é OWIYO auuwya il 2085BH306t0 O D & B
LUl UPOw OOEUEQWEEOEQE¢CUCOEOwWwUgawod6dUUUwU
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Ul O0OPOOI UPOwi ¢ad¢cwyYl wi EVVUEUwWLUI UPOwT PEE
TTU0PUG@POUPO& wY, 2000011 WQIYW RREHAT UOI UD
2¢0¢UOCw UEacEEwW OOUEwW EEw 11 Ow EEDPUDI w
AEOOEI ¢cOOEUc¢ O¢cwELOal UPOEI WEEUCcOE¢C¢UEOwW" #
OOOUUUwW LUl UPDOw aEOOE ! ¢ O c¢PipEeua (M&hel BBib®ane,g UO1 Ou
Goteburg, Sweeden)ve Wol-Ceram (Wol-Dent, Ludwigshaén, Germany)
verilebilir ©1 Ol Uw YT w $UUOa Ow Prychsy (Nabdl SBlE&Q w | Y Yy W
Goteburg, Sweede) DPUUT OPOET wx Ul xEUEUaAOOUwaEx¢c O00¢
AEOOEI ¢Ow OUOOEOCOEUEOwW 11 0PI O1l UPOODI w Ol
genit O1 U0l wOPOUEUcwi POEOwWUI UUOUEUaAOOUOwUDC
EDPOOEUI wEO¢OEUEOQOWEI OPUOI 601 OUI EPUB W11 UUC
UcOc¢c1 UcUc OEUEOuw E EE x UrestorbsiobuDdan Qalld Bigik w Y 1 w i
EOQaUUUEWEDUWAEx¢cwOOUI UUUUOOEOUEE¢CUBWH#ET E
Uzere restorasyon freze edilmektedir. Normalden blyuk boyutlarda elde
I EDOODPI wUI UUOUEUaOOEwW EPUI Ofiw OEAEOE¢UOEO
uygulanmaktad¢ U8 w 2D OUIl Uw T ¢UcO¢c OEEOPwW aLOUI OQuw
ELALOOI UPOPw YI w OUPNDOEOwW EQaUUUOEwW T 1 001 L
LUl UPOwUI OOPAPWOOEUOAEWI EUVUEVUWEPUWAREOC O
11 0DP1 Ol Ol wWOPOUEUCwWHOI wUOx OFE @iE®ic @ IVOT wd b C
ve Ersoy, 2010; Uzun, 2008)! PUWEDPAT Uwl PEUP UworCeramu UD U U |
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Asin dar dokiim

a. Internal aralik

b. Marjinal aralik

c¢. Agirt genig marjin
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h. Yerlestirme araligi
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