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3$©$**²1 

#ÖÒÛÖÙÈɯÌĀÐÛÐÔÐÔɯÉÖàÜÕÊÈɯÏÌÔɯËÐıɯÏÌÒÐÔÓÐĀÐÕÌɯÏÌÔɯËÌɯÏÈàÈÛÈɯËÈÐÙɯÌÕÎÐÕɯve 

ÒċàÔÌÛÓÐɯÛÌÊÙĹÉÌÓÌÙÐÕÐɯÉÌÕÐÔÓÌɯ×ÈàÓÈıÈÕȮɯÐÕÚÈÕÐɯÝÌɯÈÏÓÈÒÐɯËÌĀÌÙÓÌÙÐÕÐɯÏÌ×ɯ

ġÙÕÌÒɯÈÓËċĀċÔȮɯàÈÙËċÔÓÈÙċÕċɯÉÐÙɯÈÕɯbile benden esirgemeyenȮɯÔÌÚÓÌĀÌɯËÈÐÙɯ

ÜÍÒÜÔÜɯ ÎÌÕÐıÓÌÛÌÕ, ÚÈàÎċËÌĀÌÙɯ ÏÖÊÈÔɯ ÝÌɯ ÛÌáɯ ËÈÕċıÔÈÕċÔɯ /ÙÖÍȭɯ #ÙȭɯM. 

,ÜÛÈÏÏÈÙɯ4+42.8ɀÈɯÚÖÕÚÜáɯÛÌıÌÒÒĹÙÓÌÙÐÔÐɯÝÌɯıĹÒÙÈÕÓÈÙċÔċɯÚÜÕÜàÖÙÜÔȭɯ 

#ÖÒÛÖÙÈɯÌĀÐÛÐÔÐÔɯÉÖàÜÕÊÈɯÒÓÐÕÐÒɯÛÌÊÙĹÉÌÓÌÙÐÕÐɯÉÌÕÐÔÓÌɯ×ÈàÓÈıÈÕȮ ËÈÕċıÔÈɯ

ÐÏÛÐàÈÊċɯËÜàËÜĀÜÔɯÏÌÙɯÈÕɯÒċàÔÌÛÓÐɯáÈÔÈÕÓÈÙċÕċɯÈàċÙċ×ɯÚÈÉċÙÓÈɯÝÌɯÐÓÎÐàÓÌɯÉeni 

dinleyenȮɯÏÌÙɯÚÖÙÜÕɯàÈıÈËċĀċÔËÈɯàÈÕÓÈÙċÕÈ ñÌÒÐÕÔÌËÌÕɯÎÐËÌÉÐÓËÐĀÐÔȮɯÎĹÓÌÙɯ

yüzlerini ve samimiyetlerini benden asla esirgemeyen, gelecekteki mesleki 

ÏÈàÈÛċÔËÈɯËÈɯġÙÕÌÒɯÈÓÔÈÒÛÈÕɯÉĹàĹÒɯÎÜÙÜÙɯÝÌɯÖÕÜÙɯËÜàÈÊÈĀċÔ ÒċàÔÌÛÓÐɯ

ÏÖÊÈÓÈÙċÔ Prof. Dr. A. -ÌÏÐÙɯx9#$-ɀÌȮɯ#Öñȭɯ#Ùȭɯ.ĀÜáɯ.9 -ɀÈȮɯ#Öñȭɯ#Ùȭɯ

2ÌÝÊÈÕɯ *4134+,4©ɯ 8(+, 9ɀÈȮɯ #Öñȭɯ #Ùȭɯ $ÔÙÌɯ ©$*$1ɀÌ, Doç. Dr. 

Yurdanur UÇAR ɀÈ ÝÌɯ 8ÙËȭɯ #Öñȭɯ #Ùȭɯ 2ÐÔÎÌɯ 3 © 1ɯ % 14*ɀÈɯ ÚÖÕÚÜáɯ

ÛÌıÌÒÒĹÙÓÌÙÐÔÐɯÚÜÕÜàÖÙÜÔȭɯ 

#ÖÒÛÖÙÈɯÌĀÐÛÐÔÐÔɯÚĹÙÌÚÐÕÊÌɯÉÐÙÓÐÒÛÌɯñÈÓċıÔÈÒÛÈÕɯÔÜÛÓÜÓÜÒɯËÜàËÜĀÜÔɯtüm 

ñÈÓċıÔÈɯÈÙÒÈËÈıÓÈÙċÔÈɯÈÕÓÈàċıÓÈÙċɯÝÌɯàÈÙËċÔÓÈÙċɯÐñÐÕɯsonsuz ÛÌıÌÒÒĹÙÓÌÙÐÔÐɯ

sunuyorum.  

3ÌáɯñÈÓċıÔÈÔċÕɯÚÖÙÜÕÚÜáɯàĹÙĹÛĹÓÔÌÚÐÕËÌɯÛÌÒÕÐÒɯËÌÚÛÌÒÓÌÙÐÕËÌÕɯġÛĹÙĹɯÛĹÔɯ

8ÈÒċÕɯ #ÖĀÜɯ ²ÕÐÝÌÙÚÐÛÌÚÐȮɯ #Ðıɯ 'ÌÒÐÔÓÐĀÐɯ %ÈÒĹÓÛÌÚÐȮɯ #Ðıɯ +ÈÉÖÙÈÛÜÝÈÙċɯ

ñÈÓċıÈÕÓÈÙċÕÈɯÛÌıÌÒÒĹÙɯÌËÐàÖÙÜÔȭ 

'ÌÙɯÈÕċÔËÈɯàÈÕċÔËÈɯÖÓÈÕȮɯÉÜÎĹÕÓÌÙÐÔÐÕɯÌÕɯÉĹàĹÒɯ×ÈàɯÚÈÏÐÉÐɯÈÕÕÌÔɯ©ÐÝÈÕÌɯ

2 Y.+ɀÈɯËÌÚÛÌĀÐÕÐɯÝÌɯÏÖıÎġÙĹÚĹÕĹɯbenden hiçbir zaman ÌÚÐÙÎÌÔÌËÐĀÐɯÐñÐÕ 

ÛĹÔɯ ÒÈÓÉÐÔÓÌɯ ÛÌıÌÒÒĹÙɯ ÌËÐàÖÙÜÔȭɯ  àÙċÊÈ bana olan inanñÓÈÙċÕċ hiç 

kaybetmeyÌÕȮɯ ËÌÚÛÌÒÓÌÙÐÕÐɯ ÏÌ×ɯ ÏÐÚÚÌÛÛÐĀÐÔɯ ÛĹÔɯ ÈÐÓÌÔÌ de sonsuz 

ÛÌıÌÒÒĹÙlerimi  sunuyorum . 
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!ÜɯÛÌáɯ8ÈÒċÕɯ#ÖĀÜɯ²ÕÐÝÌÙÚÐÛÌÚÐȮɯ!ÐÓÐÔÚÌÓɯ ÙÈıÛċÙÔÈɯ/ÙÖÑÌÓÌÙÐɯ*ÖÖÙËÐÕÈÚàÖÕɯ

BiriÔÐɯÛÈÙÈÍċÕËÈÕɯËÌÚÛÌÒÓÌÕÔÐıÛÐÙɯȹ/ÙÖÑÌɯ-Öȯɯ2 &-2-2016-010). 
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ÖZET 

Önöral, Ö. 3ÌÒÙÈÙÓÈÕÈÕɯ%ċÙċÕÓÈÔÈÓÈÙċÕɯ%ÈÙÒÓċɯ3ÌÒÕÐÒÓÌÙɯdÓÌɯ²ÙÌÛÐÓÌÕɯ,ÌÛÈÓɯ

#ÌÚÛÌÒÓÐɯ2ÌÙÈÔÐÒɯ1ÌÚÛÖÙÈÚàÖÕÓÈÙċÕ Marjinal, Aksiyal, Aksiyo -oklüzal Ve 

Oklüzal Adaptasyonu Üzerine E tkisi. 8ÈÒċÕɯ#ÖĀÜɯ²ÕÐÝÌÙÚÐÛÌÚÐȮɯ2ÈĀÓċÒɯ

!ÐÓÐÔÓÌÙÐɯ$ÕÚÛÐÛĹÚĹȮɯ/ÙÖÛÌÛÐÒɯ#Ðıɯ3ÌËÈÝÐÚÐȮɯ#ÖÒÛÖÙÈɯ3ÌáÐȮɯ+ÌÍÒÖıÈȮɯƖƔƕ8. 

4àÜÔÚÜáɯ ×ÙÖÛÌÛÐÒɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙɯ ËÌÕÛÈÓȮɯ ×ÌÙÐÖËÖÕÛÈÓɯ ÝÌɯ ÚÐÚÛÌÔÐÒɯ ÚÈĀÓċĀċɯ

tehlikeye atabilmektedirȭɯ3ÌÒÙÈÙÓÈÕÈÕɯ×ÖÙÚÌÓÌÕɯÍċÙċÕÓÈÔÈÓÈÙċÕċÕɯÐÚÌɯ×ÙÖÛetik 

ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ÜàÜÔɯ ÏÈÚÚÈÚÐàÌÛÐÕÐɯ ÌÛÒÐÓÌàÌÉÐÓÌÊÌĀÐ ÎÌÙñÌĀÐÕÐɯ

ÒÈÕċÛÓÈàÈÉÐÓÌÊÌÒ bilimsel dökümantasyon  yetersizdir. Bu in vitro ñÈÓċıÔÈÕċÕɯ

ÈÔÈÊċȮɯÛÌÒÙÈÙÓÈÕÈÕɯÍċÙċÕÓÈÔÈÓÈÙċÕɯÒÖÕÝÈÕÚÐàÖÕÌÓɯËġÒĹÔɯȹ"AS), post-sinterize 

ÚÌÙÛɯÔÌÛÈÓɯÈÓÈıċÔɯÍÙÌáÌÓÌÔÌɯȹ%HAM), pre-ÚÐÕÛÌÙÐáÌɯàÜÔÜıÈÒɯÔÌÛÈÓɯÈÓÈıċÔɯ

ÍÙÌáÌÓÌÔÌɯȹ/2 ,ȺɯÝÌɯÚÌÓÌÒÛÐÍɯÓÈáÌÙÓÌɯÚÐÕÛÌÙÓÌÔÌɯȹ2+2ȺɯÎÐÉÐɯÍÈÙÒÓċɯÈÓÛɯàÈ×ċɯ

üretim teknikleri ile üretilen  ƗɯĹàÌÓÐɯÔÌÛÈÓɯËÌÚÛÌÒÓÐɯÚÌÙÈÔÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ

marjinal, aksiyal, aksiyo -oklüzal ve oklüzal adaptasyonu üzerine et kisini 

ËÌĀÌÙÓÌÕËÐÙÔÌÒɯÝÌɯÒÈÙıċÓÈıÛċÙÔÈÒÛċÙȭɯ²ñɯĹàÌÓÐɯÚÈÉÐÛɯ×ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚyonlar 

ÐñÐÕɯËġÙÛɯÍÈÙÒÓċɯÛÌÒÕÐÒÓÌɯÛÖ×ÓÈÔɯÈÓÛÔċıɯÈËÌÛɯ"Ö-"ÙɯÔÌÛÈÓɯÈÓÛɯàÈ×ċɯĹÙÌÛÐÓÔÐıÛÐÙȭɯ

/ÙÌÔÖÓÈÙɯ ÝÌɯ ÔÖÓÈÙɯ ÈÉÜÛÔÌÕÛÓÌÙɯ ÐñÐÕɯ ÈÙÈÓċÒɯ ËÌĀÌÙÓÌÙÐȮɯ ÔÌÛÈÓɯ ÈÓÛɯ àÈ×ċÓÈÙċÕɯ

üretiminden hemen soÕÙÈȮɯÐÒÐÕÊÐɯ×ÖÙÚÌÓÌÕɯÍċÙċÕÓÈÔÈÚċÕËÈÕɯÚÖÕÙÈȮɯËġÙËĹÕÊĹɯ

×ÖÙÚÌÓÌÕɯÍċÙċÕÓÈÔÈÚċÕËÈÕɯÚÖÕÙÈ ÝÌɯàÌËÐÕÊÐɯ×ÖÙÚÌÓÌÕɯÍċÙċÕÓÈÔÈÚċÕËÈÕɯÚÖÕÙÈɯ

ÚÐÓÐÒÖÕɯÙÌ×ÓÐÒÈɯÛÌÒÕÐĀÐɯÒÜÓÓÈÕċÓÈÙÈÒɯġÓñĹÓÔĹıÛĹÙȭɯ$ÓËÌɯÌËÐÓÌÕɯÚÐÓÐÒÖÕɯÙÌ×ÓÐÒÈÓÈÙɯ

mesiodistal ve bukko lingual  ÒÌÚÐÛÓÌÙÌɯ ÈàÙċÓÔċıÛċÙ. Kesitlerin dijital 

ÎġÙĹÕÛĹÓÌÙÐɯ ǺƜƔɯ ÔÈÎÕÐÍÐÒÈÚàÖÕËÈɯ ÚÛÌÙÌÖÔÐÒÙÖÚÒÖ×ɯ ÒÜÓÓÈÕċÓÈÙÈÒɯ ÌÓËÌɯ

ÌËÐÓÔÐıÛÐÙȭɯ2ÛÌÙÌÖÔÐÒÙÖÚÒÖÉÜÕɯÒÌÕËÐɯÉĹÕàÌÚÐÕËÌɯÉÈÙċÕËċÙËċĀċɯġÓñĹÔɯàÈáċÓċÔċɯ

ÒÜÓÓÈÕċÓÈÙÈÒɯ ġÓñĹÔɯ ÕÖÒÛÈÓÈÙċÕËÈÕɯ ÌÓËÌɯ ÌËÐÓÌÕɯ ÈÙÈÓċÒɯ ËÌĀÌÙÓÌÙÐɯ ȹϟÔȺɯ

ÒÈàËÌËÐÓÔÐıÛÐÙȭɯ*ÈàËÌËÐÓÌÕɯveriler tekrarlayan ölçümlerde 4 -yönlü ANOVA 

ve Bonferroni post-hoc ÛÌÚÛÓÌÙÐÕÌɯ ÛÈÉÐɯ ÛÜÛÜÓÔÜıÛÜÙ ȹϔǻƔȭƔƙȺ. Tüm ölçüm 

×ÌÙÐàÖÛÓÈÙċɯÐñÐÕȰɯÔÈÙÑÐÕÈÓȮɯÈÒÚÐàÈÓȮɯÈÒÚÐàÖ-ÖÒÓĹáÈÓɯÝÌɯÖÒÓĹáÈÓɯÈÙÈÓċÒɯËÌĀÌÙÓÌÙÐɯ

ĹÙÌÛÐÔɯÎÙÜ×ÓÈÙċɯÈÙÈÚċÕËÈɯÈÕÓÈÔÓċɯÖÓÈÙÈÒɯÍÈÙÒÓċɯÉÜÓÜÕÔÜıÛÜÙɯȹP<0.001Ⱥȭɯ àÙċÊÈ 

ÛÌÒÙÈÙÓÈÕÈÕɯÍċÙċÕÓÈÔÈÓÈÙċÕɯ/2 ,Ȯɯ%H ,ɯÝÌɯ2+2ɯÎÙÜ×ÓÈÙċÕċÕɯÈÙÈÓċÒɯËÌĀÌÙÓÌÙÐɯ

üzerinde istatistiÒÚÌÓɯÖÓÈÙÈÒɯÈÕÓÈÔÓċɯÌÛÒÐÚÐɯÖÓËÜĀÜɯÛÌÚ×ÐÛɯÌËÐÓÔÐıÛÐÙɯȹP<0.05). 

3ÌÒÙÈÙÓÈÕÈÕɯ ÍċÙċÕÓÈÔÈɯ ÚÐÒÓÜÚÓÈÙċÕċÕɯ Ëöküm gru bu üzerinde istatistiksel 

olarak ÈÕÓÈÔÓċ bir  ÌÛÒÐÚÐɯÖÓÔÈËċĀċɯÈÕÓÈıċÓÔċıÛċÙɯȹP>0.05). PSAM ÛÌÒÕÐĀÐɯÐÓÌɯ

üretilen  resÛÖÙÈÚàÖÕÓÈÙȮɯ ÔÈÙÑÐÕÈÓɯ ÝÌɯ ÈÒÚÐàÈÓɯ ÉġÓÎÌÓÌÙËÌɯ ÐÒÐÕÊÐɯ ÍċÙċÕÓÈÔÈ 

sonraÚċɯàÈ×ċÓÈÕɯġÓñĹÔÓÌÙɯÏÈÙÐÊÐÕËÌ tüm ölçüÔɯ×ÌÙÐàÖÛÓÈÙċÕËÈɯÌÕɯËĹıĹÒɯÈÙÈÓċÒ 

ËÌĀÌÙÓÌÙÐÕÐɯ ÖÙÛÈàÈɯÒÖàÔÜıÛÜÙɯ ȹP<0.05). PSAM tÌÒÕÐĀÐ ile üretilen 
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ABSTRACT  

Önöral, Ö. 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 

Dent istry, PhD Thesis, Nicosia, 201 8.  

Ill -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 ccolingual  cross-sections and the digital images of the 

cross-sections were obtained with  a stereomicroscope at ×80 magnification. 

The measurement points were examined to record the discrepancy values 

(µm) with  in-built measuring software. The recorded dat a were subjected to 

repeated measurements 4-way ANOVA and the Bonferroni post hoc tests 

ȹϔǻ0.05). 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 after the second firing i n 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 

µm).  

  

Key Words : CAD/CAM, Laser Sintering , Metal Copings, Rapid Prototyping, 

Fixed Prosthesis 
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1 &d1d© 

KÈàÉÌËÐÓÔÐı ÝÌàÈɯ ÏÈÙÈÉÐàÌÛÌɯ ÜĀÙÈÔċıɯ ËÐıÓÌÙÐÕɯprotetik 

restorasyonlarla ÙÌÏÈÉÐÓÐÛÈÚàÖÕÜȮɯ×ÌÙÐÍÌÙÈÓɯÖÙÈÓɯËÖÒÜÓÈÙċÕɯÝÌ mevcut ËÐıÓÌÙÐÕ 

ÒÖÙÜÕÈÉÐÓÔÌÚÐɯÈñċÚċÕËÈÕ oldukça önemlidir.  IĹÕÒĹɯÛÌÒɯÉÐÙɯËÐıÐÕɯÌÒÚÐÒÓÐĀÐɯÉÐÓÌɯ

ÖÙÈÓɯËÖÒÜÓÈÙċÕɯàÈ×ċÚċÕċɯÝÌɯÍÖÕÒÚÐàÖÕÓÈÙċÕċɯÌÛÒÐÓeyen ciddi sonuçlara sebep 

olabilmektedir . *ÖÔıÜɯ ËÐıÓÌÙÐÕɯ ËÐıÚÐáɯ ÚÈÏÈàÈɯ ËÌÝÙÐÓÔÌÚÐɯ ÝÌɯ ×ÙÖÒÚÐÔÈÓɯ

ÒÖÕÛÈÒÛɯ ÐÓÐıÒÐÓÌÙÐÕÐÕɯ ÒÈàÉċȮɯ ÒÈÙıċÛɯ ñÌÕÌËÌÒÐɯ ËÐıÐÕɯ ËÐıÚÐáɯ ÚÈÏÈàÈɯ ËÖĀÙÜɯ

supraoklü zyonu, ginÎÐÝÈÓɯ ÚÜÓÒÜÚÜÕɯ ËÌÙÐÕÓÐĀÐÕËÌɯ ÈÙÛċıȮɯ ñĹÙĹÒɯ ÖÓÜıÜÔÜȮɯ

ÍÖÕÒÚÐàÖÕÚÜáÓÜÒɯÈÛÙÖÍÐÚÐÕÌɯÉÈĀÓċɯÒÌÔÐÒɯÒÈàÉċɯÚġáɯÒÖÕÜÚÜɯÊÐËËÐɯÚÖÕÜñÓÈÙċÕɯ

ÉÈáċÓÈÙċËċÙ ȹ©ÌÒÐÓɯƕȭƕȺ ȹ1ÖÚÌÕÚÛÐÌÓɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚ, s. 76Ȱɯ4ÓÜÚÖàɯÝÌɯ àËċÕȮɯ

2010, s. 55).  

 

 

©ÌÒÐÓɯ1.1ȭɯ3ÌÒɯÉÐÙɯËÐıɯÒÈàÉċÕċÕɯÖÙÈÓɯÒÈÝÐÛÌËÌÒÐɯÚÖÕÜñÓÈÙċȯɯƕ-IĹÙĹÒɯÖÓÜıÜÔÜȮɯƖ-

Öncül temaslar, 3-"Ì×ɯÖÓÜıÜÔÜȮɯƘ-8ÜÔÜıÈÒɯËÖÒÜɯÒÈàÉċȮɯƙ-*ÖÕÛÈÒÛɯÒÈàÉċȮɯƚ-

Periodontal travma, 7-#ÐıÌÛÐɯñÌÒÐÓÔÌÚÐɯȹ1ÖÉÌÙÛÚȮɯƕƝƛƗȰɯ4ÓÜÚÖàɯÝÌɯ àËċÕȮ 2010, 

s. 55) 
 

Bu noktada protetik rehabilitasyonlar  alveol kemik 

ÛÙÈÉÌÒĹÓÈÚàÖÕÜÕÜÕɯ ÝÌɯ àÖĀÜÕÓÜĀÜÕÜÕɯ ÒÖÙÜÕÔÈÚċȮɯ ËÐÒÌàɯ ÉÖàÜÛÜÕɯ ÙÌÚÛÖÙÌɯ

ÌËÐÓÔÌÚÐɯ ÝÌɯ ÒÖÙÜÕÔÈÚċȮɯ ÍÖÕÒÚÐàÖÕȮɯ ÍÖÕÈÚàÖÕɯ ÝÌɯ ÌÚÛÌÛÐĀÐÕɯ ÐàÐÓÌıÛÐÙÐÓÔÌÚÐ, 
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ÖÒÓĹáàÖÕÜÕɯ ÛÌÔÐÕɯ ÌËÐÓÔÌÚÐȮɯ ÒÈàÉÌËÐÓÔÐıɯ ËÐıÓÌÙÐÕ psikolojik etkil erinin 

ÖÙÛÈËÈÕɯÒÈÓËċÙċÓÔÈÚċȮɯÍÈÚÐàÈÓɯÒÈÚÓÈÙċÕ ÌÛÒÐÕÓÐĀÐÕÐÕɯÐàÐÓÌıÛÐÙÐÓÔÌÚÐ ve fasiyal 

görünü mün düzeltilmesi  ÎÐÉÐɯÉÐÙÛÈÒċÔɯÈÝÈÕÛÈÑÓÈÙɯÚÜÕÔÈÚċÕËÈÕɯġÛĹÙĹ ËÐıɯ

ÏÌÒÐÔÓÐĀÐÕËÌɯÚċÒÓċÒÓÈɯÛÌÙÊÐÏɯÌËÐÓÔÌÒÛÌËÐÙÓÌÙ (Misch, 2008, s. 26-35). 

Metal  destekli seramik (MDS) restorasyonlar ise üstün mekanik 

özellikleri, kabul edilebilir estetik özellikleri ve makul maliyetleri nedeniyle 

ñÈĀËÈıɯËÐı ÏÌÒÐÔÓÐĀÐÕËÌɯÌÕɯÚċÒɯtercih edilen  ×ÙÖÛÌÛÐÒɯàÈÒÓÈıċÔÓÈÙËÈÕɯÉÐÙÐËÐÙ 

ȹ&ÌÔÈÓÔÈáɯ ÝÌɯ  ÓÒÜÔÙÜȮɯ ƕƝƝƙȰɯ *ÈÓÌÓÐɯ ÝÌɯ 2ÈÙÈñȮɯ ƖƔƕƚȰɯ *ÖÊÈÈĀÈÖĀÓÜɯ ÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȰɯ /ÙÈÒÈÚÏɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƖȺȭɯ ƕƝƙƔɀÓÐɯ àċÓÓÈÙËÈɯBrecker ÈÓÛċÕɯ

üzerine pÖÙÚÌÓÌÕɯ×ÐıÐÙÐÓÔÌÚÐɯÛÌÒÕÐĀÐÕËÌÕɯÉÈÏÚÌÛÔÐıɯÝÌɯ,#2ɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯ

ÉÜɯÛÈÙÐÏÛÌÕɯÐÛÐÉÈÙÌÕɯËÐıɯÏÌÒÐÔÓÐĀÐÕÌɯÎÐÙÐıɯàÈ×ÔċıÛċÙ (Brecker, 1956). ƕƝƚƔɀÓċɯ

àċÓÓÈÙËÈɯ ÐÚÌɯ6ÌÐÚÛÌÐÕɀċn metal-×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕÛċÚċÕċɯ ÎÌÓÐıÛÐÙÔÌÚÐàÓÌɯMDS 

restorasyonlar ËÈÏÈɯ×Ö×ĹÓÌÙɯÏÈÓÌɯÎÌÓÔÐıȰɯÔÌÛÈÓɯÈÓÛɯàÈ×ċɯĹáÌÙÐÕÌɯÚÐÕÛÌÙÓÌÕÔÐıɯ

ñÖÒɯÒÈÛÔÈÕÓċɯÚÌÙÈÔÐÒɯÜàÎÜÓÈÔÈÚċàÓÈɯĹÙÌÛÐÓÌÕɯÉÜɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯÎÌñÔÐıÛÌɯ

ÚċÒÓċÒÓÈɯÛÌÙÊÐÏɯÌËÐÓÔÐıÛÐÙ. Üretimleri için u áÜÕɯàċÓÓÈÙɯÉÖàÜÕÊÈɯËġÒĹÔɯȹ"AS) 

ÛÌÒÕÐĀÐɯÒÜÓÓÈÕċÓÔċıÛċÙ ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰ 0ÜÈÕÛÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰ 

3ÈÔÈÊɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƘȺ. Üstelik CAS ÛÌÒÕÐĀÐɯ ÏÈÓÌÕɯ ÉÜɯ ÈÓÈÕËÈɯ ÏÐáÔÌÛɯ

ÚÜÕÔÈÒÛÈËċÙ ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰ *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛa; *ÖÊÈÈĀÈÖĀÓÜɯ

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ/ÙÈÉÏÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ.  

 ÕÊÈÒɯËÐıɯÏÌÒÐÔÓÐĀÐÕÌɯƕƝƜƔɀÓÐɯàċÓÓÈÙËÈɯÎÐÙÐıɯàÈ×ÈÕɯbilgisayar destekli 

ÛÈÚÈÙċÔ/bilgisayar destekli üretim ( CAD /CAM ) sistemleri, ĹÙÌÛÐÔɯÚÈÍÏÈÓÈÙċÕċɯ

ÖÛÖÔÈÛÐÒÓÌıÛÐÙÌÙÌÒɯ ×ÙÖÛÌÛÐÒɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ÏċáÓċɯ ÝÌɯ ÏÈÚÚÈÚɯ ĹÙÌÛÐÔÐɯ

ÕÖÒÛÈÚċÕËÈɯ àÌÕÐɯ ÉÐÙɯ ËġÕÌÔɯ ÉÈıÓÈÛÔċıÛċÙȭɯ &ÌñÔÐıÛÌÕɯ ÎĹÕĹÔĹáÌɯ ËÌÕÛÈÓɯ

ÌÕËĹÚÛÙÐËÌɯÍÐáÐÒÚÌÓɯÉÐÙɯ×ÙÖÛÖÛÐ×ÐÕɯÉÐÓÎÐÚÈàÈÙɯËÌÚÛÌÒÓÐɯÚÐÚÛÌÔÓÌÙɯÈÙÈÊċÓċĀċɯÐÓÌɯ

üretimi için üç fark Óċɯ àÈÒÓÈıċÔɯ ÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙȯɯ 2ÜÉÛÙÈÒÛÐÍɯ àÈÒÓÈıċÔȮɯ ÈËÐÛÐÍɯ

àÈÒÓÈıċÔɯÝÌɯÏÐÉÙÐÛɯàÈÒÓÈıċÔ (Uzun, 2008)ȭɯ2ÜÉÛÙÈÒÛÐÍɯàÈÒÓÈıċÔÓÈɯñÈÓċıÈÕɯ" ,ɯ

sistemlerinde ÖÓÜıÛÜÙÜÓÔÈÒɯÐÚÛÌÕÌÕɯÙÌÚÛÖÙÈÚàÖÕÜÕɯĹÙÌÛÐÔÐɯÉÓÖÒÛÈÕɯÒÈáċÕÈÙÈÒɯ
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ÌÓËÌɯÌÛÔÌɯÌÚÈÚċÕÈɯËÈàÈÕÔÈÒÛÈËċÙ ȹ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ. Ancak 

her seferinde ÉĹàĹÒɯÔÐÒÛÈÙËÈɯÔÈÛÌÙàÈÓÐÕɯáÐàÈÕɯÖÓÔÈÚċɯÚġáɯÒÖÕÜÚÜËÜÙ (Kim 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ4áÜÕȮɯƖƔƔƜȺ. #ÐĀÌÙɯÛÈÙÈÍÛÈÕɯÈËÐÛÐÍɯ" ,ɯÚÐÚÛÌÔÓÌÙÐȮɯÛÈÉÈÒÈɯ

ĹáÌÙÐÕÌɯ ÛÈÉÈÒÈɯ ÌÒÓÌàÌÙÌÒɯ ×ÙÖÛÌÛÐÒɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ĹÙÌÛÐÔÐÕÌɯ ÖÓÈÕak 

ÛÈÕċÔÈÒÛÈËċÙȭɯ !Üɯ ÚÈàÌËÌɯ ÒÖÔ×ÓÐÒÌ ıÌÒÐÓÓÐ, ÉÐÙÌàÚÌÓɯ ÎÌÖÔÌÛÙÐÓÌÙÐÕɯ ËĹıĹÒɯ

ÏÈÊÐÔÓÐɯ ÝÌɯ ÏÈÚÚÈÚɯ ĹÙÌÛÐÔÐɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓÌÉÐÓÔÌÒÛÌËÐÙȭɯ  àÙċÊÈɯ ÈËÐÛÐÍɯ " ,ɯ

sistemlerinde ÈÙÛċÒɯÔÈÛÌÙàÈÓɯÔÐÒÛÈÙċɯÈÚÎÈÙÐàÌɯÐÕËÐÙilÔÐıÛÐÙ ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

ƖƔƕƛÈȰɯ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛÉȺ. &ÌÓÐıÛÐÙÐÓÔÐıɯÚÖÕɯĹÙÌÛÐÔɯàÈÒÓÈıċÔċɯÐÚÌɯÏÐÉÙÐÛɯ

àÈÒÓÈıċÔËċÙȭɯHibrit CAM sistemleri s ubtraktif ve aditif sistemlerin bir 

kombinasyonu olarak ifade edilseler de; ËÐı ÏÌÒÐÔÓÐĀÐɯ ×ÙÈÛÐĀÐÕËÌɯ ÏÌÕĹáɯ

yayÎċÕɯÉÐÙɯÒÜÓÓÈÕċÔÈɯÚÈÏÐ×ɯËÌĀÐÓËÐÙÓÌÙ (Uzun, 2008).  

8ÈÒċÕɯ ÎÌñÔÐıÛÌɯ ËġÒĹÔɯ ×ÙÖÚÌËĹÙĹÕËÌÕɯ ÒÈàÕÈÒÓÈÕÈÕɯ ÚÖÙÜÕÓÈÙċɯ

ÖÙÛÈËÈÕɯÒÈÓËċÙÔÈÒɯÈÔÈÊċàÓÈɯCAS ÛÌÒÕÐĀÐÕÌɯÈÓÛÌÙÕÈÛÐÍɯÖÓÈÉÐÓÌÊÌÒɯÍÈÙÒÓċɯ" ,ɯ

ÛÌÒÕÐÒÓÌÙÐɯÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙ ȹ ÉËÜÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ*ÈÓÌÓÐɯÝÌɯ2ÈÙÈñȮɯƖƔƕƚȰɯ*ÐÔɯ

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛÉȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

ƖƔƕƚȰɯ-ÌÚÚÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ/ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ. Post-sinterize sert 

metal frezeleme (FHAM), selektif lazer sinterleme (SLS) ve son zamanlarda 

ÎÌÓÐıÛÐÙÐÓÌÕɯ ×ÙÌ-ÚÐÕÛÌÙÐáÌɯ àÜÔÜıÈÒɯ ÔÌÛÈÓɯ ÍÙÌáÌÓÌÔÌɯ ȹ/2 ,Ⱥɯ Úġáɯ ÒÖÕÜÚÜɯ

alternatif üretim tekniklerine verilebilecek örneklerdir  ȹ*ÖÊÈÈĀÈÖĀÓÜɯ ÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȺȭɯ /ÖÙġáɯ àÈ×ċËÈɯ ÖÓÔÈàÈÕȮɯ ÚÌÙÛɯ ÔÌÛÈÓɯ ÈÓÈıċÔɯ ÉÓÖÒÓÈÙċÕċÕɯ

ÍÙÌáÌÓÌÕÔÌÚÐɯÐÓÌɯ×ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÌÓËÌɯÌËÐÓÔÌÚÐɯÖÓÈÙÈÒɯÛÈÕċÔÓÈÕÈÕ 

%' ,ɯÚÐÚÛÌÔÐɯÚÜÉÛÙÈÒÛÐÍɯĹÙÌÛÐÔɯ×ÙÌÕÚÐÉÐɯÈÓÛċÕËÈɯñÈÓċıÔÈÒÛÈËċÙ (Jung, 2017; 

5ÖÑËÈÕÐɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƗȺ. !Üɯ ÚÐÚÛÌÔËÌɯ ÚÐÕÛÌÙÓÌÕÔÐıɯ ÉÓÖÒÓÈÙċÕɯ ÚÌÙÛɯ

àÈ×ċÚċÕËÈÕɯ ËÖÓÈàċɯ ÍÙÌáÌÓÌÔÌɯ ÐıÓÌÔÐÕÐɯ ÎÌÙñÌÒÓÌıÛÐÙÔÌÒɯ ÚÖÕɯ ËÌÙÌÊÌɯ áÖÙËÜÙȭɯ

!ÜÕÜÕÓÈɯÉÐÙÓÐÒÛÌȮɯÈÓÌÛÓÌÙɯÈĀċÙɯÈÉÙÈáàÖÕÈɯÝÌɯÈıċÙċɯċÚċÕÔÈàÈɯÔÈÙÜáɯÒÈÓÔÈÒÛÈËċÙȭɯ

IĹÕÒĹɯÍÙÌáÌÓÌÔÌɯÐıÓÌÔÐɯÚÐÕÛÌÙÓÌÔÌɯÐıÓÌÔÐÕËÌÕɯÚÖÕÙÈɯÎÌÙñÌÒÓÌıÛÐÙÐÓmektedir  

(Kaleli ve Saraç, 2016; *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛÉȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ
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ƖƔƕƚȰɯ /ÈÙÒɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȺȭɯ %ÈÒÈÛɯ ÍÙÌáÌÓÌÕÔÐıɯ ÉÓÖÒÓÈÙċÕɯ ÛÌÒÙÈÙËÈÕɯ ÉÐÙɯ

ÚÐÕÛÌÙÓÌÔÌɯÐıÓÌÔÐÕÌɯÛÈÉÐɯÛÜÛÜÓÔÈÚċÕÈɯÎÌÙÌÒɯàÖÒÛÜÙ ȹ/ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ. 

3ÖáɯÉÈáÓċɯÔÈÛÌÙàÈÓÓÌÙÐÕɯÒÜÓÓÈÕċÓËċĀċɯ2+2ɯÛÌÒÕÐĀÐɯÐÚÌɯ×ÈÙÛÐÒĹÓɯ×ÙÌÒĹÙÚġÙÓÌÙÐÕÐÕɯ

ÓÈáÌÙɯ àÈÙËċÔċɯ ÐÓÌɯ ÉÐÙÓÌıÛÐÙÐÓÔÌÚÐÕÌɯ ÖÓÈÕÈÒɯ ÛÈÕċÔÈÒÛÈËċÙɯ ÝÌɯ ÈËÐÛÐÍɯ ĹÙÌÛÐÔɯ

×ÙÌÕÚÐÉÐɯÈÓÛċÕËÈɯñÈÓċıÔÈÒÛÈËċÙ ȹ*ÈÓÌÓÐɯÝÌɯ2ÈÙÈñȮɯƖƔƕƚȰɯ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰɯ

*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺȭɯ2ġáɯÒÖÕÜÚÜɯÛÌÒÕÐÒÛÌɯĹÙÌÛÐÔɯÚĹÙÌÚÐɯÒċÚÈËċÙȭɯ

 àÙċÊÈɯ ĹÙÌÛÐÔÐɯ ÛÈÔÈÔÓÈÕÔċıɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙȮɯ ËġÒĹÔɯ ÛÌÒÕÐĀÐɯ ÐÓÌɯ ĹÙÌÛÐÓÔÐıɯ

ÙÌÚÛÖÙÈÚàÖÕÓÈÙÈɯ ÒċàÈÚÓÈɯ ËÈÏÈɯ Ðài yüzeysel ve mekanik özellikler 

sergilemektedirler  ȹ*ÖÊÈÈĀÈÖĀÓÜɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƛȺ. PSAM, sonradan 

sinterlenecek olan bloktan frezeleme ile restorasyonun elde edilmesi süreci 

ÖÓÈÙÈÒɯÛÈÕċÔÓÈÕÔÈÒÛÈËċÙȭɯ!ÓÖÒÓÈÙɯÎġáÌÕÌÒÓÐËÐÙɯȹ×ÖÙġáȺɯÝe pre-ÚÐÕÛÌÙÓÌÕÔÐıɯ

ÏÈÓËÌËÐÙȭɯ !Üɯ ËÜÙÜÔɯ ÐÚÌɯ ÐıÓÌÕÌÉÐÓÐÙÓÐĀÐɯ ÈÙÛÛċÙÔÈÒÛÈËċÙɯ ÝÌɯ ÉġàÓÌÊÌɯ ÏċáÓċɯ ÉÐÙɯ

ÍÙÌáÌÓÌÔÌɯÐıÓÌÔÐÕÌɯÖÓÈÕÈÒɯÛÈÕċÔÈÒÛÈËċÙ ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛÈȰɯ*ÐÔɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

ƖƔƕƚȰɯ/ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺȭɯ ÕÊÈÒȮɯÍÙÌáÌÓÌÕÔÐıɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÈÙÎÖÕɯÎÈáċɯ

ÈÛÔÖÚÍÌÙÐÕËÌɯÚÐÕÛÌÙÓÌÔÌɯÐıÓÌÔÐÕÌɯÔÈÙÜáɯÉċÙÈÒċÓÔÈÚċɯÎÌÙÌÒÔÌÒÛÌËÐÙ (Jung, 

2017)ȭɯ !Üɯ ÜàÎÜÓÈÔÈɯ ÐÚÌɯ ǔƕƕɯ ÏÈÊÐÔÚÌÓɯ ÒĹñĹÓÔÌàÌɯ ÕÌËÌÕɯ ÖÓÔÈÒÛÈËċÙ 

ȹ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ/ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ. Bu nedenle, PSAM 

ÐÓÌɯ àÈ×ċÓÈÕɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ÈËÈ×ÛÈÚàÖÕÜɯ ÈÙÈıÛċÙÔÈÊċÓÈÙċÕɯÐÓÎÐɯ ÖËÈĀċɯ

ÖÓÔÜıÛÜÙȭ 

4áÜÕɯËġÕÌÔɯÒÓÐÕÐÒɯ×ÌÙÍÖÙÔÈÕÚɯÈñċÚċÕËÈÕɯÉÈıÈÙċÓċɯÉÐÙɯÏÐáÔÌÛɯÚÜÕÈÕɯ

MDS restorasyonlarda hekimler mekanik komplikasyonlardan ziyade 

ÉÐàÖÓÖÑÐÒɯ ÒÖÔ×ÓÐÒÈÚàÖÕÓÈÙÓÈɯ ÒÈÙıċÓÈıÔÈÒÛÈËċÙÓÈÙ. Bu durum ise büyük 

oranda sabit protetik restorasyonlar vÌɯ×ÌÙÐÍÌÙÈÓɯÈĀċáɯËÖÒÜÓÈÙċɯÈÙÈÚċÕËÈÒÐɯ

ËÌÕÎÌÓÐɯ ÐÓÐıÒÐàÐɯ ÖÓÜÔÚÜáɯ ÖÓÈÙÈÒɯ ÌÛÒÐÓÌàÌÕɯ ÔÈÙÑÐÕÈÓɯ ÝÌɯ ÐÕÛÌÙÕÈÓɯ ÜàÜÔɯ

ÉÖáÜÒÓÜÒÓÈÙċÕËÈÕɯÒÈàÕÈÒÓÈÕÔÈÒÛÈËċÙ ȹxÙÛÖÙ×ɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƕȰɯ3ÈÔÈÊɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺȭɯ*ÙÖÕɯÒÌÕÈÙÓÈÙċÕËÈÒÐɯÈñċÒÓċÒÓÈÙɯÉÈĀÓÈàċÊċɯÈÑÈÕċÕɯñġáĹÕÔÌÚÐÕÌɯ
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ÕÌËÌÕɯ ÖÓÔÈÒÛÈȰɯ ÎċËÈȮɯ ×ÓÈÒɯ ÝÌɯ ÉÈÒÛÌÙÐÓÌÙɯ ÐñÐÕɯ ×ÖÛÈÕÚÐàÌÓɯ ÙÌÛÈÕÚÐàÖÕɯ

ȹÈÒĹÔĹÓÈÚàÖÕȺɯ ÈÓÈÕÓÈÙċɯ ÖÓÜıÛÜÙÔÈÒÛÈËċÙÓÈÙȭɯ #ÈÏÈÚċȮɯ ÈĀċáɯ ÖÙÛÈÔċÕċÕɯ ËÐıɯ

ËÖÒÜÚÜàÓÈɯ ËÖĀÙÜËÈÕɯÛÌÔÈÚɯ ÌÛÔÌÚÐÕÌɯ ÕÌËÌÕɯ ÖÓÈÕɯ ÚċáċÕÛċȮɯ ÈıċÙċɯ ËÜàÈÙÓċÓċÒȮɯ

sekonder çürük oluıÜÔÜȮɯ ÌÕËÖËÖÕÛÐÒɯ ×ÙÖÉÓÌÔÓÌÙȮɯ ÎÐÕÎÐÝÈÓɯ ÚÜÓÒÜÚÛÈɯ ÚċÝċɯ

ÈÙÛċıċȮɯ ×ÌÙÐÖËÖÕÛÈÓɯ ÏÈÚÛÈÓċÒÓÈÙɯ ÝÌɯ ÒÌÔÐÒɯ ÒÈàÉċɯ ÎÐÉÐɯ ñÖÒɯ ñÌıÐÛÓÐɯ

komplikasyonlara yol açabilmektedir ler ȹ*ÈÕÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ-ÈÞÈÍÓÌÏɯ

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰɯ2ÏÐÙÈÛÚÜÊÏÐɯÝÌɯËÐĀÌÙÓÌÙÐȮ ƖƔƔƚȰɯ7ÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ9ÌÕÎɯ

ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƙȺȭɯ 3ĹÔɯ ÉÜÕÓÈÙċÕɯ ËċıċÕËÈɯ ÐÕÛÌÙÕÈÓɯ ÜàÜÔɯ ÉÖáÜÒÓÜÒÓÈÙċɯ

ÔÈÓÖÒÓĹáàÖÕɯ ÝÌɯ ÙÌÛÈÕÚÐàÖÕɯ ÒÈàÉċàÓÈɯ ÚÖÕÜñÓÈÕÈÉÐÓÔÌÒÛÌËÐÙ (Colpani ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȺȭɯ8ÜÒÈÙċËÈɯÉÈÏÚÐɯÎÌñÌÕɯÕÌËÌÕÓÌÙËÌÕɯġÛĹÙĹɯÔÈÙÑÐÕÈÓɯÝÌɯÐÕÛÌÙÕÈÓɯ

ÈËÈ×ÛÈÚàÖÕÜÕɯÚÈÉÐÛɯ×ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÉÈıÈÙċɯÝÌɯÜáÜÕɯġÔĹÙÓĹÓĹĀĹÕËÌɯ

ÌÕɯġÕÌÔÓÐɯÒÙÐÛÌÙÓÌÙɯÖÓËÜĀÜɯÉÐÙñÖÒɯñÈÓċıÔÈɯÛÈÙÈÍċÕËÈÕɯÉÐÓËÐÙÐÓÔÐıÛÐÙ (Farjood 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰɯ0ÜÈÕÛÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰɯ4ÊÈÙɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȰɯ5ÖÑËÈÕÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȺ. 

,ÌÝÊÜÛɯ ÓÐÛÌÙÈÛĹÙËÌȮɯ Ĺñɯ ĹàÌÓÐɯ ÚÈÉÐÛɯ ×ÙÖÛÌÛÐÒɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ

ÈËÈ×ÛÈÚàÖÕɯËÌĀÌÙÓÌÕËÐÙÔÌÚÐɯÕÈËÐÙËÐÙɯÝÌɯàÐÕÌɯÛÌÒÙÈÙÓÈÕÈÕɯÍċÙċÕÓÈÔÈÓÈÙċÕɯMDS 

ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕ ÈËÈ×ÛÈÚàÖÕÜɯĹáÌÙÐÕÌɯÌÛÒÐÚÐÕÐɯËÌĀÌÙÓÌÕËÐÙÌÕɯÔÌÝÊÜÛɯÉÐÓÐÔÚÌÓɯ

ÈÙÈıÛċÙÔÈÓÈÙɯ ÖÓËÜÒñÈɯ ÈáËċÙȭ Bu nedenle in vit ro ñÈÓċıÔÈÔċáċÕɯ ÈÔÈÊċȮɯ

ÛÌÒÙÈÙÓÈÕÈÕɯÍċÙċÕÓÈÔÈÓÈÙċÕɯÍÈÙÒÓċɯÈÓÛɯàÈ×ċɯĹÙÌÛÐÔɯÛÌÒÕÐÒÓÌÙÐɯÒÜÓÓÈÕċÓÈÙÈÒɯÐÔÈÓɯ

edilen üç üyeli metal destekli ÚÌÙÈÔÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÔÈÙÑÐÕÈÓȮɯÈÒÚÐàÈÓȮɯ

aksiyo-ÖÒÓĹáÈÓɯÝÌɯÖÒÓĹáÈÓɯÈËÈ×ÛÈÚàÖÕÜɯĹáÌÙÐÕËÌÒÐɯÌÛÒÐÚÐÕÐɯËÌĀÌÙÓÌÕËÐÙÔÌÒɯ

ve söz konusu teknikleri ÒÈÙıċÓÈıÛċÙÔÈÒÛċÙȭɯ 

!ÜɯñÈÓċıÔÈËÈɯÛÌÚÛɯÌËÐÓÌÕɯÐÓÒɯÚċÍċÙ hipotez, kontrol grubu (C AS) ile test 

ÎÙÜ×ÓÈÙċɯȹ%' ,Ȯɯ2+2ɯÝÌɯ/2 ,ȺɯÈÙÈÚċÕËÈɯÔÈÙÑÐÕÈÓȮɯÈÒÚÐàÈÓȮɯÈÒÚÐàÖ-oklüzal ve 

ÖÒÓĹáÈÓɯ ÈËÈ×ÛÈÚàÖÕɯ ÈñċÚċÕËÈÕɯ ÛÌÒÙÈÙÓÈÕÈÕɯ ÍċÙċÕÓÈÔÈÓÈÙċÕɯ ÏÐñÉÐÙɯ ÌÛÒÐÚÐÕÐÕɯ

ÉÜÓÜÕÔÈËċĀċɯàġÕĹÕËÌËÐÙȭɯdÒÐÕÊÐɯÚċÍċÙ ÏÐ×ÖÛÌáɯÐÚÌɯËġÙÛɯÎÙÜ×ɯÈÙÈÚċÕËÈɯÔÈÙÑÐÕÈÓȮɯ
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aksiyal, aksiyo-ÖÒÓĹáÈÓɯ ÝÌɯ ÖÒÓĹáÈÓɯ ÜàÜÔɯ ÈñċÚċÕËÈÕɯ ÈÕÓÈÔÓċɯ ÉÐÙɯ ÍÈÙÒÓċÓċÒɯ

ÉÜÓÜÕÔÈËċĀċɯàġÕĹÕËÌËÐÙȭ 
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2 &$-$+ɯ!d+&d+$1 

2.1 #Ðıɯ'ÌÒÐÔÓÐĀÐÕËÌɯMetaller  

#Ðıɯ ÏÌÒÐÔÓÐĀÐɯ ÖÓËÜÒñÈɯ ÎÌÕÐıɯ ÉÐÙɯ ÔÈÛÌÙàÈÓɯyelpazesine sahiptir. 

Metaller ÚġáɯÒÖÕÜÚÜɯàÌÓ×ÈáÌÕÐÕɯÉÈıÓċÊÈɯĹÙĹÕÓÌÙÐndendir. Restoratif ürünlerin 

fiziksel, ÒÐÔàÈÚÈÓɯÝÌɯÉÐàÖÓÖÑÐÒɯġáÌÓÓÐÒÓÌÙÐÕÐÕɯËÐÒÒÈÛÌɯÈÓċÕÔÈÚċɯËÖĀÙÜɯÛÌÙÊÐÏɯ

ÕÖÒÛÈÚċÕËÈɯ ġÕÌÔɯ ÈÙáɯ ÌÛÔÌÒÛÌËÐÙȭɯ !Üɯ ÕÌËÌÕÓÌɯ ÐÓÎÐÓÐɯ ÙÌÚÛÖÙÈÛÐÍɯ ÔÈÛeryalin  

àÈ×ċÚċȮɯ ÍÐáÐÒÖ-kimyasal özellikleri ve biyolojik özellikleri önemle 

irdelenmelidir.  

 

 Metallerin Kimyasal ve Atomik Ya ×ċÚċ 

 

/ÌÙÐàÖËÐÒɯ ÛÈÉÓÖÕÜÕɯ ĹñÛÌɯ ÐÒÐÚÐÕÐɯ ÖÓÜıÛÜÙÈÕɯ Ôetaller iyonizasyon 

ÌÚÕÈÚċÕËÈɯËÐĀÌÙɯ ÌÓÌÔÌÕÛÓÌÙÌɯ ÌÓÌÒÛÙÖÕɯ ÝÌrerek reaksiyona girmektedirler  

(Powers ve Wataha, 2013, s. 134). $ÓÌÒÛÙÖÕɯÉÈĀċıċɯàÈ×ÈÙÈÒɯÐàÖÕÐáÌɯÖÓÔÈÓÈÙċɯ

ÔÌÛÈÓÓÌÙÐɯ ÚÌÙÉÌÚÛȮɯ ×ÖáÐÛÐÍɯ àĹÒÓĹȮɯ ÒÈÙÈÙÓċɯ ÐàÖÕÓÈÙÈɯ ËġÕĹıÛĹÙÔÌÒÛÌËÐÙȭɯBu 

durum ise  metallere, dÐıɯÏÌÒÐÔÓÐĀÐɯÈñċÚċÕËÈÕɯoldukça önemli olan birçok  

metalik özellik kazanËċÙÔÈÒÛÈËċÙ (Sakaguchi ve Powers, 2012, s. 136).  

*ÈÛċɯ ÏÈÓËÌÒÐɯ ÔÌÛÈÓÓÌÙɯ ÈÛÖÔÐÒɯ ËĹáÌàËÌɯ ÐÕÊÌÓÌÕËÐÒÓÌÙÐÕËÌ kristal  

ËÐáÐÓÌÙÐÕËÌÕɯÖÓÜıÛÜÒÓÈÙċɯÎġáÓÌÔÓÌÕÌÉÐÓÐÙȭɯ$ÙÐàÐÒɯÏÈÓËÌÒÐɯÉÐÙɯÔÌÛÈÓɯÝÌàÈɯÈÓÈıċÔɯ

ÚÖĀÜÛÜÓÔÈàÈɯ ÉÈıÓÈÕËċĀċÕËÈɯ ÒÈÛċÓÈıÔÈɯ ȹkristalizasyon ) süreci de ÉÈıÓÈÙȭɯ

Kristaliza syon Ɂçekirdekɂ ÖÓÈÙÈÒɯÈËÓÈÕËċÙċÓÈÕɯÚ×ÌÚÐÍÐÒɯÈÓÈÕÓÈÙËÈ ÉÈıÓÈÙɯÝÌɯ

kristaller çekird ÌÒÛÌÕɯàÈàċÓÈÕɯËÌÕËÙÐÛÓÌÙ ÈÙÈÊċÓċĀċàÓÈɯÉĹàĹÙȭ Çekirdekler genel 

ÖÓÈÙÈÒɯ ÌÙÐÔÐıɯ ÔÌÛÈÓɯ ÒĹÛÓÌÚÐÕÐÕɯ ÉĹÕàÌÚÐÕËÌɯ ÉÈÙċÕËċÙËċĀċɯ ÚÈÍɯ ÖÓÔÈàÈÕɯ

maddeler ÛÈÙÈÍċÕËÈÕɯÖÓÜıÛÜrulurlar . Kristalizasyon tĹÔɯÔÈÛÌÙàÈÓɯÒÈÛċÓÈıÈÕÈɯ

kadar ve tüm kristaller temas edene kadar devam eder. Bu noktada her bir 

kristal Ɂtanecik/granül /grenɂ (grain) olarak; ÐÒÐɯÛÈÕÌÊÐÒɯÈÙÈÚċÕËÈÒÐɯÈÓÈÕɯÐÚÌɯ

ɁÛÈÕÌÊÐÒɯÚċÕċÙċɂ (grain boundary) ÖÓÈÙÈÒɯÈËÓÈÕËċÙċÓċÙ (McCabe ve Walls, 2008, s. 

53; Wataha, 2002). TÈÕÌÊÐÒÓÌÙɯÏÌÙɯàġÕËÌɯàÈÒÓÈıċÒɯÖÓÈÙÈÒɯÈàÕċɯÉÖàÜÛÓÈÙÈɯÚÈÏÐ×ɯ
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olËÜÒÓÈÙċÕËÈÕȮɯÒÙÐÚÛÈÓÐáÈÚàÖÕɯ ÚÖÕÙÈÚċɯ ÖÓÜıÈÕ àÈ×ċɯ ɁÌıÐÛɯ ÌÒÚÌÕÓÐɯ ÛÈÕÌÊÐÒɯ

àÈ×ċÚċɂɯ(equiaxed grain structure) ÖÓÈÙÈÒɯ ÛÈÕċÔÓÈÕċÙȭ Söz konusu tanecik 

àÈ×ċÚċÕËÈÒÐɯ ÏÌÙÏÈÕÎÐɯ ÉÐÙɯ ËÌĀÐıÐÒÓÐÒɯ ÐÚÌ ÍÈÙÒÓċɯ ÒÙÐÚÛÈÓɯsistemlerinin ortaya 

ñċÒÔÈÚċÕÈɯȹ3ÈÉÓÖɯƖȭƕȺ ȹ©ÌÒÐÓɯƖȭƕȺɯÝÌ böylece metalin mekanik özelliklerinde 

ġÕÌÔÓÐɯËÌĀÐıÐÒÓÐÒÓÌÙÌɯÕÌËÌÕɯÖÓÈÉÐÓÐÙ (McCabe ve Walls, 2008; Sakaguchi ve 

Powers, 2012). 

Tablo 2.1. Metallerde ÎġÙĹÓÌÉÐÓÌÊÌÒɯƚɯÍÈÙÒÓċɯÒÙÐÚÛÈÓɯÚÐÚÛÌÔÐɯÝÌɯÈÓÛɯÎÙÜ×ÓÈÙċ 

(Sakaguchi ve Powers, 2012, s. 137). 

       

 

 

 

 

 

 
 
 

 

©ÌÒÐÓɯ2.1ȭɯ#ÌÕÛÈÓɯÔÌÛÈÓÓÌÙËÌɯÝÌɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕËÈɯÌÕɯÚċÒɯÎġÙĹÓÌÕɯÒÙÐÚÛÈÓɯ

àÈ×ċÓÈÙċȯɯ ȺBody-centered cubic cell B)Face-centered cubic cell C)Hexagonal close-

packed cell (Sakaguchi ve Powers, 2012, s. 138) 

 

 

 

 

Kübik 

Triklinik 

Tetragonal Hekzagonal 

Ortorombik Monoklinik 

Simple 
Body-centered 
Face-centered 

Simple 
Body-centered 
Face-centered 
Base-centered 

Simple 
Body-centered 
Rhombohedric 

Simple 
Base-centered 
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 ,ÌÛÈÓÓÌÙÐÕɯ2ċÕċÍÓÈÕËċÙċÓÔÈÚċ 

 

#ÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÔÌÛÈÓÓÌÙ, soy metaller (noble metals) ve baz metaller 

(non-noble/base metals) olmak üzere iki temel  ÎÙÜÉÈɯÈàÙċÓÔÈÒÛÈËċÙÓÈÙ (Powers 

ve Wataha, 2013, s. 134; Sakaguchi ve Powers, 2012, s. 212).  

Soy ÔÌÛÈÓÓÌÙɯÖÙÈÓɯÒÈÝÐÛÌɯÐñÌÙÐÚÐÕËÌÒÐɯáÖÙÓÜɯıÈÙÛÓÈÙÈɯÙÈĀÔÌÕɯÒÖÙÖáàÖÕÈɯ

ÒÈÙıċɯÎġÚÛÌÙËÐÒÓÌÙÐɯÔĹÒÌÔÔÌÓɯËÐÙÌÕñɯÐÓÌɯÉÐÓÐÕÔÌÒÛÌËÐÙÓÌÙȭɯ/eriyodik tabloda 

yedi adet soy metal ÉÜÓÜÕÔÈÒÛÈËċÙȭɯ!ÜÕÓÈÙɯÈÓÛċÕ (Au) , paladyum  (Pd), platin  

(Pt), iri dyum (Ir), rodyum (Rh), rutenyum (Ru) ve osmiyumdur (Os) ; ancak 

söz konusu metallerden sadece üç tanesi (Au, Pd, Pt) majör element olarak 

ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙËÈɯ ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙ ȹ©ÌÒÐÓɯ ƖȭƖ). #ÐĀÌÙɯ ÚÖà metaller ise 

ÈÓÈıċÔÓÈÙÈɯ ñÌıÐÛÓÐɯ ġáÌÓÓÐÒÓÌÙɯ ÒÈáÈÕËċÙÔÈÒɯ ÈÔÈÊċàÓÈɯ ÔÐÕġÙɯ Ìlement olarak 

ÒÈÛċÓÔÈÒÛÈËċÙȭ !ÈáċɯÔÌÛÈÓĹÙÑÐɯÜáÔÈÕÓÈÙċɯÎĹÔĹıɯÌÓÌÔÌÕÛÐÕÐɯËÌɯɁsoy ÔÌÛÈÓɂɯÈËċɯ

ÈÓÛċÕËÈɯÚċÕċÍÓÈÕËċÙÚÈÓÈÙɯËÈȰɯÖÙÈÓɯÒÈÝÐÛÌɯÐñÌÙÐÚÐÕËÌɯÒÖÙÖáàÖÕÈɯÌĀÐÓÐÔÓÐɯÖÓÔÈÚċɯ

ÕÌËÌÕÐàÓÌɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯsoy metal olarak kabul görmemektedir  (McCabe 

ve Walls, 2008, s. 134; Sakaguchi ve Powers, 2012, s. 213).  

Soy olmayan metaller ɁÉÈáɯÔÌÛÈÓɂ olarak ifade edilirler.  IÖÒɯÚÈàċËÈ 

baz metal mevcut olsa da; titanyum (Ti), ÕÐÒÌÓɯȹ-ÐȺȮɯÉÈÒċÙɯȹ"ÜȺȮɯÎĹÔĹıɯȹ ÎȺȮɯ

kobalt (Co), molibden  (Mo), kalay (Sn), tungsten/volfram (W) , galyum (Ga), 

indiyum (In)  ÝÌɯñÐÕÒÖɯȹ9ÕȺɯËÌÕÛÈÓɯÈÓÈıċÔÓÈÙËÈɯÚċÒÓċÒÓÈɯÛÌÙÊÐÏɯÌËÐÓÌÕɯ ÉÈáɯ

metallerdir  ȹ©ÌÒÐÓɯƖȭƖ). Co, Ni  ve Ti, ÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈrda majör element 

ÖÓÈÙÈÒɯÛÌÙÊÐÏɯÌËÐÓÔÌÒÛÌȰɯËÐĀÌÙÓÌÙÐɯÐÚÌɯÔÐÕġÙɯÌÓÌÔÌÕÛ ya da eser element olarak 

ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭ Baz metaller, ÈÓÈıċÔÓÈÙÈɯËÌÕÛÈÓɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯÐñÐÕɯÎerekli 

ÖÓÈÕɯ ËÈàÈÕċÒÓċÓċĀċȮɯ ÌÚÕÌÒÓÐĀÐ ÝÌɯ ÈıċÕÔÈɯ ËÐÙÌÕÊÐni ÒÈáÈÕËċÙÔÈÒɯ ÈÔÈÊċàÓÈɯ

eklenmektedir. Ancak saf baz metallerin oral kavitede korozyona  ÌĀÐÓÐÔÐÕÐÕ 

soy ÔÌÛÈÓÓÌÙËÌÕɯ ËÈÏÈɯ ÍÈáÓÈɯ ÖÓËÜĀÜ bilinmektedir. Bu nedenle saf baz 

ÔÌÛÈÓÓÌÙɯËÌÕÛÈÓɯÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯÕÌÙÌËÌàÚÌɯÏÐñɯÒÜÓÓÈÕċÓÔÈÔċıÛċÙȭɯ!ÜɯËÜÙÜÔÈɯ

tek istisna ise ÌÕËÖÖÚÚÌġáɯ ÐÔ×ÓÈÕÛÓÈÙËÈɯ ÚÈÍÈɯ àÈÒċÕɯ ÍÖÙÔËÈɯ ÒÜÓÓÈÕċÓÈÕɯ
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titanyumdur  (McCabe ve Walls, 2008, s. 134-135; Sakaguchi ve Powers, 2012, 

s. 215-217). 

  

          
 

©ÌÒÐÓɯ2.2. ,ÌÛÈÓÐÒɯÌÓÌÔÌÕÛÓÌÙÐÕɯȹÔÈÝÐȺȮɯàÈÙċ-metal elementlerin (mor ) ve 

metÈÓÐÒɯÖÓÔÈàÈÕɯÌÓÌÔÌÕÛÓÌÙÐÕɯȹÚÈÙċȺɯ×ÌÙÐàÖËÐÒɯÛÈÉÓÖËÈɯËÈĀċÓċÔċ (Tabloda 

ÌÓÌÔÌÕÛɯÚÐÔÎÌÓÌÙÐÕËÌÕɯÒÖàÜɯÖÓÔÈàÈÕÓÈÙɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȺ              

(Sakaguchi ve Powers, 2012, s. 136) 

 

2.2 #Ðıɯ'ÌÒÐÔÓÐĀÐÕËÌɯ,ÌÛÈÓɯ ÓÈıċÔÓÈÙċ 

 ,ÌÛÈÓɯ ÓÈıċÔÓÈÙÈɯ&ÌÕÌÓɯ!ÈÒċı 

 

dÒÐɯÝÌàÈɯËÈÏÈɯÍÈáÓÈɯÔÌÛÈÓÐÕɯÒÈÙċıċÔċɯÚÖÕÜÊÜÕËÈ ya da bir veya daha 

ÍÈáÓÈɯÔÌÛÈÓɯÌÓÌÔÌÕÛɯÐÓÌɯÔÌÛÈÓɯÖÓÔÈàÈÕɯÉÐÙɯÌÓÌÔÌÕÛÐÕɯÒÈÙċıċÔċɯÚÖÕÜÊÜÕËÈɯelde 

ÌËÐÓÌÕɯ àÈ×ċɯ ɁÈÓÈıċÔɂɯ ÖÓÈÙÈÒɯ ÐÚÐÔÓÌÕËÐÙÐÓÔÌÒÛÌËÐÙ ȹ+ÌÌɯ ÝÌɯ ËÐĀÌÙÓÌÙÐ, 2015; 

Wataha, 2002; Wataha, 2000). dÒÐɯÔÌÛÈÓÐÕɯÒÈÙċıċÔċɯÐÓÌɯÐÒÐÓÐɯÈÓÈıċÔÓÈÙɯ(binary 

alloys)ȰɯĹñɯÔÌÛÈÓÐÕɯÒÈÙċıċÔċɯÐÓÌɯĹñÓĹɯÈÓÈıċÔÓÈÙɯ(ternary alloys) elde edilmektedir  

(McCabe ve Walls, 2008, s. 56). #ÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÒÜÓÓÈÕċÓÈÕɯÈÓÈıċÔÓÈÙɯÐÚÌɯÌÕɯ

ÈáɯƘȮɯÚċÒÓċÒÓÈɯƚɯÝÌàÈɯËÈÏÈɯÍÈáÓÈɯÔÌÛÈÓËÌÕɯÖÓÜıÔÈÒÛÈËċÙȭɯ!ÜɯÕÌËÌÕÓÌɯÚöz 

ÒÖÕÜÚÜɯÈÓÈıċÔÓÈÙɯÔÌÛÈÓĹÙÑÐÒɯÈñċËÈÕɯÒÖÔ×ÓÌÒÚɯÉÐÙɯàÈ×ċàÈɯÚÈÏÐ×ÛÐÙÓÌÙ (Wataha, 
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2002; Wataha, 2000). Protetik restorasyonlarda saf metallerden ziyade dental 

ÈÓÈıċÔÓÈÙɯÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯIĹÕÒĹɯÚÈÍɯÔÌÛÈÓÓÌÙɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯÐñÐÕɯàÌÛÌÙÓÐɯ

fiziksel, biyolojik ve mekanik özellikler sergileyememektedirler (Wataha, 

2002; Wataha ve Messer, 2004).  

$ÙÐÔÐıɯ ÏÈÓËÌɯ ÐÒÌÕɯ ÔÌÛÈÓÓÌÙɯ ÉÐÙÉÐÙÐɯ ÐñÐÕËÌɯ ñġáĹÕÌÙÌÒɯ ÈÓÈıċÔÓÈÙċɯ

ÖÓÜıÛÜÙÜÙÓÈÙȭɯ !Èáċɯ ÌÓÌÔÌÕÛÓÌÙɯ ȹ Üɯ ÝÌɯ /ËȺɯ ÉÐÙÉÐÙÓÌÙÐàÓÌɯ ÛÈÔɯ ÈÕÓÈÔċàÓÈɯ

ÒÈÙċıċÙÒÌÕȰɯÉÈáċɯÌÓÌÔÌÕÛÓÌÙɯȹ"ÖɯÝÌɯ ÎȺɯÐÚÌɯÈàÕċɯÛÜÛÜÔÜɯsergilememektedir  

(Wataha, 2002). $ÙÐàÐÒɯÏÈÓËÌÒÐɯÔÌÛÈÓÓÌÙɯÉÐÙÉÐÙÓÌÙÐɯÐñÌÙÐÚÐÕËÌɯÒÈÙıċÓċÒÓċɯÖÓÈÙÈÒɯ

ñġáĹÕÔÌÒÛÌɯÝÌɯÈÓÈıċÔÓÈÙċɯÖÓÜıÛÜÙÔÈÒÛÈËċÙÓÈÙȭɯ!ÜɯÚĹÙÌñÛÌɯÐÚÌɯƘɯÖÓÈÚċɯÚÌÕÈÙàÖɯ

ÎÌÙñÌÒÓÌıÌÉÐÓÔÌÒÛÌËÐÙɯ(McCabe ve Walls, 2008, s. 56-57):  

¶ ,ÌÛÈÓÓÌÙɯÉÐÙÉÐÙÐɯ ÐñÌÙÐÚÐÕËÌɯÛÈÔÈÔÌÕɯñġáĹÕĹÙɯÝÌɯÒÈÛċɯÉÐÙɯñġáÌÓÛÐɯ

(solid solution) ÖÓÜıÛÜÙÜÓÜÙȭɯ *ÈÛċɯ ñġáÌÓÛÐÓÌÙɯ ÒġÒÌÕɯ ÈÓËċÒÓÈÙċɯ ÚÈÍɯ

ÔÌÛÈÓÓÌÙÌɯÎġÙÌɯËÈÏÈɯÚÌÙÛȮɯËÈÏÈɯÎĹñÓĹɯÉÐÙɯàÈ×ċàÈɯÝÌɯËÈÏÈɯàĹÒÚÌÒɯ

elastisite limitine sahiptirler.  

o Random Solid Solution: !ÐÓÌıÌÕɯÔÌÛÈÓɯÈÛÖÔÓÈÙċɯÒÙÐÚÛÈÓɯàÈ×ċɯ

ÐñÌÙÐÚÐÕËÌɯÙÈÚÛÎÌÓÌɯàÌÙÓÌıÐÙÓÌÙȭ 

o Ordered Solid Solution: !ÐÓÌıÌÕɯÔÌÛÈÓɯÈÛÖÔÓÈÙċ ÒÙÐÚÛÈÓɯàÈ×ċɯ

içerisinde spesifik alanlara àÌÙÓÌıÐÙÓÌÙ. 

o Interstitial Solid Solution: dÒÐÓÐɯÈÓÈıċÔÓÈÙËÈɯÐáÓÌÕÐÙȭɯ!ÐÙɯÔÌÛÈÓÐÕɯ

ÈÛÖÔÓÈÙċɯ ×ÙÐÔÌÙɯ ÈÓÈÕÓÈÙċɯ ÐıÎÈÓɯ ÌËÌÙÒÌÕȰɯ ÐÒÐÕÊÐɯ ÔÌÛÈÓÐÕɯ

ÈÛÖÔÓÈÙċɯÒÙÐÚÛÈÓɯàÈ×ċÕċÕɯÉÖıÓÜÒÓÈÙċÕÈɯàÌÙÓÌıÐÙÓÌÙ. 

¶ Metaller birbiri içerisinde çözünmezler. A ve B metali içeren 

ÈÓÈıċÔËÈɯÉÐÙɯÒċÚċÔɯÚÈÍɯ ɯÔÌÛÈÓÐÕËÌÕȮɯÉÐÙɯÒċÚċÔɯÐÚÌɯÚÈÍɯ!ɯÔÌÛÈÓÐÕËÌÕɯ

ÖÓÜıÜÙȭɯ!ÜɯÛÐ×ɯÈÓÈıċÔÓÈÙɯÌÓÌÒÛÙÖÓÐÛÐÒɯÒÖÙÖáàÖÕÈɯàÈÛÒċÕËċÙȭ 

¶ Metaller birbiri içerisinde parsiyel olarak çözünürler.  

¶ Metallerin birbirine afinite ÚÐɯ ÝÈÙËċÙɯ ÝÌɯ ÐÕÛÌÙÔÌÛÈÓÐÒɯ ÉÐÓÌıÐÒÓÌÙɯ

ÖÓÜıÛÜÙÓÈÙȭɯ ÕÊÈÒɯÉÜɯÛĹÙɯÈÓÈıċÔÓÈÙɯÚÌÙÛɯÝÌɯÒċÙċÓÎÈÕËċÙȭ 



12 
 

 #ÌÕÛÈÓɯÈÓÈıċÔÓÈÙɯÚċÒÓċÒÓÈɯÉÐÓÌıÐÔÓÌÙÐɯ(compositions) ÛÌÔÌÓɯÈÓċÕÈÙÈÒɯÛÈÙÐÍɯ

edilmektedirler. !ÐÓÌıÐÔɯ ÐÚÌɯ ÐÒÐ ıÌÒÐÓËÌɯ ÐÍÈËÌɯ ÌËÐÓÔÌÒÛÌËÐÙȯ (1) ÓÈıċÔËÈÒÐɯ

elementlerin ÈĀċÙÓċÒɯ àĹáËÌÚÐɯ(Weight percentage of elements ɬ wt%), 

(2) ÓÈıċÔËÈÒÐɯ ÏÌÙɯ ÉÐÙɯ ÌÓÌÔÌÕÛɯ ÐñÌÙÐÚÐÕËÌɯ ÉÜÓÜÕÈÕɯ ÈÛÖÔÓÈÙċÕɯ àĹáËÌÚÐɯ

(Percentage of the number of atoms of each element ɬ at%) (Wataha, 2000). 

'ÌÙÏÈÕÎÐɯ ÉÐÙɯ ÈÓÈıċÔċÕɯ ÉÐÓÌıÐÔÐÕÐɯ ÛÈÙÐÍɯ ÌÛÔÌÒɯ ÈÔÈÊċàÓÈɯ ÌÕɯ ÚċÒɯwt% 

ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙ (Sakaguchi ve Powers, 2012, s. 217). Üretici firmalar, 

standart olarak wt% parametresini kullansalar da;  ÈÓÈıċÔċÕɯ ÉÐàÖÓÖÑÐÒɯ

ġáÌÓÓÐÒÓÌÙÐɯÝÌɯàÈ×ċÚċɯÈÕÊÈÒɯÈÓÈıċÔËÈÒÐɯÏÌÙɯÉÐÙɯÌÓÌÔÌÕÛɯÐñÌÙÐÚÐÕËÌɯÉÜÓÜÕÈÕɯ

ÈÛÖÔÓÈÙċÕɯ àĹáËÌÚÐɯ ÒÜÓÓÈÕċÓÈÙÈÒɯ ÛÈÕċÔÓÈÕÈÉÐÓÔÌÒÛÌËÐÙȭ Çünkü mevcut 

ÈÛÖÔÓÈÙċÕɯàĹáËÌÓÐĀÐȮɯÚÈÓċÝÌÙÐÓÌÊÌÒɯÈÛÖÔÓÈÙċÕɯÚÈàċÚċɯÝÌɯÝĹÊÜËÈɯÌÛÒÐÚÐɯĹáÌÙÐÕÌɯ

ËÈÏÈɯ ÉÈıÈÙċÓċɯ ÛÈÏÔÐÕÓÌÙɯ ÚÜÕÔÈÒÛÈËċÙȭɯ  ÓÈıċÔÓÈÙċÕɯwt% ve at% ËÌĀÌÙÓÌÙÐɯ

birbirinden ÛÈÔÈÔÌÕɯÍÈÙÒÓċËċÙ (Tablo 2.2). xÙÕÌĀÐÕɯÈÓÛċÕɯÉÈáÓċɯÈÓÈıċÔÓÈÙɯƛƚɯ

wt% ËÌĀÌÙÐÕÌɯÚÈÏÐ×ɯ ÖÓÚÈɯËÈȰɯÈÛÖÔÓÈÙċÕċÕɯ ƙƛǔɀÚÐɯÎÌÙñÌÒɯÈÓÛċÕɯÈÛÖÔÓÈÙċËċÙ 

(Wataha, 2000). 

 

Tablo 2.2ȭɯ ²ñɯ ÍÈÙÒÓċɯ ÈÓÈıċÔċÕɯ ÞÛǔɯ ÝÌɯ ÈÛǔɯ ËÌĀÌÙÓÌÙÐÕÐÕɯ ÒÈÙıċÓÈıÛċÙċÓÔÈÚċ 

(Wataha, 2000). 

 

 ÓÈıċÔÓÈÙɯÈàÙċÊÈɯÍÈáɯàÈ×ċÚċÕÈɯÎġÙÌɯËÌ kategorize edilebilmektedirler . 

Tek-ÍÈáÓċɯÈÓÈıċÔÓÈÙɯÒÙÐÚÛÈÓɯàÈ×ċɯÝÌɯÉÐÓÌıÐÔɯÈñċÚċÕËÈÕɯñÖÒɯËÈÏÈɯÍÈáÓÈɯÉÌÕáÌÙɯ

ÈÓÈÕÓÈÙɯÐñÌÙÔÌÒÛÌËÐÙȭɯ!ÜɯÕÌËÌÕÓÌɯËÈÏÈɯÏÖÔÖÑÌÕɯÉÐÙɯàÈ×ċàÈɯÚÈÏÐ×ÛÐÙler. Çok-
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ÍÈáÓċɯÈÓÈıċÔÓÈÙɯÐÚÌɯàÈ×ċÚÈÓɯÖÓÈÙÈÒɯÉÐÙÉÐÙÐÕËÌÕɯÍÈÙÒÓċɯÈÓÈÕÓÈÙɯÐÏÛÐÝÈɯÌÛÛÐĀÐÕËÌÕȰɯ

ÏÖÔÖÑÌÕɯÉÐÙɯàÈ×ċàÈɯÚÈÏÐ×ɯËÌĀÐÓËÐÙler ȹ©ÌÒÐÓɯ2.3) (Wataha, 2000; Wataha ve 

Messer, 2004). 

                

©ÌÒÐÓɯ2.3ȭɯ ÓÈıċÔÓÈÙċÕɯÍÈáɯàÈ×ċÚċȯɯ Ⱥ3ÌÒɯÍÈáÓċɯÈÓÈıċÔÓÈÙċÕɯÛÈÙÈÔÈÓċɯÌÓÌÒÛÙÖÕɯ

ÔÐÒÙÖÚÒÖ×ɯȹ2$,ȺɯÎġÙĹÕÛĹÚĹɯ!ȺIÖÒɯÍÈáÓċɯÈÓÈıċÔÓÈÙċÕɯÛÈÙÈÔÈÓċɯÌÓÌÒÛÙÖÕɯ       

mikroskop (SEM) görüntüsü  (Wataha, 2000) 

 

 ,ÌÛÈÓɯ ÓÈıċÔÓÈÙËÈɯ*ÜÓÓÈÕċÓÈÕɯ$ÓÌÔÌÕÛÓÌÙ 

 

Soy element grubunda yer alan aÓÛċÕɯmükemmel korozyon direnci, 

ÔÌÒÈÕÐÒɯÖÓÈÙÈÒɯÐàÐɯıÌÒÐÓÓÌÕËÐÙÐÓÌÉÐÓÐÙÓÐÒɯÝÌɯÕÐÚ×ÌÛÌÕɯËĹıĹÒɯÌÙÐÔÌɯÚċÊÈÒÓċĀċ 

(1064°C) gibi özellikler inËÌÕɯġÛĹÙĹɯÈÓÈıċÔÓÈÙËÈɯÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ ÓÈıċÔċÕɯ

ÔÈÕÐ×ĹÓÈÚàÖÕÜÕÜɯÈÙÛċÙÔÈÒÛÈËċÙ ve pürüzlendirilebilme  (etchabilityȺɯġáÌÓÓÐĀÐɯ

sayesinde kobalt-ÒÙÖÔɯ ÈÓÈıċÔÓÈÙËÈɯ ÒÜÓÓÈÕċÓËċĀċÕËÈɯ ÔÐÒÙÖÔÌÒÈÕÐÒɯ

ÛÜÛÜÊÜÓÜĀÈɯàÈÙËċÔÊċɯÖÓÔÈÒÛÈËċÙ (McCabe ve Walls, 2008, s. 135; Sakaguchi 

ve Powers, 2012, s. 213-214). 

Mükemmel korozyon direnci gösteren p aladyum  soy elementlerden 

ÉÐÙɯËÐĀÌÙÐËÐÙɯÝÌɯnispeten daha yüksek erime ÚċÊÈÒÓċĀċÕÈ (1554°C) sahiptir. 

AyÙċÊÈɯÈÓÛċÕËÈÕɯËÈÏÈɯÚÌÙÛÛÐÙȭɯ/ÈÓÈËàÜÔɯÚÈÍɯÖÓÈÙÈÒɯÒÜÓÓÈÕċÓÈÔÈËċĀċÕËÈÕȰɯÈÓÛċÕɯ

ÉÈáÓċɯÈÓÈıċÔÓÈÙÓÈɯÒÈÙċıÛċÙċÓÔÈÒÛÈËċÙȭɯ!ġàÓÌÊÌɯÈÓÛċÕɯÉÈáÓċɯÈÓÈıċÔÓÈÙċn maliyeti 

ËĹıĹÙĹÓÔÌÒÛÌËÐÙȭɯ/ÈÓÈËàÜÔɯÈÓÛċÕɯÉÈáÓċɯÈÓÈıċÔÓÈÙċÕɯËÈàÈÕċÒÓċÓċĀċÕċȮɯÒÖÙÖáàÖÕɯ
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ËÐÙÌÕÊÐÕÐɯ ÝÌɯ ÉĹÒĹÓÔÌɯ ËÐÙÌÕÊÐÕÐɯ ÈÙÛċÙċÙÒÌÕȰɯ ÙÌÕÎÐÕÐɯ ÉÌàÈáÓÈıÛċÙÔÈÒÛÈËċÙ 

(Powers ve Wataha, 2013, s. 135)ȭɯxÙÕÌĀÐÕɯÈĀċÙÓċÒɯÉÈáċÕËÈɯǔƝƔɯÈÓÛċÕȮɯǔƕƔɯ

paÓÈËàÜÔɯ ÐñÌÙÌÕɯ ÉÐÙɯ ÈÓÈıċÔɯ ÉÌàÈáɯ ÙÌÕÒɯ ÖÓÈÊÈÒÛċÙȭɯIÚċÛċÓËċĀċÕËÈɯ àüksek 

ÔÐÒÛÈÙËÈɯ ÏÐËÙÖÑÌÕɯ ÎÈáċɯ ÈÉáorbe edebilmektedir  ve bu durum probleme 

neden olabilmektedir  (McCabe ve Walls, 2008; Sakaguchi ve Powers, 2012).  

/ÓÈÛÐÕɯ ËÌɯ ÚÖàɯ ÌÓÌÔÌÕÛÓÌÙËÌÕɯ ÉÐÙÐËÐÙȭɯ  ÓÈıċÔċÕɯ ÙÌÕÎÐÕÐɯ

ÉÌàÈáÓÈıÛċÙÔÈÒÛÈËċÙȭɯ 2Öàɯ ÖÓÔÈàÈÕɯ ÈÓÈıċÔÓÈÙËÈɯ àÖĀÜÕÓÜĀÜɯ ÈÙÛċÙÔÈàÈɯ

àÈÙËċÔÊċËċÙȭɯ  àÙċÊÈɯ àĹÒÚÌÒɯ ÌÙÐÔÌɯÚċÊÈÒÓċĀċÕÈ (1772°C) sahiptir ve 

paladyumdan daha serttir.   ÓÛċÕċÕɯ ÚÌÙÛÓÐĀÐÕÐɯ ÝÌɯ ÌÓÈÚÛÐÚÐÛÌ niteliklerini 

ÈÙÛċÙÔÈÒÛÈËċÙȭɯ  ÕÊÈÒɯ ÈÓÛċÕÓÈɯ ÚÌÙÉÌÚÛɯ ÉÐÙɯ ıÌÒÐÓËÌɯ ÒÈÙċıÈÔÈËċĀċÕËÈÕɯ ÝÌɯ ÌÕɯ

×ÈÏÈÓċɯÚÖàɯÔÌÛÈÓɯÖÓËÜĀÜÕËÈÕɯËÌÕÛÈÓɯÈÓÈıċÔÓÈÙËÈɯpek ÒÜÓÓÈÕċÓÔÈÔÈÒÛÈËċÙ 

(Powers ve Wataha, 2013, s. 135-136).  

dÙÐËàÜÔȮɯÛÈÕÌÊÐÒɯÒĹñĹÓÛĹÊĹɯ(grain refiner) olarak ÈÓÈıċÔÓÈÙÈɯÌÒÓÌÕÌÕɯ

soy metaldir. KÖÙÖáàÖÕÈɯ ÒÈÙıċɯ ÖÓËÜÒñÈ dirençlidir ve ÈÓÈıċÔċÕɯelastisite 

ÔÖËĹÓĹÕĹÕɯÈàÈÙÓÈÕÔÈÚċÕÈɯàÈÙËċÔÊċËċÙ (Kelly ve Rose, 1983)ȭɯ*ÈÙÈÙÔÈàċɯ

ġÕÓÌàÐÊÐɯÌÛÒÐÚÐɯËÌɯÖÓËÜĀÜɯÉÐÓÐÕÔÌÒÛÌËÐÙȭɯ1ÜÛÌÕàÜÔɯda ÈÓÈıċÔÓÈÙÈɯtanecik 

küçültücü (grain refiner) ÖÓÈÙÈÒɯ ÔÌÒÈÕÐÒɯ ġáÌÓÓÐÒÓÌÙÐɯ ÎÌÓÐıÛÐÙÔÌÒɯ ÈÔÈÊċàÓÈɯ

eklenmektedir. *ÈÙÈÙÔÈàċɯ ġÕÓÌàÐÊÐɯ ÌÛÒÐÚÐɯ ËÌɯ ÔÌÝÊÜÛÛÜÙȭɯdÙÐËàÜÔɯ ÝÌɯ

rutenyum oldukça yüksek erime derecelerine sahiptirler. Bu özellikleri 

ÚÈàÌÚÐÕËÌɯ ÐñÐÕËÌɯ ÉÜÓÜÕËÜÒÓÈÙċɯ ÈÓÈıċÔċÕɯ ËġÒĹÔĹɯ ÌÚÕÈÚċÕËÈɯ ÌÙÐÔÌáÓÌÙɯ ÝÌɯ

ñÌÒÐÙËÌÒÓÌıÌÕɯÔÌÙÒÌáÓÌÙɯÖÓÈÙÈÒɯÎġÙÌÝɯàÈ×ÈÙÓÈÙȭɯ àÙċÊÈ ÈÓÈıċÔċÕɯÐÕce grenli 

ÖÓÔÈÚċÕÈɯÒÈÛÒċɯÚÈĀÓÈÙÓÈÙ (Sakaguchi ve Powers, 2012, s. 215). 

1ÖËàÜÔɯÝÌɯ.ÚÔÐàÜÔɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÒċÚċÛÓċɯÒÜÓÓÈÕċÔÈɯÚÈÏÐ×ÛÐÙ ve 

minör element olarak ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙÓÈÙ. Rodyum aÓÈıċÔÓÈÙÈ erime 

ËÌÙÌÊÌÚÐÕÐɯàĹÒÚÌÓÛÔÌÒɯÈÔÈÊċàÓÈɯeklenmektedir (Sakaguchi ve Powers, 2012, 

s. 215). Osmiyum  ise ÎĹÕĹÔĹáËÌɯÒÜÓÓÈÕċÓÔÈÔÈÒÛÈËċÙȭ 
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*ÙÖÔɯɁÉÈáɯÔÌÛÈÓɂɯÒÈÛÌÎÖÙÐÚÐÕËÌɯàÌÙɯÈÓÔÈÒÛÈËċr ve ÈÓÈıċÔċÕɯÚÌÙÛÓÐĀÐÕÐɯ

ÈÙÛċÙÔÈÒÛÈËċÙȭɯ àÙċÊÈ ÒÈÙÈÙÔÈàċɯ(tarnish) ve korozyonu önleyici ÌÛÒÐÚÐɯÖÓËÜĀÜɯ

da bilinmektedir (Sakaguchi ve Powers, 2012, s. 227). *ÖÉÈÓÛɯÉÐÙɯËÐĀÌÙɯÉÈáɯ

ÔÌÛÈÓËÐÙȭɯ-ÐÒÌÓɯÉÈáÓċɯÈÓÈıċÔÓÈÙÈɯÈÓÛÌÙÕÈÛÐÍɯÖÓÜıÛÜÙÚÈɯËÈȰɯÐıÓÌÕÔÌÚÐɯáÖÙËÜÙȭɯ

(ÚċÚÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕċɯÈÙÛċÙÔÈÚċɯÈÔÈÊċàÓÈɯ×ÈÓÈËàÜÔɯÐñÌÙÌÕɯÈÓÈıċÔÓÈÙÈɯ

ÌÒÓÌÕÔÌÒÛÌËÐÙȭɯ3ÐÛÈÕàÜÔɯËÈɯÉÈáɯÔÌÛÈÓɯÈÐÓÌÚÐÕÐÕɯÉÐÙɯĹàÌÚÐËÐÙȭɯ2ÌÙÛÓÐĀÐɯÈÙÛċÙċÊċɯ

ÝÌɯ àĹÒÚÌÒɯ ċÚċÓÈÙËÈɯ ÖÒÚÐËÈsàÖÕÜɯ ġÕÓÌàÐÊÐɯ ÌÛÒÐÚÐɯ ÖÓËÜĀÜɯ ÉÐÓÐÕÔÌÒÛÌËÐÙ 

(Sakaguchi ve Powers, 2012, s. 231).  àÙċÊÈɯÒÖÙÖáàÖÕɯËÐÙÌÕÊÐÕÐɯÈÙÛċÙÔÈÒÛÈËċÙ 

(Roach, 2007). Baz metal ailesinin önemli üyelerinden biri de nikeldir. 

*ÖÙÖáàÖÕÈɯÒÈÙıċɯÖÓËÜÒñÈɯËÐÙÌÕñÓÐɯÖÓÈÕɯÕÐÒÌÓȮɯÕÐÒÌl alerjisi olan bireylerde 

toksik ve/veya alerjik  etki göstermektedir  (Leinfelder, 1997)ȭɯ #ÐĀÌÙɯ ÉÈáɯ

ÔÌÛÈÓÓÌÙɯÈÓÈıċÔÓÈÙÈɯÌÚÌÙɯÌÓÌÔÌÕÛɯÖÓÈÙÈÒɯÐÓÈÝÌɯÌËÐÓÔÌÒÛÌɯÝÌɯÚÌÙÛÓÐÒɯÈÙÛċÙċÊċ 

(alüminyum) , korozyon önleyici  (molibden , manganaz, tungsten), 

oksidasyon önleyici  (çinko)Ȯɯ ËġÒĹÓÌÉÐÓÐÙÓÐĀÐɯ ÈÙÛċÙċÊċ (rutenyum) , termal 

ÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕċɯËĹıĹÙĹÊĹɯȹÔÖÓÐÉËÌÕȺ, ÉÈĀÓÈàċÊċɯÈÑÈÕɯȹÐÕËÐàÜÔȺȮɯÍĹáàÖÕɯ

ËÌÙÌÊÌÚÐÕÐɯËĹıĹÙĹÊĹɯȹÎÈÓàÜÔȺȮɯÛÈÕÌÊÐÒɯÒĹñĹÓÛĹÊĹɯȹÙÌÕàÜÔ, berilyum ) ya da 

doldurucu olarak etki göstermektedirler  (Leinfelder, 1997; Roach, 2007; 

Sakaguchi ve Powers, 2012, s. 231). 

!ÈáċɯàÈÙċ-metal elementler (semi-metallic elements/metalloids) ve metal 

olmayan elementler (nonmetallic elements) ËÌɯ ËÌÕÛÈÓɯ ÈÓÈıċÔÓÈÙÈɯ

eklenebilmektedir. Söz konusu elementlere karbon (metal olmayan element), 

ÚÐÓÐÒÖÕɯ ȹàÈÙċɯ ÔÌÛÈÓɯ ÌÓÌÔÌÕÛȺɯ ÝÌɯ ÖÒÚÐÑÌÕɯ ȹÔÌÛÈÓɯ ÖÓÔÈàÈÕɯ ÌÓÌÔÌÕÛȺɯ ġÙÕÌÒɯ

ÝÌÙÐÓÌÉÐÓÔÌÒÛÌËÐÙȭɯ *ċàÔÌÛÚÐáɯ ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙċÕËÈɯ ÔÈÕÎÈÕÌáɯ ÐÓÌɯ ÉÐÙÓÐÒÛÌɯ

ÒÜÓÓÈÕċÓÈÕɯ ÚÐÓÐÒÖÕȮ ÈÙÛÔċıɯ ÚċÊÈÒÓċÒÓÈÙËÈɯ ÒÖÙÖáàÖÕɯ ËÐÙÌÕÊÐÕÐɯ ÐÒÐɯ ÒÈÛċÕÈɯ

ñċÒÈÙÛÔÈÒÛÈËċÙȭɯ *ÈÙÉÖÕɯ ÐÚÌɯÒÈÙÉÐÛɯ ÖÓÜıÜÔÜɯ ÈÙÈÊċÓċĀċàÓÈɯnikel -kobalt 

ÈÓÈıċÔÓÈÙċÕɯÚÌÙÛÓÐÒɯÝÌɯËÈàÈÕċÒÓċÓċÒɯÎÐÉÐɯÍÐáÐÒÚÌÓɯġáÌÓÓÐÒÓÌÙÐÕÐɯÎÌÓÐıÛÐÙÔÌÒÛÌËÐÙ. 

,ÐÕġÙɯÌÓÌÔÌÕÛɯÖÓÈÙÈÒɯÒÜÓÓÈÕċÓÈÕɯÒÈÙÉÖÕÜÕɯÈÓÈıċÔÈɯÜàÎÜÕ konsantrasyonda 
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ÌÒÓÌÕÔÌÚÐɯÖÓËÜÒñÈɯÒÙÐÛÐÒÛÐÙȭɯIĹÕÒĹɯÍÈáÓÈɯÒÈÙÉÖÕɯÒÜÓÓÈÕċÔċȮɯÈÓÈıċÔċÕɯÒċÙċÓÎÈÕɯ

ÉÐÙɯàÈ×ċàÈɯÚÈÏÐ×ɯÖÓÔÈÚċÕÈɯàÖÓɯÈñÔÈÒÛÈËċÙ (Kelly ve Rose, 1983; Wataha, 

2002).  

 ,ÌÛÈÓɯ ÓÈıċÔÓÈÙċÕɯ2ċÕċÍÓÈÕËċÙċÓÔÈÚċ 

 

+ÐÛÌÙÈÛĹÙËÌɯ ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙċÕ ñÌıÐÛÓÐɯ ıÌÒÐÓÓÌÙËÌɯàÈ×ċÓÔċıɯ

ÚċÕċÍÓÈÕËċÙmaÓÈÙċɯÔÌÝÊÜÛÛÜÙ (Mnappallil, 2004) : 

¶ *ÜÓÓÈÕċÔɯÈÔÈñÓÈÙċÕÈɯÎġÙÌ 

o 3ÈÔɯ ÔÌÛÈÓɯ ÝÌɯ ÙÌáÐÕɯ ÝÌÕÌÌÙɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯ ÒÜÓÓÈÕċÓÈÕɯ

ÈÓÈıċÔÓÈÙ 

o ,ÌÛÈÓɯËÌÚÛÌÒÓÐɯÚÌÙÈÔÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯÒÜÓÓÈÕċÓÈÕɯÈÓÈıċÔÓÈÙ 

o 'ÈÙÌÒÌÛÓÐɯ×ÙÖÛÌáÓÌÙËÌɯÒÜÓÓÈÕċÓÈÕɯÈÓÈıċmlar  

¶  ÒÔÈɯËÈàÈÕċÔċɯÝÌɯÌÓÖÕÎasyon (süneklik)  yüzdesine göre (ADA Sp. 5 

2ċÕċÍÓÈÔÈÚċȺ 

o Tip 1 - 8ÜÔÜıÈÒɯȹÐÕÓÈàɯÈÓÈıċÔÓÈÙċȺ 

o Tip 2 - .ÙÛÈɯȹÐÕÓÈàɯÈÓÈıċÔÓÈÙċȺ 

o Tip 3 - Sert (kron-Òġ×ÙĹɯÈÓÈıċÔÓÈÙċȺ 

o Tip 4 - Ekstra sert (kron-Òġ×ÙĹɯÈÓÈıċÔÓÈÙċȮɯÏareketli bölümlü 

protezl erin ÐÚÒÌÓÌÛɯÈÓÈıċÔÓÈÙċȺ 

¶ 2ÖàÓÜÓÜÒɯÖÙÈÕċÕÈɯÎġÙÌ (ADA 1984; ADA 2007) 

¶ dñÌÙËÐĀÐɯÔÈÑġÙɯÌÓÌÔÌÕÛÌɯÎġÙÌ 

¶ dñÌÙËÐĀÐɯƗɯÔÈÑġÙɯÌÓÌÔÌÕÛÌɯÎġÙÌ 

¶ dñÌÙÐĀÐÕËÌki  ÔÌÝÊÜÛɯÈÓÈıċÔɯÚÈàċÚċÕÈɯÎġÙÌ 

,ÌÛÈÓɯ ÈÓÈıċÔÓÈÙċɯ ÒÈÛÌÎÖÙÐáÌɯ ÌÛÔÌÒɯ ÈÔÈÊċàÓÈ ÙÜÛÐÕɯ ÖÓÈÙÈÒɯ àÜÒÈÙċËÈɯ

ÉÈÏÚÐɯÎÌñÌÕɯÚċÕċÍÓÈÔÈÓÈÙɯÐñÌÙÐÚÐÕËÌÕ ÚÖàɯÔÌÛÈÓɯÐñÌÙÐĀÐÕÌɯÎġÙÌɯıÌÒÐÓÓÌÕÌÕ, ilk 

ÒÌáɯƕƝƜƘɯàċÓċÕËÈɯÖÓÜıÛÜÙÜÓÔÜı ve ƖƔƔƛɯàċÓċÕËÈɯÙÌÝÐáÌɯÌËÐÓÔÐı American Dental 

Association (ADA) 2ċÕċÍÓÈÔÈÚċ ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ2ÖàɯÔÌÛÈÓɯÐñÌÙÐĀÐɯ(wt%) %60 
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ve üzeri  ÝÌɯÈÓÛċÕɯÐñÌÙÐĀÐɯ(wt%) %40 ve üzeri ÖÓÈÕɯÈÓÈıċÔÓÈÙɯɁàĹÒÚÌÒɯÚÖàɂɯ(high 

noble), sÖàɯÔÌÛÈÓɯÐñÌÙÐĀÐɯ(wt%) ǔƖƙɯÝÌɯĹáÌÙÐɯÖÓÈÕɯÈÓÈıċÔÓÈÙɯɁÚÖàɂɯ(noble), 

ǔƖƙɀËÌÕɯÈáɯÖÓÈÕɯÈÓÈıċÔÓÈÙɯÐÚÌɯɁÈĀċÙÓċÒÓċɯÖÓÈÙÈÒɯÉÈáɯÔÌÛÈÓɂɯ(predominantly base-

metal) ÖÓÈÙÈÒɯÚċÕċÍÓÈÕËċÙċÓÔÈÒÛÈËċÙÓÈÙɯȹTablo 2.3) (Al Jabbari, 2014; Powers ve 

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

 

Tablo 2.3 ADAɀÕċÕɯƖƔƔƛɯàċÓċÕËÈɯÙÌÝÐáÌɯÌÛÛÐĀÐɯÎĹÕÊÌÓɯÚċÕċÍÓÈÔÈ (American 

Dental Association, 2007). 

 ÓÈıċÔÓÈÙċÕɯ2ċÕċÍċ dñÌÙÐĀÐ 

  

8ĹÒÚÌÒɯ2Öàɯ ÓÈıċÔÓÈÙ 2ÖàɯÔÌÛÈÓɯÐñÌÙÐĀÐɯȁɯǔƚƔɯ

ȹÈÓÛċÕɯÝÌɯ×ÓÈÛÐÕɯÎÙÜÉÜȺɯ

ÝÌɯÈÓÛċÕɯȁɯǔƘƔ 

3ÐÛÈÕàÜÔɯÝÌɯ3ÐÛÈÕàÜÔɯ ÓÈıċÔÓÈÙċ 3ÐÛÈÕàÜÔɯȁɯǔƜƙ 

2Öàɯ ÓÈıċÔÓÈÙ 2ÖàɯÔÌÛÈÓɯÐñÌÙÐĀÐɯȁɯǔƖƙɯ

ȹÈÓÛċÕɯÝÌɯ×ÓÈÛÐÕɯÎÙÜÉÜȺ 

!Èáɯ ÓÈıċÔÓÈÙ Soy ÔÌÛÈÓɯÐñÌÙÐĀÐɯȀɯǔƖƙɯ

ȹÈÓÛċÕɯÝÌɯ×ÓÈÛÐÕɯÎÙÜÉÜȺ 

Platin grubundaki metaller platin, paladyum, rodyum, iridyum, 

osmiyum ve rutenyumdur. 

 

 

 

/ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯÛÌÙÊÐÏɯÌËÐÓÌÉÐÓÌÊÌÒɯÈÓÈıċÔÓÈÙɯÏÈÒÒċÕËÈɯÉÐÓÎÐɯ

veren ve Identalloy ÖÓÈÙÈÒɯ ÈËÓÈÕËċÙċÓÈÕɯ ×ÙÖÎÙÈÔɯ ÏÌÔɯ ÏÌÒÐÔÓÌÙÌɯ ÏÌÔɯ ËÌɯ

ÏÈÚÛÈÓÈÙÈɯÍÈÙÒċÕËÈÓċÒɯàÈÙÈÛÔÈÒɯÈËċÕÈɯàÈÙËċÔÊċɯÖÓÔÈÒÛÈËċÙ ȹ©ÌÒÐÓɯƖȭƘȺ. Söz 

ÒÖÕÜÚÜɯ×ÙÖÎÙÈÔɯÚÈàÌÚÐÕËÌɯÈÓÈıċÔċÕɯĹÙÌÛÐÊÐɯÍÐÙÔÈÚċȮɯÉÐÓÌıÐÔÐȮɯÈËċɯÝÌɯADA  

2ċÕċÍÓÈÔÈÚċɯÏÈÒÒċÕËÈɯÉÐÓÎÐÓÌÙɯÌÓËÌɯÌËÐÓÌÉÐÓÔÌÒÛÌËÐÙɯ(Powers ve Wataha, 2013, 

s. 142; Sakaguchi ve Powers, 2012, s. 224). 
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©ÌÒÐÓɯ2.4. ADA  2ċÕċÍÓÈÔÈÚċɅÕÈɯÎġÙÌɯÈÓÈıċÔÓÈÙċÕɯÛÈÕċÔÓÈÕÔÈÚċ (Powers ve 

Wataha, 2013, s. 142) 

 

MetÈÓɯÈÓÈıċÔÓÈÙȮɯËÈÏÈɯÉÈÚÐÛɯÉÐÙɯıÌÒÐÓËÌ soy ÔÌÛÈÓɯÈÓÈıċÔÓÈÙɯ(noble metal 

alloys) ÝÌɯ ÉÈáɯ ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙɯ(base metal alloys) olmak üzere ikiye 

ÈàÙċÓÔÈÒÛÈËċÙȭɯ2ÖàɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙɯ ÐÚÌɯÒÌÕËÐɯ ÐñÌÙÐÚÐÕËÌɯɁàĹÒÚÌÒɯ ÚÖàɂɯÝÌɯ

ɁÚÖàɂɯÈÓÈıċÔɯÖÓÔÈÒɯĹáÌÙÌɯÈÓÛɯÉÈıÓċÒÓÈÙÈɯÈàÙċÓÈÉÐÓÔÌÒÛÌËÐÙȭɯSöz konusu metal 

ÈÓÈıċÔÓÈÙɯ ıÜ ıÌÒÐÓËÌɯ ÚċÕċÍÓÈÕËċÙċÓÔÈÒÛÈËċÙÓÈÙɯ(RobÌÙÛÚɯ ÝÌɯ ËÐĀÌÙÓÌÙÐ, 2009; 

Sakaguchi ve Powers, 2012, s. 223-231): 

1. Soy ,ÌÛÈÓɯ ÓÈıċÔÓÈÙ 

a.  ÓÛċÕ-platin -paladyum (Au-Pt-Pd) ÈÓÈıċÔÓÈÙċ  

b.  ÓÛċÕ-paladyum -ÎĹÔĹıɯ(Au-Pd-Ag) ÈÓÈıċÔÓÈÙċ  

c.  ÓÛċÕ-paladyum (Au -/ËȺɯÈÓÈıċÔÓÈÙċ 

d. Paladyum -ÎĹÔĹıɯȹ/Ë- ÎȺɯÈÓÈıċÔÓÈÙċ 

e. Yüksek paÓÈËàÜÔɯÈÓÈıċÔÓÈÙċ 

f. Paladyum -ÎĹÔĹı-ÈÓÛċÕɯ(Pd-Ag-Au) ÈÓÈıċÔÓÈÙċ 

2. !Èáɯ,ÌÛÈÓɯ ÓÈıċÔÓÈÙ 

a. Nikel -ÒÙÖÔɯÈÓÈıċÔÓÈÙċ 

b. Kobalt -ÒÙÖÔɯÈÓÈıċÔÓÈÙċ 

3. Titanyum  ÝÌɯ3ÐÛÈÕàÜÔɯ ÓÈıċÔÓÈÙċ 
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2.2.3.1 Soy ,ÌÛÈÓɯ ÓÈıċÔÓÈÙ 

 ÓÛċÕ-platin -paladyum (Au -Pt-/ËȺɯÈÓÈıċÔÓÈÙċ 

MDS ÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯÒÜÓÓÈÕċÓÔÈÒɯĹáÌÙÌɯĹÙÌÛÐÓÌÕɯÐÓÒɯÈÓÈıċÔɯAu-Pt-Pd 

ÈÓÈıċÔÓÈÙċËċÙȭɯ ÕÊÈÒɯËÈÏÈɯÐàÐɯÔÌÒÈÕÐÒɯġáÌÓÓÐÒÓÌÙÌɯÝÌɯÚÈÙÒÔÈɯËÐÙÌÕÊÐÕÌɯÚÈÏÐ×ɯ

ÌÒÖÕÖÔÐÒɯ ÈÓÈıċÔÓÈÙċÕɯ ÎÌÓÐıÛÐÙÐÓÔÌÚÐɯ ÐÓÌɯ Úġáɯ ÒÖÕÜÚÜɯAu-Pt-Pd ÈÓÈıċÔÓÈÙċÕɯ

ÒÜÓÓÈÕċÔċɯÊÐËËÐɯÖÙÈÕËÈɯÈáÈÓÔċıÛċÙ ȹ1ÖÉÌÙÛÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺ. 

#ĹıĹÒɯ ÚÈÙÒÔÈɯ ËÐÙÌÕÊÐÕÌɯ ÚÈÏÐ×ɯ ÖÓÈÕɯAu-Pt-Pd ÈÓÈıċÔÓÈÙċÕċÕɯ

ÌÕËÐÒÈÚàÖÕÓÈÙċɯÛÌÒɯÒÙÖÕɯÝÌɯÌÕɯÍÈáÓÈɯƗɯĹàÌÓÐɯÚÈÉÐÛɯÉġÓĹÔÓĹɯ×ÙÖtez olarak 

ÚċÕċÙÓÈÕËċÙċÓÔċıÛċÙ ȹ1ÖÉÌÙÛÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺ.  ÓÈıċÔÓÈÙċÕɯÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯ

ÒÈÛÚÈàċÚċÕċɯÈáÈÓÛÔÈÒ ÝÌɯÚÌÙÛÓÐÒÓÌÙÐÕÐɯÒÈÉÜÓɯÌËÐÓÌÉÐÓÐÙɯÉÐÙɯÚÌÝÐàÌàÌɯñċÒÈÙÛÔÈÒɯ

ÈÔÈÊċàÓÈ àÈ×ċÓÈÙċÕÈɯ×ÓÈÛÐÕɯÝÌɯ×ÈÓÈËàÜÔɯÌÒÓÌÕÔÌÒÛÌËÐÙȭɯ àÙċÊÈɯÎÙÌÕɯñÈ×ċÕċɯ

ËĹıĹÙÔÌÒ (renyum)  ÝÌɯÖÒÚÐÛɯàĹáÌàÐɯÖÓÜıÛÜÙÔÈÒ (çinko, kalay, demir ve 

indiyum) ÈÔÈÊċàÓÈ ÉÜɯ ÈÓÈıċÔÓÈÙċÕ ÉÐÓÌıÐÔÐÕÌɯ ÉÈáċɯ ÔÐÕġÙɯ ÌÓÌÔÌÕÛÓÌÙɯ ËÌɯ

ÒÈÛċÓÈÉÐÓÔÌÒÛÌËÐÙ (Sakaguchi ve Powers, 2012, s. 223). 

!ÜɯÈÓÈıċÔÓÈÙċÕɯÌĀÐÓÔÌɯÝÌɯÈÒÔÈɯËÐÙÌÕÊÐɯËĹıĹÒɯÖÓËÜĀÜÕËÈÕɯÜáÜÕɯÒġ×ÙĹ 

ÛÈÚÈÙċÔÓÈÙċÕËÈɯ ÝÌɯ ÐÕÊÌɯ ÔÈÙÑÐÕÓÌÙËÌɯ ËÌÍÖÙÔÈÚàÖÕ ve distorsiyon 

ÎġÚÛÌÙÔÌÒÛÌËÐÙÓÌÙȭɯ àÙċÊÈɯÌÓÈÚÛÐsite modülü nedeniyle uzun köprülerde ÒÈÓċÕɯ

ÔÌÛÈÓɯ ÒÜÓÓÈÕċÔċÕċ gerektirmektedir lerȭɯ 3ÖÒÚÐÒɯ ÖÓÔÈÔÈÚċȮɯ ÔĹÒÌÔÔÌÓɯ

×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÛċÚċɯÚÈĀÓÈÔÈÚċ, iyi dökülebilirlik  ÝÌɯÒÖÙÖáàÖÕÈɯÒÈÙıċɯËÐÙÌÕñÓÐɯ

ÖÓÔÈÚċɯÌÕɯġÕÌÔÓÐɯÈÝÈÕÛÈÑÓÈÙċÕËÈÕËċÙ (Sakaguchi ve Powers, 2012, s. 223-224). 

 ÓÛċÕ-paladyum -ÎĹÔĹıɯȹ Ü-Pd- ÎȺɯÈÓÈıċÔÓÈÙċ 

!ÜɯÈÓÈıċÔÓÈÙɯƖɯÉÈıÓċÒɯÈÓÛċÕËÈɯÐÕÊÌÓÌÕÔÌÒÛÌËÐÙȯɯȹÐȺYĹÒÚÌÒɯÎĹÔĹıɯÐñÌÙÐÒÓÐɯ

(ii)DĹıĹÒɯ ÎĹÔĹıɯ ÐñÌÙÐÒÓÐȭɯAu-Pd-Ag ÈÓÈıċÔÓÈÙċÕɯ ÌÕɯ ġÕÌÔÓÐɯ ËÌáÈÝÈÕÛÈÑċɯ

àÈ×ċÓÈÙċÕËÈɯ ÎĹÔĹıɯ ÐÏÛÐÝÈɯ ÌÛÔÌÓÌÙÐÕËÌÕɯ ġÛĹÙĹɯ ×ÖÙÚÌÓÌÕÐÕɯ ÙÌÕÎÐÕÐɯ

ËÌĀÐıÛÐÙÔÌɤÉÖáÔÈɯ ×ÖÛÈÕÚÐàÌÓÐÕÌɯ ÚÈÏÐ×ɯ ÖÓÔÈÓÈÙċËċÙȭ  àÙċÊÈɯ ÎĹÔĹıȮɯ

ÈÓÈıċÔÓÈÙċÕɯÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕċɯËÈɯÈÙÛċÙÔÈÒÛÈËċÙȭɯ!ÜÕÜÕɯÚÖÕÜÊÜÕËÈɯ
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ÐÚÌɯàĹÒÚÌÒɯÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕÈɯÚÈÏÐ×ɯÈÓÈıċÔÓÈÙɯÖÙÛÈàÈɯñċÒÔÈÒÛÈËċÙ 

ȹ1ÖÉÌÙÛÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺȭɯ!ÐÓÌıÐÔÓÌÙÐÕËÌÒÐɯàĹÒÚÌÒɯ×ÈÓÈËàÜÔɯÕÌËÌÕÐàÓÌɯ

dġÒĹÔɯ ÚċÙÈÚċÕËÈɯ ÏÐËÙÖÑÌÕɯ ÎÈáċɯ ÈÉáorpsiyonu  ÎÌÙñÌÒÓÌıÔÌÒÛÌËÐÙȭɯ  àÙċÊÈɯ

×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÛċÓÈÙċɯda hala yetersizdir  (Roberts ve diĀÌÙÓÌÙÐȮɯƖƔƔƝȺ.   

Marjinal adaptasyonu iyi  ve korozyona dirençli  ÖÓÈÕɯÉÜɯÈÓÈıċÔÓÈÙċÕɯ

ËġÒĹÔĹɯ ÒÖÓÈàËċÙȭɯ!ÜÕÜÕɯ ÕÌËÌÕÐɯ ÐÚÌɯ àÈ×ċÚċÕda minör element  olarak 

rutenyum içermesidir  (Sakaguchi ve Powers, 2012, s. 224).  àÙċca bu 

ÈÓÈıċÔÓÈÙ àĹÒÚÌÒɯÌÙÐÔÌɯċÚċÓÈÙċɯÕÌËÌÕÐàÓÌɯÌĀÐÓÔÌɯÝÌɯÈÒÔÈàÈɯÒÈÙıċɯÖÓËÜÒñÈɯ

dirençlidirler. Biyouyumlu ve nispeten ÜÊÜáɯÈÓÈıċÔÓÈÙËċÙȭ  

 ÓÛċÕ-paladyum (Au -/ËȺɯÈÓÈıċÔÓÈÙċ 

&ĹÔĹıɯ ÐÏÛÐÝÈɯ ÌËÌÕɯ ÈÓÈıċÔÓÈÙËÈɯ ÒÈÙıċÓÈıċÓÈÕɯ ×ÙÖÉÓÌÔÓÌÙÐɯ ÖÙÛÈËÈÕɯ

ÒÈÓËċÙÔÈÒ ÈÔÈÊċàÓÈɯAu-Pd ÈÓÈıċÔÓÈÙɯ ÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙȭɯ !Üɯ ÒÈÛÌÎÖÙÐËÌÒÐɯ ÐÓÒɯ

ÈÓÈıċÔɯƕƝƛƛɯàċÓċÕËÈɯÛÈÕċÛċÓÔċıÛċÙ ȹ1ÖÉÌÙÛÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺ. 

2ġáɯÒÖÕÜÚÜɯÈÓÈıċÔÓÈÙċÕɯÛÌÒɯġÕÌÔÓÐɯËÌáÈÝÈÕÛÈÑċɯÐÚÌɯÛÌÙÔÈÓɯÎÌÕÓÌıÔe 

ÒÈÛÚÈàċÓÈÙċÕċÕɯÉÈáċɯàĹÒÚÌÒɯtermal ÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕÈɯÚÈÏÐ×ɯ×ÖÙÚÌÓÌÕÓÌÙ ile 

ÜàÜÔÓÜɯÖÓÔÈÔÈÚċËċÙȭɯ!ÜɯÕÖÒÛÈËÈÕɯàÖÓÈɯñċÒÈÙÈÒɯÎĹÔĹıɯÐñÌÙÐĀÐɯǔƙɀÛÌÕɯÈáɯÖÓÈÕɯ

bir dizi Au-Pd ÈÓÈıċÔċɯ ÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙȭɯ 2ġáɯ ÒÖÕÜÚÜɯ ÈÓÈıċÔÓÈÙËÈÒÐɯ ËĹıĹÒɯ

ÎĹÔĹıɯ ÒÖÕÚÈÕÛÙÈÚàÖÕÜɯ ÚÈàÌÚÐÕËÌɯporselen renginde meydana gelen 

ËÌĀÐıÐÒÓÐÒɤÉÖáÜÓÔÈɯÌÕÎÌÓÓÌÕÔÐıȮɯËġÒĹÓÌÉÐÓÐÙÓÐÒɯÐàÐÓÌıÛÐÙÐÓÔÐıÛÐÙȭɯ àÙċÊÈɯÛÌÙÔÈÓɯ

ÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÓÈÙċɯËÈɯÈÙÛċÙċÓÔċıÛċÙ (RobertÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺ. 

Paladyum -ÎĹÔĹıɯȹ/Ë- ÎȺɯÈÓÈıċÔÓÈÙċ 

Pd-Ag ÈÓÈıċÔÓÈÙɯ ÐÓÒɯ ÒÌáɯ ƕƝƛƘɯ àċÓċÕËÈɯ ÛÈÕċÛċÓÔċıÛċÙȭɯ !Üɯ ÈÓÈıċÔÓÈÙȮɯ

ġáÌÓÓÐÒÓÌɯ ÈÓÛċÕɯ ÉÈáÓċɯ ÈÓÈıċÔÓÈÙÈɯ ÎġÙÌɯ ËÈÏÈɯÌÒÖÕÖÔÐÒɯ ÉÐÙɯ ÈÓÛÌÙÕÈÛÐÍɯ ÈÙÈàċıċɯ

sonucu ÎÌÓÐıÛÐÙÐÓÔÐıÓÌÙËÐÙ (Naylor, 1992, s. 28-38). Piyasada mevcut 2 tip Pd-

Ag ÈÓÈıċÔċɯÔÌÝÊÜÛÛÜÙȭɯ!ÜÕÓÈÙËÈÕɯÉÐÙÐÕÊÐÚÐɯàÈÒÓÈıċÒɯÖÓÈÙÈÒɯǔƚƔɯ×ÈÓÈËàÜÔȮɯ

%28-ƗƔɯÎĹÔĹı, ÌÚÌÙɯÔÐÒÛÈÙËÈɯÐÕËÐàÜÔȮɯÒÈÓÈàɯÝÌɯËÐĀÌÙɯelementleri içeren 
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tip tir . dÒÐÕÊÐÚÐɯ ÐÚÌɯ àÈÒÓÈıċÒɯ ÖÓÈÙÈÒɯ%55 paladyum, %35-40 ÎĹÔĹıȮ eser 

ÔÐÒÛÈÙËÈɯÒÈÓÈàɯÝÌɯËÐĀÌÙɯelementleri içeren tiptir. Genellikle ikinci  tip  ÈÓÈıċÔ 

indiyum ihtiva etmez ya da çok az miktarda indiyum içerir  (Naylor, 1992, s. 

28-38). 

!ÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕɯÌÓÈÚÛÐÚÐÛÌɯÔÖËĹÓĹɯÒÈËÈÙɯàĹÒÚÌÒɯÖÓÔÈÚÈɯËÈȰɯPd-

Ag ÈÓÈıċÔÓÈÙċɯËÐĀÌÙɯÚÖà ÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕÈ ÒċàÈÚÓÈ çok daha yüksek elastisite 

modülüne sahiptir  ȹ.ɀ!ÙÐÌÕȮɯƖƔƔƖ, s. 200-216). Pd-Ag ÈÓÈıċÔÓÈÙċÕɯÉÜɯġáÌÓÓÐĀÐ 

ÚÈÙÒÔÈɯËÐÙÌÕÊÐÕÐÕɯËÌɯÈÙÛÔÈÚċÕċɯÚÈĀÓÈÔċıÛċÙȭɯ àÙċÊÈɯÒÈÉÜÓɯÌËÐÓÌÉÐÓÐÙɯÔÌÛÈÓ-

×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÔÈɯËÈàÈÕċÔċÕÈɯÚÈÏÐ×ÛÐÙÓÌÙ (Anusavice, 2003, s. 582-589)ȭɯ!Èáċɯ

Pd-Ag ÈÓÈıċÔÓÈÙɯÌÒÚÛÌÙÕÈÓɯÖÒÚÐÛÓÌÙɯàÌÙÐÕÌɯÐÕÛÌÙÕÈÓɯÖÒÚÐÛÓÌÙɯÖÓÜıÛÜÙÔÈÒÛÈËċÙȭɯ

 àÙċÊÈɯÉÈáċɯÈÓÈıċÔÓÈÙɯÔÌÛÈÓÐÕɯËċıɯàĹáÌàÐÕËÌɯÕÖËĹÓɯÖÓÜıÛÜÙÈÙÈÒɯ×ÖÙÚÌÓÌÕɯÐÓÌɯ

ÒÐÔàÈÚÈÓËÈÕɯñÖÒɯÔÌÒÈÕÐÒɯÙÌÛÈÕÚÐàÖÕɯÚÈĀÓÈÔÈÒÛÈËċÙ ȹ,ÈÊÒÌÙÛɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

1983).  

!ÈáċɯPd-Ag ÈÓÈıċÔÓÈÙɯAu-Pd-Ag ÈÓÈıċÔÓÈÙċÕÈɯÎġÙÌɯporselen renginde 

çok daha fazla ÉÖáÜÓÔÈàÈɤËÌĀÐıÐÒÓÐĀÌɯàÖÓɯÈñÔÈÒÛÈËċÙ (Anusavice, 2003, s. 

582-ƙƜƝȰɯ.ɀ!ÙÐÌÕȮɯƖƔƔƖ, s. 200-216; Tuccillo ve Cascone, 1983, s. 347-370). 

 ÕÊÈÒɯ ÈÓÈıċÔċÕɯ ÉĹÕàÌÚÐÕËÌÒÐɯ ÎĹÔĹıĹÕɯ ÈÓÈıċÔËÈÕɯ ×ÖÙÚÌÓÌÕÌɯ ËÐÍĹáàÖÕÜɯ

ÏÈÒÒċÕËÈɯ ÉÐÓÎÐɯ ÉÜÓÜÕÔÈÔÈÒÛÈËċÙȭɯTuccilloȮɯ ×ÖÙÚÌÓÌÕɯ ÍċÙċÕÓÈÔÈÚċɯ ÚċÙÈÚċÕËÈɯ

pozitif yüklü iyon ÖÓÈÙÈÒɯ ÌÝÈ×ÖÙÈÚàÖÕÈɯ ÜĀÙÈàÈÕɯ ÎĹÔĹıĹÕɯ ×ÖÙÚÌÓÌÕËÌÒÐɯ

istenmeyen renklenmenin sorumÓÜÚÜɯÖÓÈÉÐÓÌÊÌĀÐÕÐɯġÕÌ ÚĹÙÔĹıÛĹÙ (Tuccillo, 

1977, s. 40-67)ȭɯ!ÜɯÛÌÖÙÐàÐɯËÌÚÛÌÒÓÌàÌÊÌÒɯÉÐÙɯËÐĀÌÙɯñÈÓċıÔÈËÈ, Pd-Ag ÈÓÈıċÔɯ

ÝÈÙÓċĀċÕËÈɯ ÍċÙċÕÓÈÕÈÕɯ ×ÖÙÚÌÓÌÕɯ ġÙÕÌÒÓÌÙÐÕɯ ÙÌÕÒÓÌÙÐÕËÌɯ ÉÖáÜÓÔÈɯ ÖÓËÜĀÜɯ

ÚÖÕÜÊÜÕÈɯÝÈÙċÓÔċıÛċÙ ȹ1ÐÕÎÓÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ1989). 

!Üɯ ÈÓÈıċÔÓÈÙċÕɯ àĹáÌàÐÕËÌɯ ÖÓÜıÈÕɯ ÕÖËĹÓÓÌÙɯ ÔÌÒÈÕÐÒɯ ÙÌÛÈÕÚÐàÖÕÈɯ

àÈÙËċÔÊċËċÙ. Ancak Mackert ÝÌɯ ËÐĀÌÙÓÌÙÐ (1983), paladyum -ÎĹÔĹı-kalay-

ÐÕËÐàÜÔɯ ÐñÌÙÐÒÓÐɯ ÈÓÈıċÔËÈɯ ÕÖËĹÓɯ ÍÖÙÔÈÚàÖÕÜɯ ÖÓËÜĀÜÕÜɯ ÉÐÓËÐÙÌÙÌÒȰɯ ÉÜɯ

ÕÖËĹÓÓÌÙÐÕɯÖÒÚÐÛɯÐñÌÙÔÌàÌÕɯÉÐÙɯàĹáÌàɯÎÐÉÐɯËÈÝÙÈÕËċĀċÕċɯÝÌɯÎĹÔĹıɯÐàÖÕÓÈÙċÕċÕɯ
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ÌÝÈ×ÖÙÈÚàÖÕÜÕÈɯÈÙÈÊċÓċÒɯÌÛÛÐĀÐÕÐɯÎġÚÛÌÙÔÐıÓÌÙËÐÙȭɯ àÙċÊÈɯMoya ÝÌɯËÐĀÌÙÓÌÙÐ 

(1987), ÍċÙċÕÓÈÔÈɯ ÚċÙÈÚċÕËÈ ÎĹÔĹıɯ ÐàÖÕÓÈÙċÕċÕɯ ×ÖÙÚÌÓÌÕɯ àĹáÌàÐnden 

×ÖÙÚÌÓÌÕÐÕɯÐñɯàÈ×ċÚċÕÈɯËÐÍÍĹáÌɯÖÓËÜĀÜÕÜɯÉÐÓËÐÙÔÐıÓÌÙËÐÙȭɯ 

Yüksek paladyum  ÈÓÈıċÔÓÈÙċ 

ƕƝƜƔɀÓÐɯàċÓÓÈÙËÈɯÛÈÕċÛċÓÈÕɯÝÌɯƕƝƝƔɀÓċɯàċÓÓÈÙËÈɯÖÓËÜÒñÈɯ×Ö×ĹÓÌÙɯÖÓÈÕ bu 

ÈÓÈıċÔÓÈÙɯ àĹÒÚÌÒɯ ÔÈÓÐàÌÛÓÌÙÐɯ ÕÌËÌÕÐàÓÌɯ ƖƔƔƔɀÓÐɯ àċÓÓÈÙËÈɯ ġÕÌÔÓÌÙÐÕÐɯ

àÐÛÐÙÔÐıÓÌÙËÐÙȭ En fazla popĹÓÌÙɯÖÓÔÜıɯÛÐ×ÓÌÙÐɯıÜÕÓÈÙËċÙȯɯȹÐȺPaladyum -ÉÈÒċÙȮɯ

(ii)Paladyum -kobalt ve (iii) Paladyum -galyum  ȹ1ÖÉÌÙÛÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺ. 

Paladyum-!ÈÒċÙɯ  ÓÈıċÔÓÈÙȯ  ÓÛċÕɯ ÉÈáÓċɯ ÈÓÈıċÔÓÈÙËÈ, porselende 

ÙÌÕÒÓÌÕÔÌɯÝÌɯÉÈĀÓÈÕÛċɯ×ÙÖÉÓÌÔÐÕÌɯÕÌËÌÕɯÖÓÈÕɯÉÈÒċÙȮɯÈàÕċɯËÜÙÜÔÈɯàĹÒÚÌÒɯ

paladyum  ÈÓÈıċÔÓÈÙËÈɯÕÌËÌÕɯÖÓÔÈÔÈÒÛÈËċÙ ȹ.ɀ!ÙÐÌÕȮɯƖƔƔƖ, s. 200-216)ȭɯ!ÈÒċÙɯ

ve indiyum ilavesi paladyum  içerisindeki gal yumda ötektik reaksiyona 

ÕÌËÌÕɯÖÓÈÙÈÒɯñġáĹÕÌÉÐÓÐÙÓÐĀÐÕÐɯÈáÈÓÛÔÈÒÛÈËċÙȭɯ!ÜɯËÜÙÜÔÜÕɯÐÚÌɯÈÓÈıċÔÈɯÚÌÙÛÓik 

ÝÌɯ ËÈàÈÕċÒÓċÓċÒɯ ÚÈĀÓÈËċĀċɯ ÉÐÓËÐÙÐÓÔÌÒÛÌËÐÙȭɯ  ÕÊÈÒɯ ÉÜɯ ËÜÙÜÔȮɯbirinci  

jenerasyon Pd-Cu ÈÓÈıċÔÓÈÙɯÒÜÓÓÈÕċÓËċĀċÕËÈɯËÌáÈÝÈÕÛÈÑɯÖÓÜıÛÜÙÈÉÐlmektedir. 

IĹÕÒĹɯàĹÒÚÌÒɯÈÒÔÈɯËÈàÈÕċÔċɯ(yield strength) ve sertlikleri nedeniyle söz 

konusu protezlerin bitirme ve polisaj ÐıÓÌÔÓÌÙÐɯ ÎĹñÓÌımektedir  (Carr ve 

Brantley, 1991). Literatürde y üksek paladyum  ÈÓÈıċÔÓÈÙËÈ ÉÈıÈÙċÓċɯ×ÖÙÚÌÓÌÕɯ

ÉÈĀÓÈÕÛċÚċɯÈñċÚċÕËÈÕɯÉÈÒċÙċÕɯÎÌÙÌÒÓÐɯÖÓËÜĀÜÕÜɯÉÐÓËÐÙÌÕɯñÈÓċıÔÈÓÈÙɯÔÌÝÊÜÛÛÜÙ 

ȹ/È×ÈáÖÎÓÖÜɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƕƝƝƚȰɯ /È×ÈáÖÎÓÖÜɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƕƝƝƗȺ. Ancak 

Vrijhoef ve van der Zel, Pd-Cu ÈÓÈıċÔÓÈÙËÈɯ ÉÈÒċÙËÈÕɯ ñÖÒȮɯ ÈÓÈıċÔÈɯ ÖÒÚÐÛɯ

ÖÓÜıÛÜÙÔÈÓÈÙċɯÈÔÈÊċàÓÈɯÌÒÓÌÕÌÕɯgalyum ve indiyumun  ÉÈĀÓÈÕÛċËÈɯÉÈÚÒċÕɯ

ÖÓËÜĀÜÕÜɯÉÐÓËÐÙÔÐıÓÌÙËÐÙ (Vrijhoef ve van der Zel, 1985).  

Paladyum-*ÖÉÈÓÛɯ  ÓÈıċÔÓÈÙċȯ !Üɯ ÈÓÈıċÔÓÈÙɯ ÒċÚċÛÓċɯ ÒÜÓÓÈÕċÔɯ ÈÓÈÕċÕÈɯ

ÚÈÏÐ×ÛÐÙÓÌÙȭɯ 8ĹÒÚÌÒɯ ÛÌÙÔÈÓɯ ÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċɯ ÚÈàÌÚÐÕËÌɯ ÉÈáċɯ ×ÖÙÚÌÓÌÕɯ

ÚÐÚÛÌÔÓÌÙÐÕËÌɯÒÜÓÓÈÕċÓÈÉÐÓÐÙɯÖÓÔÈÚċɯÌÚÈÚɯÈÝÈÕÛÈÑċËċÙ ȹ.ɀ!ÙÐÌÕȮɯƖƔƔƖ, s. 200-216). 

2ÖÕɯáÈÔÈÕÓÈÙËÈɯÉÈáċɯĹÙÌÛÐÊÐÓÌÙɯÉÜɯÈÓÈıċÔÓÈÙċÕɯÛÈÕÌÊÐÒɯàÈ×ċÚċÕċɯÎÌlÐıÛÐÙÔÌÒɯ
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ÈÔÈÊċàÓÈɯÐñÌÙÐÚÐÕÌɯǔƕ-2 ÖÙÈÕċÕËÈɯÒċàÔÌÛÓÐɯÔÌÛÈÓÓÌÙɯȹÈÓÛċÕɯÝÌɤÝÌàÈɯ×ÓÈÛÐÕàÜÔȺɯ

ÌÒÓÌÔÐıÓÌÙËÐÙ (Naylor, 1992, s. 28-38)ȭɯ!ÜɯÈÓÈıċÔÓÈÙċÕɯÌÕɯÉĹàĹÒɯËÌáÈÝÈÕÛÈÑċɯ

ÐÚÌɯ×ÖÙÚÌÓÌÕɯÌÚÛÌÛÐĀÐÕËÌÕɯġËĹÕɯÝÌÙÐÓÔÌÚÐÕÌɯÕÌËÌÕɯÖÓÈÕɯÒÖàÜɯÖÒÚÐÛɯÛÈÉÈÒÈÕċÕɯ

ÖÓÜıÜÔÜÕÈɯàÖÓɯÈñÔÈÓÈÙċËċÙ ȹ"ÈÙÙɯÝÌɯ!ÙÈÕÛÓÌàȮɯƕƝƝƕȰɯ%ÐÚÊÏÌÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

1999)ȭɯ àÙċÊÈɯÓÐÛÌÙÈÛĹÙËÌɯPd-Co ÈÓÈıċÔÓÈÙċÕɯ×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÔÈɯËÈàÈÕċÔċÕċÕɯ

Pd-Cu ÈÓÈıċÔÓÈÙċÕɯ×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÔÈɯËÈàÈÕċÔċÕËÈÕɯËÈÏÈɯáÈàċÍɯÖÓËÜĀÜÕÜɯ

ÉÐÓËÐÙÌÕɯñÈÓċıÔÈÓÈÙɯÔÌÝÊÜÛÛÜÙ ȹ.ɀ"ÖÕÕÖÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƕƝƝƚ).  

Paladyum-&ÈÓàÜÔɯ ÓÈıċÔÓÈÙċȯ !ÜɯÈÓÈıċÔÓÈÙċÕɯ×ÐàÈÚÈàÈɯÚĹÙĹÓÔĹıɯÚÖÕɯ

hali paladyum -galyum -ÎĹÔĹıɯ(Pd-Ga-Ag) ÈÓÈıċÔÓÈÙċËċÙȭɯPd-Cu ÈÓÈıċÔÓÈÙÈ 

göre daÏÈɯÈñċÒɯÙÌÕÒÛÌɯÉÐÙɯÖÒÚÐÛɯÛÈÉÈÒÈÚċɯÖÓÜıÜÔÜÕÈɯÐáÐÕɯÝÌÙÌÕɯÉÜɯÈÓÈıċÔÓÈÙɯ

ËĹıĹÒɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕÈɯÚÈÏÐ×ɯÖÓÈÕɯÉÈáċɯ×ÖÙÚÌÓÌÕÓÌÙÓÌɯÜàÜÔÓÜËÜÙÓÈÙȭɯPd-

Ga-Ag ÈÓÈıċÔÓÈÙɯ%80-85 ÖÙÈÕċÕËÈɯpaladyum , %6.3-10 ÖÙÈÕċÕËÈɯÎÈÓàÜÔɯÝÌɯ

%1.2-5 ÖÙÈÕċÕËÈɯ ÐÚÌɯ ÎĹÔĹıɯ ÐÏÛÐÝÈɯ ÌÛÔÌÒÛÌËÐÙÓÌÙȭɯ 3ÈÔÈÔÓÈàċÊċɯ ÔÐÕġÙɯ

ÌÓÌÔÌÕÛÓÌÙɯÐÚÌɯÒÈÓÈàȮɯñÐÕÒÖɯÝÌɯÐÕËÐàÜÔËÜÙȭɯ àÙċÊÈɯËÐĀÌÙɯàĹÒÚÌÒɯpaladyum  

ÈÓÈıċÔÓÈÙÓÈɯ ÒÈÙıċÓÈıÛċÙċÓËċÒÓÈÙċÕËÈɯPd-Ga-Ag ÈÓÈıċÔÓÈÙċÕɯ ËÈÏÈɯ àÜÔÜıÈÒɯ

ÖÓËÜĀÜɯÉÐÓËÐÙÐÓÔÐıÛÐÙ (Anusavice, 2003, s. 582-589). 

Paladyum -ÎĹÔĹı-ÈÓÛċÕɯ(Pd-Ag-Au) ÈÓÈıċÔÓÈÙċ 

Pd-Cu ve Pd-Co ÈÓÈıċÔÓÈÙÓÈɯÈàÕċɯËġÕÌÔËÌɯ×ÐàÈÚÈàÈɯsürülseler de; bu 

ÈÓÈıċÔÓÈÙɯPd-Cu ve Pd-Co ÈÓÈıċÔÓÈÙËÈÒÐɯÌÒÚÐÒÓÐÒÓÌÙÐÕɯÍÈÙÒɯÌËÐÓÔÌÚÐÕËÌɯÚÖÕÙÈɯ

ËÐÒÒÈÛɯ ñÌÒÌÉÐÓÔÐıÛÐÙȭɯPd-Ag-Au ÈÓÈıċÔÓÈÙċÕ ËÐĀÌÙɯ àĹÒÚÌÒɯpaladyum  

ÈÓÈıċÔÓÈÙċÕÈɯÎġÙÌɯËÈÏÈɯàĹÒÚÌÒɯÚċÊÈÒÓċÒɯËÈàÈÕċÔċÕÈɯÝÌɯËÈÏÈɯÈñċÒɯÙÌÕÒÛÌɯÖÒÚÐÛɯ

ÛÈÉÈÒÈÚċÕÈɯ ÚÈÏÐ×ɯ ÖÓËÜĀÜÕÜɯ ÉÐÓËÐÙÌÕɯ ñÈÓċıÔÈÓÈÙɯ ÓÐÛÌÙÈÛĹÙËÌɯ ÔÌÝÊÜÛÛÜÙ 

(Naylor, 1992, s. 28-38). 

2.2.3.2 !Èáɯ,ÌÛÈÓɯ ÓÈıċÔÓÈÙ 

 

ƕƝƗƔɀÓÜɯàċÓÓÈÙËÈÕɯÉÌÙÐËÐÙɯÏÈÙÌÒÌÛÓÐɯÉġÓĹÔÓĹɯ×ÙÖÛÌáÓÌÙËÌɯÒÜÓÓÈÕċÓÈÕɯÉÈáɯ

ÔÌÛÈÓɯÈÓÈıċÔÓÈÙȮɯÈÓÛċÕɯÔÈÓÐàÌÛÐÕÐÕɯÈÙÛÔÈÚċɯÝÌɯÌÒÖÕÖÔÐÒɯÒÙÐáÌɯÉÈĀÓċɯÖÓÈÙÈÒɯ
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ƕƝƛƔɀÓÐɯàċÓÓÈÙËÈÕɯÐÛÐÉÈÙÌÕɯÚÈÉÐÛɯ×ÙÖÛÌáÓÌÙËÌɯËÌɯȹMDS restorasyonlar, tam metal 

ÙÌÚÛÖÙÈÚàÖÕÓÈÙȺɯÒÜÓÓÈÕċÓÔÈàÈɯÉÈıÓÈÕÔċıÛċÙɯȹ2ÝÈÕÉÖÙÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȺ.  

2ġáɯÒÖÕÜÚÜɯÈÓÈıċÔÓÈÙ, ÕÐÒÌÓɯÉÈáÓċɯÒÙÖÔɯÝÌɯÒÖÉÈÓÛɯÉÈáÓċɯÒÙÖÔɯolarak 2 

ÎÙÜÉÈɯ ÈàÙċÓÔÈÒÛÈËċÙȭɯ -ÐÒÌÓ-ÒÙÖÔɯ ÈÓÈıċÔÓÈÙɯ ÐÚÌɯ ÒÌndi içerisinde berilyum 

ÐñÌÙÌÕÓÌÙɯÝÌɯÉÌÙÐÓàÜÔɯÐñÌÙÔÌàÌÕÓÌÙɯÖÓÈÙÈÒɯÐÒÐɯÈÓÛɯÎÙÜÉÈɯÈàÙċÓÔÈÒÛÈËċÙ (Kim ve 

ËÐĀÌÙÓÌÙÐ, 2016). Berilyum , Ni -"Ùɯ ÈÓÈıċÔÓÈÙÈɯ ÈÓÈıċÔċÕɯ ÌÙÐÔÌɯ ËÌÙÌÊÌÚÐÕÐ 

(liquidus temperature-Lt) ËĹıĹÙÔÌÒɯ ÝÌɯ ËġÒĹÓÌÉÐÓÐÙÓÐĀÐÕÐɯÒÖÓÈàÓÈıÛċÙÔÈÒ 

ÈÔÈÊċàÓÈɯ ÌÒÓÌÕÔÌÒÛÌËÐÙ (Roach, 2007). ɁTanecik küçültücüɂ olarak da 

ÒÜÓÓÈÕċÓÈÕɯÉÌÙÐÓàÜÔɯÌÓÌÔÌÕÛɯÐñÌÙÐĀÐÕÐɯÏÖÔÖÑÌÕÓÌıÛÐÙerek ÈÓÈıċÔċÕɯÍÐáÐÒÚÌÓɯÝÌɯ

ÔÌÒÈÕÐÒɯġáÌÓÓÐÒÓÌÙÐÕÐɯÚÛÈÕËÈÙËÐáÌɯÌÛÔÌÒÛÌËÐÙȭɯ$ÓÌÒÛÙÖÓÐÛÐÒɯÈıċÕËċÙċÓÔÈàÈɯÐáÐÕɯ

ÝÌÙËÐĀÐÕËÌÕɯ ÙÌáÐÕɯ ÉÈĀÓċɯ ÛÜÛÜÊÜÓÈÙËÈɯ ȹMaryland köprü) veneerler veya 

àÈ×ċıÛċÙÔÈɯÈÑÈÕÓÈÙċÕċÕɯÉÈĀÓÈÕÛċÚċÕËÈɯÖÓËÜÒñÈɯàÈÙËċÔÊċËċÙɯ(Leinfelder, 1997). 

 àÙċÊÈɯÉÌÙÐÓàÜÔɯÐñÌÙÔÌàÌÕɯ-Ð-"ÙɯÈÓÈıċÔÓÈÙÈɯÒċàÈsla berilyum içeren Ni -Cr 

ÈÓÈıċÔÓÈÙËÈɯ ÔÌÛÈÓ-×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕÛċÚċÕċÕɯ ËÈÏÈɯ ÎĹñÓĹɯ ÖÓËÜĀÜÕÜɯ ÉÐÓËÐÙÌÕɯ

ñÈÓċıÔÈÓÈÙɯ ËÈɯ(O'"ÖÕÕÖÙɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƕƝƝƚȰɯ 1ÖÈÊÏȮɯ ƖƔƔƛȺ literatürde 

mevcuttur.   ÕÊÈÒɯÈÚÐËÐÒɯÖÙÛÈÔËÈɯÉÌÙÐÓàÜÔɯÐñÌÙÌÕɯÈÓÈıċÔÓÈÙËÈÕɯ-ÐɯÐàÖÕÓÈÙċɯ

ÚÌÙÉÌÚÛɯ ÒÈÓÔÈÒÛÈËċÙ (Roach, 2007). Bu durum ise korÖáàÖÕÈɯ àÈÛÒċÕÓċĀċɯ

ÈÙÛċÙċÙÒÌÕȰɯalerjik , karsinojenik  ve toksik tepkilere de neden olabilmektedir 

ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ6ÈÛÈÏÈȮɯƖƔƔƖȺ.   

Nikel -krom ve k rom-kobalt  ÎÙÜ×ÓÈÙċÕċÕɯ àÈ×ċÚċÕËÈɯ ÐÒÐÕÊÐ element 

ÖÓÈÙÈÒɯÌÕɯñÖÒɯÒÙÖÔɯÉÜÓÜÕÔÈÒÛÈËċÙ (Kelly ve Rose, 1983).  àÙċÊÈɯÚġáɯÒÖÕÜÚÜɯ

ÈÓÈıċÔÓÈÙɯÌÚÌÙɯÔÐÒÛÈÙËÈɯÌÓÌÔÌÕÛÓÌÙɯËÌɯÐÏÛÐÝÈɯetmektedirler (Tablo 2.4):  
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Tablo 2.4ȭɯ!ÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕɯÉÐÓÌıÐÔÐ ȹÞÛǔȺɯȹ1ÖÉÌÙÛÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȺȭ 

 Ni -Cr  ÓÈıċÔÓÈÙ Co-Cr  ÓÈıċÔÓÈÙ 

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 

 
 

8È×ċÓÈÙċÕËÈÒÐɯ ÒÙÖÔɯ ÚÈàÌÚÐÕËÌ ÒÖÙÖáàÖÕÈɯ ÒÈÙıċɯ ÖÓËÜÒñÈɯ ËÐÙÌÕñÓÐɯ

ÈÓÈıċÔÓÈÙɯÏÈÓÐÕÌɯÎÌÓÔÌÒÛÌËÐÙÓÌÙ ȹ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ. Soy metal 

ÈÓÈıċÔÓÈÙÈɯÎġÙÌɯñÖÒɯËÈÏÈɯÜÊÜáɯÖÓÈÕ bÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċɯÉÈıÈÙċÓċ fiziksel 

özelliklere sahiptirler  (Tablo 2.5). 

Tablo 2.5ȭɯ!ÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕɯÍÐáÐÒÚÌÓɯġáÌÓÓÐÒÓÌÙÐ (Sakaguchi ve Powers, 

2006). 

Tip  Gerilme 

Direnci 

(MPa) 

%0.2 Akma 

#ÈàÈÕċÔċɯ

(MPa) 

Elastisite 

Modülü 

(Gpa) 

Elongasyon Döküm 

Derecesi (°C) 

Ni -Cr 400-1000 255-730 150-210 8-20 1300-1450 

Co-Cr 520-820 460-640 145-220 6-15 1350-1450 

 

 

xÙÕÌĀÐÕȰɯÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙɯËġÒĹÔɯÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯÒÜÓÓÈÕċÓÈÕɯÛĹÔɯ

ÈÓÈıċÔÓÈÙɯÈÙÈÚċÕËÈɯÌÕɯàĹÒÚÌÒɯÌÓÈÚÛÐÚÐÛÌɯÔÖËĹÓĹÕÌɯÚÈÏÐ×ɯÖÓÈÕÓÈÙËċÙȭɯ!ÜɯËÜÙÜÔɯ
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ÐÚÌɯÔĹÒÌÔÔÌÓɯÚÈÙÒÔÈɯËÐÙÌÕÊÐÕÌɯÚÈÏÐ×ɯÖÓÔÈÓÈÙċÕċɯÚÈĀÓÈÔÈÒÛÈËċÙɯ(Kim ve 

ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȺȭɯ dÓÈÝÌÛÌÕɯ ÉÜɯ ÈÓÈıċÔÓÈÙɯ ÙÌáÐÕɯ ÉÈĀÓÈÕÛċɯ ÚÈĀÓÈÔÈÒɯ ÈÔÈÊċàÓÈɯ

asitlenebilmektedirler (Wataha, 2002).  àÙċÊÈ ÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕ ÒċàÔÌÛÓÐɯ

ÔÌÛÈÓɯÈÓÈıċÔÓÈÙËÈÕɯñÖÒɯËÈÏÈɯÐàÐɯËġÒĹÓÌÉÐÓÐÙÓÐĀÌɯÚÈÏÐ×ɯÖÓËÜÒÓÈÙċɯÉÐÓËÐÙÐÓÔÐıÛÐÙȭ 

%ÈÒÈÛɯÚġáɯÒÖÕÜÚÜɯÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙɯËÈÏÈɯÒÈÓċÕɯÝÌɯÒÖàÜɯÖÒÚÐÛɯÛÈÉÈÒÈÓÈÙċɯ

ÖÓÜıÛÜÙÈÙÈÒɯÌÚÛÌÛÐÒɯÈñċËÈÕɯ×ÙÖÉÓÌÔÓÌÙÌɯÕÌËÌÕɯÖÓÔÈÒÛÈËċÙ (Wataha, 2002). 

Tarihsel sürece bÈÒċÓËċĀċÕËÈɯ ÉÈáɯ ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙ Ƙɯ ÎÙÜÉÈɯ ÈàÙċÓÔÈÒÛÈàËċȯɯ

nikel -krom -berilyum, nikel -krom, nikel -yüksek krom ve kobalt -krom. Nike l-

krom -ÉÌÙÐÓàÜÔɯ ÎÌñÔÐıÛÌɯ ÚċÒÓċÒÓÈɯ ÒÜÓÓÈÕċÓÔċıÛċÙȭɯ IĹÕÒĹɯ ÉÌÙÐÓàÜÔɯ

ËġÒĹÓÌÉÐÓÐÙÓÐĀÐɯ ÒÖÓÈàÓÈıÛċÙÔÈÒÛÈɯ ÝÌɯ ×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕÛċÚċÕċɯ ÎÌÓÐıÛÐÙÔÌÒÛÌydi . 

AnÊÈÒɯÉÌÙÐÓàÜÔɯÐÓÌɯÐÓÐıÒÐÓÐɯÚÈĀÓċÒɯËÜÙÜÔÓÈÙċÕËÈÕɯġÛĹÙĹɯÉÜɯÛÐ×ɯÕÐÒÌÓ-krom 

ÈÓÈıċÔċɯġÕÌÙÐÓÔÌÔÌÒÛÌËÐÙ (Kim  ÝÌɯËÐĀÌÙÓÌÙÐ, 2016). 

Nikel -ÒÙÖÔɯ ÈÓÈıċÔÓÈÙɯ ÉÈáɯ ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙċÕɯ ÈÓÛɯ ÎÙÜÉÜËÜÙȭɯTemel 

ÖÓÈÙÈÒɯÕÐÒÌÓɯÝÌɯÒÙÖÔɯÐñÌÙÌÕɯÉÜɯÈÓÈıċÔÓÈÙȮɯÔÐÕġÙɯÈÓÈıċÔɯÔÌÛÈÓÓÌÙÐɯËÌɯÐÏÛÐÝÈɯ

etmektedir ler. Bütün nikel -ÒÙÖÔɯ ÈÓÈıċÔÓÈÙċɯ ÒÖÔ×ÖáÐÚàÖÕɯ ÝÌɯ ÍÐáÐÒÚÌÓɯ

ġáÌÓÓÐÒÓÌÙɯÈñċÚċÕËÈÕɯÉÌÕáÌÙËÐÙȮɯÍÈÒÈÛɯÒÖÙÖáàÖÕɯËÐÙÌÕÊÐɯÈñċÚċÕËÈÕɯÍÈÙÒÓċÓċÒÓÈÙɯ

göstermektedirler. #ĹıĹÒɯ ÔÐÒÛÈÙËÈɯ ÌÒlenen alüminyum ve titanyum ile 

güçlendirici Ni 3Al veya Ti 3 ÓɯñġÒÌÓÛÐÓÌÙÐɯÖÓÜıÛÜÙÜÓÔÈÒÛÈËċÙȭ Demir, tungsten 

ÝÌɯ ÝÈÕÈËàÜÔɯ ÒÈÛċɯ ñġáÌÓÛÐɯ ÚÌÙÛÓÌıÔÌÚÐ (solid-solution hardening) için ilave 

edilmektedir. 2ÌÙÛÓÌıÔÌɯ ÈÔÈÊċàÓÈɯ ÌÒÓÌÕÌÕɯ ÛĹÔɯ ÌÓÌÔÌÕÛÓÌÙɯ ÐñÌÙÐÚÐÕËÌɯ

molibden  ÝÌɯÛÜÕÎÚÛÌÕɯÌÕɯÌÛÒÐÓÐɯÖÓÈÕÓÈÙċËċÙȭɯMolibdenin  ÉÐÙɯËÐĀÌÙɯÈÝÈÕÛÈÑċɯÐÚÌɯ

ÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕċɯÌÛÒÐÓÌàÌÉÐÓÔÌÚÐËÐÙȭɯdÚÒÌÓÌÛɯÉġÓĹÔÓĹɯ×ÙÖÛÌáÓÌÙËÌɯ

ÒÜÓÓÈÕċÓËċĀċÕËÈɯ ÕÐÒÌÓ-ÒÙÖÔɯ ÈÓÈıċÔÓÈÙċ, ÈÒÔÈɯ ËÈàÈÕċÔċÕċɯ ÝÌɯ ÚÌÙÛÓÐĀÐɯ

ÎÌÓÐıÛÐÙÔÌÒɯÈÔÈÊċàÓÈɯÌÚÌÙɯÔÐÒÛÈÙÛÈ (~0.1 wt%) karbon ilave edilerek formüle 

edilmektedirler  (Roach, 2007). %ÈÒÈÛɯËġÒĹÔɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕËÈɯÒÜÓÓÈÕċÓÔÈÒ 

üzere üretilen Ni-Cr ÈÓÈıċÔÓÈÙċɯÒÈÙÉÖÕÚÜáËÜÙȭ  
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!ÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕɯÉÐÙɯËÐĀÌÙɯÈÓÛɯÎÙÜÉÜɯÐÚÌɯÒÖÉÈÓÛ-ÒÙÖÔɯÈÓÈıċÔÓÈÙËċÙȭɯ

ƕƝƔƛɯ àċÓċÕËÈɯHaynes kobalt -krom stellite ÈÓÈıċÔÓÈÙċÕɯ ×ÈÛÌÕÛÐÕÐɯ ÈÓÔċıȰɯ

ÚÖÕÙÈÚċÕËÈɯÐÚÌɯÐñÌÙÐÚÐÕÌɯÛÜÕÎÚÛÌÕɯÝÌɯÔÖÓÐÉËÌÕɯÌÒÓÌàÌÙÌÒɯÚÌÙÛÓÐÒȮɯËÈàÈÕċÒÓċÓċÒȮɯ

ÈÉÙÈáàÖÕɯËÐÙÌÕÊÐɯÎÐÉÐɯÔÌÒÈÕÐÒɯġáÌÓÓÐÒÓÌÙÐÕÐɯÎÌÓÐıÛÐÙÔÐıÛÐÙȭ Erdle ve PrangeɀÕÐÕɯ

Co-Cr-W (tungsten) ve Co-Cr-,ÖɯËġÒĹÔɯÈÓÈıċÔÓÈÙċÕċɯÎÌÓÐıÛÐÙÔÌÓÌÙÐɯÐÓe de 

ƕƝƖƝɯàċÓċÕËÈɯ"Ö-"ÙɯÈÓÈıċÔÓÈÙɯËÐıɯÏÌÒÐÔÓÐĀÐÕÌɯÎÐÙÐıɯàÈ×ÔċıÛċÙȭɯ#ÈÏÈɯÚÖÕÙÈɯÐÚÌɯ

Co-Cr-,ÖɯÈÓÈıċÔÓÈÙɯɁÝÐÛÈÓàÜÔ-ÝÐÛÈÓÓÐÜÔɂɯÖÓÈÙÈÒɯÈËÓÈÕËċÙċÓÔċıÓÈÙËċÙ (Roach, 

2007; Al Jabbari, 2014). *ÖÉÈÓÛɯÉÈáÓċɯÔÌÛÈÓ destekli ÚÌÙÈÔÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ

ÈÕÈɯ ÐñÌÙÐĀÐÕÐɯ ÒÖÉÈÓÛɯ ÖÓÜıÛÜÙÔÈÒÛÈËċÙ. dÒÐÕÊÐɯ ÌÕɯ ñÖÒɯ ÉÜÓÜÕÈÕɯ ÉÐÓÌıÌÕ ise 

kromdur. Krom , ËÈàÈÕċÒÓċÓċÒɯÝÌɯ×ÈÚÐÝÈÚàÖÕɯÈÙÈÊċÓċĀċɯÐÓÌɯÒÖÙÖáàÖÕɯËÐÙÌÕÊÐɯ

(corrosion resistance via passivation) ÚÈĀÓÈÔÈÒɯÈÔÈÊċàÓÈɯÌÒÓÌÕÔÌÒÛÌËÐÙȭɯ*obalt-

krom  ÈÓÈıċÔÓÈÙ, rutenyum içerenler ve içermeyenler olarak iki alt gruba 

ÈàÙċÓÚÈɯËÈȰɯÐÒÐɯÈÓÛɯÎÙÜÉÜÕɯÍÐáÐÒÚÌÓɯġáÌÓÓÐÒÓÌÙÐɯÈÙÈÚċÕËÈÒÐɯÍÈÙÒɯÏÈÓÌÕɯÕÌÛɯËÌĀÐÓËÐÙȭ 

-ÐÒÌÓÌɯÈÓÌÙÑÐÚÐɯÖÓËÜĀÜɯÉÐÓÐÕÌÕɯÏÈÚÛÈÓÈÙËÈɯÈÓÛÌÙÕÈÛÐÍɯÖÓÈÙÈÒɯÌÕɯñÖÒɯÛÌÙÊÐÏɯÌËÐÓÌÕɯ

ÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċɯkobalt -krom  ÈÓÈıċÔÓÈÙċËċÙ ȹ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

2016).  3ÐÛÈÕàÜÔɯÈÓÈıċÔÓÈÙċɯËċıÈÙËÈɯÉċÙÈÒċÓËċĀċÕËÈȮɯÒÙÖÔ-ÒÖÉÈÓÛɯÈÓÈıċÔÓÈÙċɯ

dġÒĹÓÌÉÐÓÐÙɯÈÓÈıċÔÓÈÙɯÐñÌÙÐÚÐÕËÌɯÌÕɯàĹÒÚÌÒɯÌÙÐÔÌɯÈÙÈÓċĀċÕÈɯÚÈÏÐ×ɯÈÓÈıċÔÓÈÙËċÙȭɯ

!ÜɯËÜÙÜÔɯÐÚÌɯÔÈÕÐ×ĹÓÈÚàÖÕɯÈıÈÔÈÚċÕċɯáÖÙÓÈıÛċÙÔÈÒÛÈËċÙ (*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐ, 

2016).  àÙċÊÈɯàĹÒÚÌÒɯÚÌÙÛÓÐÒɯËÌĀÌÙÓÌÙÐÕÌɯÚÈÏÐ×ɯÖÓËÜÒÓÈÙċÕËÈÕɯÉÜɯÈÓÈıċÔÓÈÙċÕɯ

ÛÌÚÝÐàÌɯÝÌɯ×ÖÓÐÚÈÑɯÐıÓÌÔÓÌÙÐɯËÌɯáÖÙËÜÙɯ(*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐ, 2016)ȭɯ2ÖÕɯàċÓÓÈÙËÈɯ

" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐÕËÌɯÔÌàËÈÕÈɯÎÌÓÌÕɯÎÌÓÐıÔÌÓÌÙËÌÕɯġÛĹÙĹɯÉÜɯÈÓÈıċÔÓÈÙċÕɯ

ÐıÓÌÕÌÉÐÓÐÙÓÐĀÐɯÒÖÓÈàÓÈıÔċıɯÝÌɯÒÜÓÓÈÕċÔċɯàÈàÎċÕÓÈıÔċıÛċÙȭɯ ËÐÛÐÍɯÝÌɯÚÜÉÛÙÈÒÛÐÍɯ

ÛÈÉÈÕÓċɯ" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐɯÈÙÈÊċÓċĀċàÓÈɯÚġáɯÒÖÕÜÚÜɯÈÓÈıċÔÓÈÙɯÒÜÓÓÈÕċÓÈÙÈÒɯ

ñÌıÐÛÓÐɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯĹÙÌÛÐÔÐɯÔĹÔÒĹÕËĹÙȭɯKrom, kararmaya ve korozyona 

ÎġÚÛÌÙËÐĀÐɯËÐÙÌnç nedeniyle sġáɯÒÖÕÜÚÜɯÈÓÈıċÔÓÈÙċÕ ÒÐÓÐÛɯÉÐÓÌıÌÕÐËÐÙȭɯ ÕÊÈÒɯ

ÈÓÈıċÔɯǔƗƔɀËÈÕɯËÈÏÈɯÍÈáÓÈɯÒÙÖÔɯÐÏÛÐÝÈɯÌÛÔÌÔÌÓÐËÐÙȭ ǔƗƔɀËÈÕɯËÈÏÈɯÍÈáÓÈɯ

ÒÙÖÔɯÐñÌÙÔÌÚÐɯËÜÙÜÔÜÕËÈɯÈÓÈıċÔċÕɯËġÒĹÓÌÉÐÓÐÙÓÐĀÐɯáÖÙÓÈıċÙ ve bu durum 
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ÒċÙċÓÎÈÕɯÚÐÎÔÈɯÍÈáċÕċÕɯÖÓÜıÜÔÜɯÐÓÌɯÚÖÕÜñÓÈÕċÙ (Roach, 2007; Sakaguchi ve 

Powers, 2012, s. 227).  àÙċÊÈɯÒÖÉÈÓÛ àĹÒÚÌÒɯċÚċɯface-centered cubic (fcc) ÍÈáċÕËÈÕɯ

ȹÎÈÔÔÈɯ ÍÈáċȺɯ ËĹıĹÒɯ ċÚċɯhexagonal close packed (hcp) ÍÈáċÕÈɯ ȹÌ×ÚÐÓÖÕɯ ÍÈáċȺ 

ËġÕĹıÌÉÐÓÔÌÒÛÌɯÝÌɯÉÜɯËÜÙÜÔ ɁÒÖÉÈÓÛċÕɯÈÓÓÖÛÙÖ×ÐÒɯÍÈáɯËġÕĹıĹmüɂ olarak 

ifade edilmektedir  ȹ ÝÌÙàÈÕÖÝÈɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƕȺ. Co-Cr ÈÓÈıċÔÓÈÙɯ ÐÚÌɯ

ÔÐÒÙÖàÈ×ċÚÈÓɯÖÓÈÙÈÒɯËÌÕËÙÐÛÐÒɯÎÈÔÔÈɯÔÌÛÈÚÛÈÉÐÓɯÔÈÛÙÐÒÚɯÚÜÕÔÈÒÛÈËċÙȭɯ!Üɯ

durum fccŸhcp dönĹıĹm hċzċnċn yavaı tutularak stabil olmayan fcc 

yapċsċnċn oda sċcaklċĀċnda da ÒÖÙÜÕÈÉÐÓÔÌÚÐàÓÌɯÚÈĀÓÈÕÔÈÒÛÈËċÙȭɯ"ÖɯÐñÌÙÌÕɯ

ÈÓÈıċÔÓÈÙċÕɯÉÐÙñÖÒɯÒÈÙÈÒÛÌÙÐÚÛÐÒɯġáÌÓÓÐĀÐÕÐÕɯȹàĹÒÚÌÒɯÈÒÔÈɯËÈàÈÕċÔċȮɯàĹÒÚÌÒɯ

ÖÙÈÕËÈɯñÈÓċıÔÈɯÚÌÙÛÓÌıÔÌÚÐȮɯÚÛÙÌÚÓÌÙɯÈÓÛċÕËÈɯÒċÚċÛÓċɯàÖÙÎÜÕÓÜÒɯÏÈÚÈÙċȮɯÚÛÙÌÚÓÌÙÐɯ

ÈÉÚÖÙÉÌɯÌËÌÉÐÓÔÌȺɯÔÐÒÙÖàÈ×ċÓÈÙċɯÐñÌÙÐÚÐÕËÌɯÉÈÙċÕËċÙËċÒÓÈÙċɯÍÊÊɯÍÈáɯàÈ×ċÚċɯÐÓÌɯ

ÐÓÐıÒÐÓÐɯÖÓËÜĀÜɯËĹıĹÕĹÓÔÌÒÛÌËÐÙɯȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕ6). Co-Cr ÈÓÈıċÔÓÈÙċÕɯ

ÉÐÙɯËÐĀÌÙɯġÕÌÔÓÐɯÉÐÓÌıÌÕÐɯËÌɯÌÓÈÚÛÐÚÐÛÌɯÔÖËĹÓĹÕĹɯÝÌɯËÖÓÈàċÚċàÓÈɯËÈàÈÕċÒÓċÓċĀċɯ

ÈÙÛċÙÈÕɯÒÖÉÈÓÛÛċÙȭɯ àÙċÊÈɯÉÜɯÈÓÈıċÔÓÈÙÈ ÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕċɯËĹıĹÙÔÌÒɯ

ÈÔÈÊċàÓÈɯÔÖÓÐÉËÌÕ ËÈɯÒÈÛċÓÔÈÒÛÈËċÙȭɯ 

 

2.2.3.3 Titanyum  ÝÌɯ3ÐÛÈÕàÜÔɯ ÓÈıċÔÓÈÙċ 

  

3ÐÛÈÕàÜÔɯËÌÕÛÈÓɯÐÔ×ÓÈÕÛÓÈÙċÕɯÉÈıÈÙċÓċɯÎÌñÔÐıÐɯÚÈÍɯÛÐÛÈÕàÜÔ (CP Ti) ve 

ÛÐÛÈÕàÜÔɯÈÓÈıċÔÓÈÙċÕċÕɯÛÈÔɯÔÌÛÈÓÓÌÙȮɯÔÌÛÈÓɯËÌÚÛÌÒÓÐɯÚÌÙÈÔÐÒɯ×ÙÖÛÌáÓÌÙɯÝÌɯ

ÐÚÒÌÓÌÛɯ ÉġÓĹÔÓĹɯ ×ÙÖÛÌáÓÌÙɯ ÎÐÉÐɯ ËÐĀÌÙɯ ËÐıɯ ÏÌÒÐÔÓÐĀÐɯ ÚÈÏÈÓÈÙċÕËÈɯ

ÒÜÓÓÈÕċÓÈÉÐÓÌÊÌĀÐɯÍÐÒÙÐÕÐɯËÖĀÜÙÔÜıÛÜÙ (Anusavice, 2003, s. 563-620). CP Ti 

885Ș"ɀËÌ faz ÛÙÈÕÚÍÖÙÔÈÚàÖÕÜÕÈɯ ÜĀÙÈàÈÙÈÒɯ ÏÌÎáÈÎÖÕÈÓɯ ÈÓÍÈɯ ÍÖÙÔÜÕËÈÕɯ

(hexagonal close-packed structure/ϔ-phase) merkezli kübik beta formuna (body-

centered crystalline structureɤɯϕ-phase) ËÌĀÐıÔÌÒÛÌËÐÙȭ !ÜɯÍÈáɯËÌĀÐıÐÔÐɯÐÚÌɯÚÈÍɯ

ÛÐÛÈÕàÜÔÜÕɯ àÖĀÜÕÓÜĀÜÕËÈɯ ÉÌÓÐÙÎÐÕɯ ÉÐÙɯ ËÌĀÐıÐÔÌɯ àÖÓɯ ÈñÈÙÈÒɯ ÚÖĀÜÒɯ

ÐıÓÌÕÌÉÐÓÐÙÓÐĀÐÕÐɯÈÙÛċÙÔÈÒÛÈËċÙȭɯ(ÚċÓɯÐıÓÌÔÓÌÙÐÕɯÜàÎÜÓÈÕÔÈÚċɯÝÌɯÈÓÈıċÔÓÈÙċÕċÕɯ

ÏÈáċÙÓÈÕÔÈÚċɯ(alloying) ÐÓÌɯËġÙÛɯÛÐ×ɯÛÐÛÈÕàÜÔɯÈÓÈıċÔċɯÌÓËÌɯÌËÐÓÌÉÐÓÔÌÒÛÌËÐÙȯɯ
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(i)alfa, (ii)ÈÓÍÈàÈɯàÈÒċÕȮɯȹÐÐÐȺÈÓÍÈ-beta ve (iv)beta (Anusavice, 2003, s. 563-620). 

#ÌÕÛÈÓɯ ÝÌɯ ÔÌËÐÒÈÓɯ ÈÔÈñÓÈÙɯ ËÖĀÙÜÓÛÜÚÜÕËÈɯ ÌÕɯ ñÖÒɯ ÒÜÓÓÈÕċÓÈÕɯ ÛÐÛÈÕàÜÔɯ

ÈÓÈıċÔċɯ ÛÐÛÈÕàÜÔ-alüminyum -vanadyum (Ti-6Al-4V) ÈÓÈıċÔċËċÙȭɯ !ÌÛÈɯ ÍÈáċɯ

ËÌÕÎÌÓÌàÐÊÐÚÐɯ ÖÓÈÕɯ ÐáÖÔÖÙÍɯ ÝÈÕÈËàÜÔÜÔɯ ÈÓÈıċÔċÕɯÉÐÓÌıÐÔÐÕÌɯ

eklenmesindeki amaç, ËÈÏÈɯËĹıĹÒɯËÌÙÌÊÌÓÌÙËÌɯÈÓÈıċÔċÕɯÉÌÛÈɯÍÈáċÕËÈÕɯÈÓÍÈɯ

ÍÈáċÕÈɯ ÛÙÈÕÚÍÖÙÔÈÚàÖÕÜÕÜɯ ÚÈĀÓÈÔÈÒÛċÙȭɯ  ÓĹÔÐÕàÜÔɯ ÐÚÌɯ ÈÓÍÈɯ ÍÈáċɯ

dengeleyicisi olarak görev yapmakta ve daha yüksek derecelerde meydana 

ÎÌÓÌÕɯÈÓÍÈɯÍÈáċÕËÈÕɯÉÌÛÈɯÍÈáċÕÈɯÛÙÈÕÚÍÖÙÔÈÚàÖÕÜɯÚÈĀÓÈÔÈÒÛÈËċÙȭ Ti-6Al-4V 

ÈÓÈıċÔċɯÚÈÍɯÛÐÛÈÕàÜÔÈɯÖÙÈÕÓÈɯËÈÏÈɯËÈàÈÕċÒÓċËċÙȭɯ ÕÊÈÒɯÉÐÓÌıÐÔÐɯÐñÌÙÐÚÐÕËÌÒÐɯ

ÈÓĹÔÐÕàÜÔɯ ÝÌɯ ÝÈÕÈËàÜÔÜÕɯ àÈÝÈıñÈɯ ÚÈÓċÕċÔċȮɯ ÉÐàÖÜàÜÔÓÜÓÜÒɯ ÈñċÚċÕËÈÕɯ

×ÙÖÉÓÌÔÓÌÙÌɯ àÖÓɯ ÈñÈÉÐÓÌÊÌĀÐÕËÌÕɯ Úġáɯ ÒÖÕÜÚÜɯ ÈÓÈıċÔċÕɯ ËÐÒÒÈÛÓÐɯ ÒÜÓÓÈÕċÔċɯ

önerilmektedir.  2ÈÍɯ ÛÐÛÈÕàÜÔɯ ÝÌɯ ÛÐÛÈÕàÜÔɯ ÈÓÈıċÔÓÈÙċɯ àĹÒÚÌÒɯ ÌÙÐÔÌɯ

derecelerine (~1600°C) ÚÈÏÐ×ɯÖÓËÜÒÓÈÙċÕËÈÕȰɯËġÒĹÔɯÐıÓÌÔÐɯÎÌÕÌÓÓÐÒÓÌɯÈÙÎÖÕɯ

ÈÛÔÖÚÍÌÙÐɯÈÓÛċÕËÈɯġáÌÓɯÐÕËĹÒÚÐàÖÕɯËġÒĹÔɯ×ÙÖÚÌËĹÙÓÌÙÐÕÌɯÎġÙÌɯàÈ×ċÓÔÈÒÛÈËċÙ 

(Anusavice, 2003, s. 563-620). Titanyum üze rine porselen veneerleme 

àÈ×ċÓÈÉÐÓÔÌÒÛÌËÐÙȭɯ%ÈÒÈÛɯÉÜɯÈÔÈñɯËÖĀÙÜÓÛÜÚÜÕËÈɯÔÌÛÈÓɯÐÓÌɯ×ÖÙÚÌÓÌÕɯÈÙÈÚċÕËÈɯ

ÉÈĀÓÈàċÊċɯÈÑÈÕɯÒÜÓÓÈÕċÔċɯÎÌÙÌÒÔÌÒÛÌËÐÙɯȹ Óɯ!ÈÒÒÈÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺȭ 

 

 ,ÌÛÈÓɯ ÓÈıċÔÓÈÙċÕɯ&ÌÕÌÓ Özellikleri  

 

Partikül  boyutu ÈÓÈıċÔÓÈÙċÕɯ ÍÐáÐÒÚÌÓɯ ġáÌÓÓÐÒÓÌÙÐɯ ÈñċÚċÕËÈÕɯoldukça 

önemlidir . Çünkü partikül boyutu  ÈÓÈıċÔÓÈÙċÕɯ ÒÓÐÕÐÒɯ ġáÌÓÓÐÒÓÌÙÐÕÐɯ

ÌÛÒÐÓÌÔÌÒÛÌËÐÙȭɯ xÙÕÌĀÐÕɯ ÒĹñĹÒɯ ×ÈÙÛÐÒĹÓÓÌÙȮɯ ËġÒĹÔɯ ÈÓÛċÕɯ ÈÓÈıċÔÓÈÙċÕɯ

ÌÓÖÕÎÈÚàÖÕɯÝÌɯÎÌÙÐÓÔÌɯËÐÙÌÕÊÐɯÎÐÉÐɯġáÌÓÓÐÒÓÌÙÐÕÐɯÎÌÓÐıÛÐÙÐÙÒÌÕȰɯÚÌÙÛÓÐÒɯve akma 

ËÈàÈÕċÔċÕċɯ ÌÛÒÐÓÌÔÌÔÌÒÛÌËÐÙȭɯ *ÈÛċÓÈıÈÕɯ ÈÓÈıċÔċÕɯ ÚÖĀÜÔÈɯ Ïċáċɯ ÝÌɯ ġáÌÓɯ

partikül inceltici elementlerin  (iridyum)  ÈÓÈıċÔċÕɯ ÉÐÓÌıÐÔÐÕËÌɯ ÉÜÓÜÕÔÈÚċ, 

ËġÒĹÔɯ ÚÖÕÙÈÚċɯ ċÚċɯ ÜàÎÜÓÈÔÈÚċɯ ÝÌɯ ÈÓÈıċÔċÕɯ ÒÖÔ×ÖáÐÚàÖÕÜ gibi faktörler 

partikül boyutunu etkileyebilmektedir  (Wataha, 2002; Wataha ve Messer, 
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2004). #ÌÕÛÈÓɯÈÓÈıċÔÓÈÙɯÐñÐÕɯÐÚÛÌÕÐÓÌÕɯ×ÈÙÛÐÒĹÓɯÉÖàÜÛÜɯƗƔɯÔÐÒÙÖÔÌÛÙÌɯȹϟÔȺɯ

ÝÌàÈɯËÈÏÈɯÈáɯÖÓÈÙÈÒɯÉÐÓËÐÙÐÓÔÐıÛÐÙ (Phillips, 1973, s. 384; Wataha, 2002). 

 ÓÈıċÔÓÈÙċÕɯ ÌÙÐÔÌɯ ËÌÙÌÊÌÓÌÙÐɯ ËÌɯ ËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐɯ ÎÌÙÌÒÌÕɯ

ġáÌÓÓÐÒÓÌÙËÌÕËÐÙȭɯ ÓÈıċÔÓÈÙɯÌÓÌÔÌÕÛÓÌÙÐÕɯÒÈÙċıċÔċɯÚÖÕÜÊÜɯÖÓÜıÛÜÙÜÓËÜĀÜÕËÈÕɯ

ÌÙÐÔÌɯËÌÙÌÊÌÚÐɯàÌÙÐÕÌɯÌÙÐÔÌɯÈÙÈÓċĀċÕËÈÕɯÉÈÏÚÌÛÔÌÒɯËÈÏÈɯËÖĀÙÜɯÖÓÈÊÈÒÛċÙȭɯ

 ÓÈıċÔÓÈÙċÕɯÌÙÐÔÌàÌɯÉÈıÓÈËċÒÓÈÙċ ÚċÊÈÒÓċÒɯ(solidus temperature-st) ÝÌɯÈÓÈıċÔċÕɯ

ÛÈÔÈÔÌÕɯ ÌÙÐËÐĀÐɯ ÚċÊÈÒÓċÒɯ(liquidus temperature-lt) bu noktada önem arz 

ÌÛÔÌÒÛÌËÐÙȭɯ IĹÕÒĹɯ ×ÖÙÚÌÓÌÕɯ ÍċÙċÕÓÈÔÈÚċɯ ÚċÙÈÚċÕËÈɯ ÈÓÈıċÔċÕɯ ÚÛɯ ËÌĀÌÙÐÕÐÕɯ

ÈÓÛċÕËÈɯÒÈÓċÕÔÈÚċɯÎÌÙÌÒÔÌÒÛÌËÐÙȭɯ,ÌÛÈÓɯÈÓÛɯàÈ×ċÕċÕɯËÐÚÛÖÙÚÐàÖÕÜÕÜɯönlemek 

ÈÔÈÊċàÓÈɯÈÓÈıċÔċÕɯÚÛɯËÌĀÌÙÐÕÐÕɯÌÕɯÈáɯƙƔɯËÌÙÌÊÌɯÈÓÛċÕËÈɯÚÐÕÛÌÙÓÌÔÌɯÚċÊÈÒÓċĀċÕÈɯ

ÚÈÏÐ×ɯ×ÖÙÚÌÓÌÕÓÌÙÐÕɯÒÜÓÓÈÕċÓÔÈÚċɯġÕÌÙÐÓÔÌÒÛÌËÐÙ (Wataha, 2002; Wataha ve 

Messer, 2004). 

%Èáɯ àÈ×ċÚċɯ(ÔÐÒÙÖàÈ×ċ) ÈÓÈıċÔÓÈÙċÕɯ ÉÐÙɯ ËÐĀÌÙɯ ġÕÌÔÓÐɯ ġáÌÓÓÐĀÐËÐÙȭ 

 ÓÈıċÔÓÈÙɯÛÌÒɯÍÈáÓċɯ(single phase) ÝÌɯñÖÒɯÍÈáÓċɯ(multiple phase) olabilmektedirler.  

3ÌÒɯÍÈáÓċɯÈÓÈıċÔÓÈÙɯÔÐÒÙÖàÈ×ċÚÈÓɯÖÓÈÙÈÒɯÛÌÒɯÉÐÙɯÉÐÓÌıÐÔËÌÕɯÖÓÜıÔÈÒÛÈËċÙȭɯ

 ÕÊÈÒɯ ñÖÒɯ ÍÈáÓċɯ ÈÓÈıċÔÓÈÙɯ ÔÐÒÙÖàÈ×ċÚÈÓɯ ÖÓÈÙÈÒɯ ÍÈÙÒÓċɯ ÉÐÓÌıÐÔɯ ÈÓÈÕÓÈÙċɯ

içermektedir  (Wataha ve Messer, 2004)ȭɯ ÓÈıċÔċÕɯÛÌÒɯÍÈáÓċɯÝÌàÈɯñÖÒɯÍÈáÓċɯ

ÖÓÔÈÚċɯ ÛÈÔÈÔÌÕɯ ÈÓÈıċÔɯ ÐñÌÙÐÚÐÕËÌÒÐɯ ÌÓÌÔÌÕÛÓÌÙÐÕɯ ñġáĹÕĹÙÓĹÓĹĀĹɯ ÐÓÌɯ

ÐÓÐıÒÐÓÐËÐÙȭ !ÐÓÌıÐÔËÌÒÐɯÛĹÔɯÌÓÌÔÌÕÛÓÌÙÐÕɯñġáĹÕĹÙɯÖÓËÜĀÜɯËÜÙÜÔÓÈÙËÈɯȹġÙȯɯ

ÈÓÛċÕȮɯpaladyum  ÝÌɯÉÈÒċÙȺɯÈÓÈıċÔɯÛÌÒɯÍÈáÓċËċÙȭɯ!ÐÓÌıÐÔËÌÒÐɯÉÈáċɯÌÓÌÔÌÕÛÓÌÙÐÕɯ

ÉÐÙɯËÐĀÌÙÐɯÐñÌÙÐÚÐÕËÌɯñġáĹÕĹÙɯÖÓÔÈËċĀċɯËÜÙÜÔÓÈÙËÈɯȹġÙȯɯÈÓÛċÕɯÝÌɯ×ÓÈÛÐÕȺɯÐÚÌɯ

ÈÓÈıċÔɯ ñÖÒɯ ÍÈáÓċËċÙȭɯ IĹÕÒĹɯ ÉÈáċɯ ÌÓÌÔÌÕÛÓÌÙɯ àÈ×ċ içerisinde tam olarak 

çözüÕÔÌÔÐıɯÝÌɯÍĹáàÖÕÈɯÜĀÙÈÔÈÔċıÛċÙȭɯ%ÈáɯàÈ×ċÚċȮɯÈÓÈıċÔÓÈÙċÕɯÒÖÙÖáàÖÕȮɯ

ËÈàÈÕċÒÓċÓċÒɯÝÌɯÈıċÕËċÙċÓÈÉÐÓÔÌ özelliklerini etkilemektedir. Genel olarak çok 

ÍÈáÓċɯÈÓÈıċÔÓÈÙ, ÍÈÙÒÓċɯÉÐÓÌıÐÔÓÌÙÐÕɯÔÐÒÙÖÚÒÖÉÐÒɯÈÓÈÕÓÈÙċɯÈÙÈÚċÕËÈÒÐɯÎÈÓÝÈÕÐÒɯ

etkilerden ötürü ÛÌÒɯÍÈáÓċɯÈÓÈıċÔÓÈÙÈɯÎġÙÌɯËÈÏÈɯàĹÒÚÌÒɯÒÖÙÖáàÖÕɯÖÙÈÕÓÈÙċɯ

gösterirler  (Wataha ve Messer, 2004)ȭɯ ÕÊÈÒɯÈÓÈıċÔċÕɯñÖÒɯÍÈáÓċɯÖÓÔÈÚċɯÐÚÌɯ
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ÈÓÈıċÔÈɯÉÈĀÓÈÕÔÈɯÐñÐÕɯÈıċÕËċÙċÓÈÉÐÓÔÌ özelliĀÐɯÒÈáÈÕËċÙÔÈÒÛÈËċÙ (Wataha ve 

Messer, 2004)ȭɯIĹÕÒĹɯÏÌÙɯÉÐÙɯÉÐÓÌıÐÔɯÍÈÙÒÓċɯÖÙÈÕËÈɯÈıċÕÔÈÒÛÈɯÝÌɯÔÐÒÙÖÚÒÖÉÐÒɯ

ÈñċËÈÕɯ×ĹÙĹáÓĹɯàĹáÌàɯÖÓÜıÔÈÒÛÈËċÙȭɯ%ÈáɯàÈ×ċÚċÕċÕɯËÈàÈÕċÒÓċÓċÒɯĹáÌÙÐÕÌɯÌÛÒÐÚÐ 

ise çok daha komplekstir.  !ÈáċɯËÜÙÜÔÓÈÙËÈɯñÖÒɯÍÈáÓċÓċÒɯÈÓÈıċÔÈɯËÈàÈÕċÒÓċÓċÒɯ

ÒÈÛÈÙÒÌÕȰɯÉÈáċɯËÜÙÜÔÓÈÙËÈɯÐÚÌɯÈÓÈıċÔċɯáÈàċÍÓÈÛÔÈÒÛÈËċÙȭɯ3ÌÒɯÍÈáÓċɯÈÓÈıċÔÓÈÙċÕɯ

ÓÈÉÖÙÈÛÜÝÈÙɯÖÙÛÈÔċÕËÈɯÔÈÕÐ×ĹÓÈÚàÖÕÜɯÒÖÓÈàËċÙɯÝÌɯÉÜɯÈÓÈıċÔÓÈÙɯËÈÏÈɯÛÜÛÈÙÓċɯ

özellikl ere sahiptirler  (Wataha ve Messer, 2004).  

 ÒÔÈɯ ËÈàÈÕċÔċȮɯ ÚÌÙÛÓÐÒ ve elastisite modülü  ÈÓÈıċÔÓÈÙċÕɯ ÎÌÕÌÓɯ

ġáÌÓÓÐÒÓÌÙÐɯ ÈÓÛċÕËÈɯ ÐÕÊÌÓÌÕÔÌÚÐɯ ÎÌÙÌÒÌÕɯ ËÐĀÌÙɯ ÉÈıÓċÒÓÈÙËċÙȭ  ÓÈıċÔÓÈÙċÕɯ

gerilme-ÈÒÔÈɯËÈàÈÕċÔɯËÌĀÌÙÐɯÈıċÓÔÈÔÈÓċËċÙȭɯ!ÜɯËÜÙÜÔËÈɯÙÌÚÛÖÙÈÚàÖÕÜÕɯ

ÒÈÓċÊċɯËÐÚÛÖÙÚÐàÖÕÜɯÒÈñċÕċÓÔÈáɯÖÓÈÊÈÒÛċÙȭɯ ÒÔÈɯËÈàÈÕċÔċȮɯÉÐÙɯÈÓÈıċÔċÕɯÒÈÓċÊċɯ

olarak deforme olabilmesi için gerekli  standart stres olarak 

ÛÈÕċÔÓÈÕÔÈÒÛÈËċÙȭɯIÖÒɯĹàÌÓÐɯÚÈÉÐÛɯÉġÓĹÔÓĹɯ×ÙÖÛÌáÓÌÙËÌɯÎġÝËÌÓÌÙɯÈÙÈÚċȮɯÉÜɯÛÐ×ɯ

ÉÈıÈÙċÚċáÓċĀÈɯ ÝÌÙÐÓÌÉÐÓÌÊÌÒɯ ÌÕɯ ÐàÐɯ ÓÖÒÈÚàÖÕɯ ġÙÕÌĀÐËÐÙ (Wataha ve Messer, 

2004). 300 MPa üzerinde gerilme-ÈÒÔÈɯËÈàÈÕċÔċÕÈɯÚÈÏÐ×ɯÈÓÈıċÔÓÈÙȮɯÉÐÙñÖÒɯ

ÒÓÐÕÐÒɯ ËÜÙÜÔËÈɯ ÒÈÓċÊċɯ ÐÕÛÙÈÖÙÈÓɯ ËÌÍÖÙÔÈÚàÖÕÈɯ ËÐÙÌÕñɯ ÎġÚÛÌÙÌÊÌÒɯ ÒÈËÈÙɯ

ÒÜÝÝÌÛÓÐËÐÙÓÌÙȭɯ ÓÈıċÔċÕɯÚÌÙÛÓÐĀÐɯÐÚÌɯÎÌÓÌÕɯÖÒÓĹáÈÓɯÒÜÝÝÌÛÓÌÙÌɯËÐÙÌÕÌÉÐÓÌÊÌÒɯ

àÌÛÌÙÓÐÒÛÌɯ ÖÓÔÈÓċËċÙȭɯ  ÕÊÈÒɯ ÒÈÙıċÛɯ ËÐıÓÌÙËÌɯ ËÌɯ ÈıċÕÔÈàÈɯ ÚÌÉÌÉÐàÌÛɯ

vermemelidir.  Vickers ÚÌÙÛÓÐÒɯÚÒÈÓÈÚċÕÈɯÎġÙÌɯƕƖƙɯÒÎɤÔÔ2ɀËÌÕɯËÈÏÈɯÈáɯÚÌÙÛÓÐĀÌɯ

ÚÈÏÐ×ɯ ÖÓÈÕɯ ÈÓÈıċÔÓÈÙɯ ÈıċÕÔÈàÈɯ ÌĀÐÓÐÔÓÐàÒÌÕȰɯ ƗƘƔɯ ÒÎɤÔÔ2ɀËÌÕɯ ËÈÏÈɯ ÚÌÙÛɯ

ÈÓÈıċÔÓÈÙɯÒÈÙıċÛɯñÌÕÌËÌÒÐɯËÐıÓÌÙÐÕɯÈıċÕÔÈÚċÕÈɯàÖÓɯÈñÈÉÐÓÔÌÒÛÌËÐÙ (Wataha ve 

Messer, 2004)ȭɯ $ÓÈÚÛÐÚÐÛÌɯ ÔÖËĹÓĹɯ ÐÚÌɯ ÈÓÈıċÔċÕɯ ÚÌÙÛÓÐÒɯ àÈɯ ËÈɯ ÙÐÑÐËÐÛÌÚÐÕÐÕɯ

ġÓñĹÔĹɯÖÓÈÙÈÒɯÐÍÈËÌɯÌËÐÓÔÌÒÛÌËÐÙȭɯ/ÙÖÛÌÛÐÒɯÈÓÈıċÔÓÈÙċÕɯÌÓÈÚÛÐÚÐÛÌɯÔÖËĹÓĹÕĹÕɯ

àĹÒÚÌÒɯÖÓÔÈÚċɯÐÚÛÌnilen bir özelliktir. Bu durum sayesinde  metal destekli 

ÚÌÙÈÔÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯ×ÖÙÚÌÓÌÕɯÒċÙċĀċɯÐÓÌɯÚÖÕÜñÓÈÕÈÉÐÓÌÊÌÒɯÌÚÕÌÔÌàÌ ÒÈÙıċɯ

direnç göstermektedirler  (Wataha, 2002). 
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 ÓÈıċÔɯÛÌÙÊÐÏÐÕËÌɯġÕÌÔÓÐɯÉÐÙɯÌÛÒÐÚÐɯÖÓÔÈÚÈɯËÈȰɯÈÓÈıċÔċÕɯÙenk özellikler i 

ÈÓÈıċÔÓÈÙċÕɯ ËÌĀÐÕÐÓÔÌÚÐɯ ÎerÌÒÐÓÌÕɯ ġáÌÓÓÐÒÓÌÙÐÕËÌÕɯ ÉÐÙɯ ËÐĀÌÙÐËÐÙȭɯ &ÌñÔÐıÛÌɯ

ÖÓËÜĀÜÕÜÕɯ ÈÒÚÐÕÌɯ ÎĹÕĹÔĹáËÌɯ ÔÌÝÊÜÛɯ ÈÓÈıċÔÓÈÙċn renginin bilinmesi , 

ÈÓÈıċÔċÕɯÒÖÔ×ÖáÐÚàÖÕÜȮɯÍÐàÈÛċ ÝÌɯÒÓÐÕÐÒɯ×ÌÙÍÖÙÔÈÕÚċɯÏÈÒÒċÕËÈɯÉÐÙɯġÕàÈÙÎċàÈɯ

ÚÈÏÐ×ɯÖÓÜÕÔÈÚċÕċɯÚÈĀÓÈÔÈÔÈÒÛÈËċÙ (Wataha ve Messer, 2004)ȭɯ&ÌñÔÐıÛÌɯÚÈÙċɯ

ÙÌÕÒÓÐɯ ÈÓÈıċÔÓÈÙċÕɯ àĹÒÚÌÒɯ ÈÓÛċÕɯ ÐñÌÙÐĀÐÕÌɯ ÚÈÏÐ×ɯ ÖÓËÜĀÜȮɯ ÍÐàÈÛċÕċÕɯ àĹÒÚÌÒɯ

ÖÓËÜĀÜɯÝÌɯÒÓÐÕÐÒɯ×ÌÙÍÖÙÔÈÕÚċÕċÕɯÐàÐɯÖÓËÜĀÜɯÒÈÕċÚċÕÈɯÝÈÙċÓÔÈÒÛÈàËċȭɯ ÕÊÈÒɯ

ÎĹÕĹÔĹáËÌɯ ÉÌàÈáɯ ÙÌÕÒÛÌɯ ÖÓÈÕɯ ÉÐÙñÖÒɯ àĹÒÚÌÒɯ ÈÓÛċÕɯ ÈÓÈıċÔċɯ ÔÌÝÊÜÛÛÜÙȭɯ

xÙÕÌĀÐÕȰɯƕƔɯÞÛǔɀËÌÕɯÍÈáÓÈɯpaladyum  ÐñÌÙÌÕɯÈÓÈıċÔÓÈÙċÕɯÈÓÛċÕɯÐñÌÙÐĀÐɯÕÌɯÖÓÜÙÚÈɯ

ÖÓÚÜÕɯÙÌÕÎÐɯÉÌàÈáËċÙȭɯ!ÜɯËÜÙÜÔɯÐÚÌɯÈÓÈıċÔɯàÌÓ×ÈáÌÚÐÕÐÕɯÎĹÕĹÔĹáËÌɯÕÌɯ

ÒÈËÈÙɯÎÌÕÐıɯÖÓËÜĀÜÕÜÕɯÎġÚÛÌÙÎÌÚÐËÐÙ (Wataha, 2002). 

 ÓÈıċÔċÕɯÒÖÙÖáàÖÕɯġáÌÓÓÐÒÓÌÙÐɯ×ÙÖÛÌáÓÌÙÐÕɯÉÈıÈÙċÚċɯÈñċÚċÕËÈÕɯÖÓËÜÒñÈɯ

önemlidir.  IĹÕÒĹɯÖÙÈÓɯÒÈÝÐÛÌÕÐÕɯáÖÙÓÜɯıÈÙÛÓÈÙċɯȹÛĹÒĹÙĹÒȮɯÉÈÒÛÌÙÐɯ×ÓÈĀċȮɯ×'ɯ

ËÌĀÐıÐÒÓÐÒÓÌÙÐȮɯ ÚċÊÈÒÓċÒɯ ËÌĀÐıÐÒÓÐÒÓÌÙÐȺɯ ÒÖÙÖáàÖÕɯ ÐñÐÕɯ ÐËÌÈÓɯ ÈÓÈÕċɯ

ÖÓÜıÛÜÙÔÈÒÛÈËċÙɯȹ+ÜÊÊÏÌÛÛÐɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƙȺ. Bu noktada materyallerin 

korozyon direnci önem arz etmektedir. *ÖÙÖáàÖÕȮɯÈÓÈıċÔÓÈÙċÕɯÐñÌÙÐÚÐÕËÌÒÐɯ

ÌÓÌÔÌÕÛÓÌÙÐÕɯÐàÖÕÐáÌɯÖÓÔÈÚċɯÚÖÕÜÊÜɯÎÌÓÐıÐÙ ÝÌɯÈÓÈıċÔċÕɯÉÐàÖÜàÜÔÓÜÓÜĀÜÕÜɯ

àÈÕÚċÛċÙȭɯ!ÈıÓÈÕÎċñÛÈɯàĹÒÚĹáɯÖÓÈÕɯÈÓÈıċÔɯ ÐñÌÙÐÚÐÕËÌÒÐɯÌÓÌÔÌÕÛÓÌÙȮɯÌÓÌÒÛÙÖÕɯ

kaybederek pozitif yüklü iyonlar olarak ÚÈÓċÕÔÈÒÛÈËċÙÓÈÙ ȹ©ÌÒÐÓɯ Ɩȭƙ). Bu 

ËÜÙÜÔËÈɯÐÚÌɯÐÕÛÙÈÖÙÈÓɯÖÙÛÈÔÈɯÚÈÓċÕÈÕɯÐàÖÕÓÈÙɯñÌÝÙÌɯËÖÒÜÓÈÙċɯÌÛÒÐÓÌàÌÙÌÒȰɯ

inflamasyon, ÛÖÒÚÐÚÐÛÌȮɯ ÈÓÌÙÑÐɯ ÝÌàÈɯ ÔÜÛÈÑÌÕÐÛÌɯ ÎÐÉÐɯ ÉÐàÖÓÖÑÐÒɯ àÈÕċÛÓÈÙɯ

ÖÓÜıÛÜÙÔÈÒÛÈËċÙÓÈÙ ȹ+ÜÊÊÏÌÛÛÐɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƙȺȭɯ !ÐàÖÓÖÑÐÒɯ àÈÕċÛɯ ÏÈÕÎÐɯ

ÌÓÌÔÌÕÛÐÕɯÚÈÓċÕËċĀċÕÈȮɯÌÓÌÔÌÕÛÛÌÕɯÕÌɯÒÈËÈÙɯÚÈÓċÕËċĀċÕÈȮɯËÖÒÜÓÈÙɯÐÓÌɯÛÌÔÈÚɯ

ÚĹÙÌÚÐÕÌɯ ÝÌɯ ËÐĀÌÙɯ ÍÈÒÛġÙÓÌÙÌɯ ÉÈĀÓċɯ ÖÓÈÙÈÒɯ ËÌĀÐıÔÌÒÛÌËÐÙ (Lucchetti ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ6ÈÛÈÏÈȮɯƖƔƔƔȺ. 2ÈÓċÕÈÕɯÔÌÛÈÓÐÒɯÉÐÓÌıÌÕÓÌÙɯÕÌËÌÕÐàÓÌɯÈĀċáËÈɯ

ÔÌÛÈÓÐÒɯÛÈÛȮɯËÐıÓÌÙËÌɯÝÌɤÝÌàÈɯÙÌÚÛÖÙÈÚàÖÕÓÈÙËÈɯÙÌÕÒɯËÌĀÐıÐÒÓÐĀÐÕÌɯËÌɯÕÌËÌÕɯ

olabilmektedir  ȹ+ÜÊÊÏÌÛÛÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ6ÈÛÈÏÈɯÝÌɯ,ÌÚÚÌÙȮɯƖƔƔƘȺ. Ek 
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ÖÓÈÙÈÒɯ ÒÖÙÖáàÖÕȮɯ ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ËÈàÈÕċÒÓċÓċĀċÕċɯ ÈáÈÓÛÈÙÈÒɯ ÒÈÛÈÚÛÙÖ×ÐÒɯ

ÉÈıÈÙċÚċáÓċĀÈɯàÖÓɯÈñÈÉÐÓÔÌÒÛÌËÐÙɯ(Wataha ve Messer, 2004).  ÓÈıċÔÓÈÙċÕɯñÖÒɯ

ÍÈáÓċɯ ÖÓÔÈÚċɯ ÒÖÙÖáàÖÕɯ ÎÌÓÐıÔÌɯ ÙÐÚÒÐÕÐɯ ÈÙÛċÙÔÈÒÛÈËċÙȭ !ÐÙɯ ËÐĀÌÙɯ ËÌàÐıÓÌɯ

ÔÖÕÖÍÈáɯÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċɯËÈÏÈɯÈáɯÚÐÛÖÛÖÒÚÐÒÛÐÙɯÝÌɯ×ÖÓÐÍÈáɯÈÓÈıċÔÓÈÙËÈÕɯ

daha az oranda hücre büyümesini inhibe etmekted ir. BÈáċɯ ÌÓÌÔÌÕÛÓÌÙÐÕɯ

ËÌÕÛÈÓɯÈÓÈıċÔÓÈÙËÈÕɯÚÈÓċÕÔÈàÈɯÌĀÐÓÐÔÐɯËÈÏÈɯÍÈáÓÈËċÙȭɯ!ÜɯËÜÙÜÔɯÚġáɯÒÖÕÜÚÜɯ

elementin labilitesi (lability) ÖÓÈÙÈÒɯÛÈÕċÔÓÈÕÔÈÒÛÈËċÙȭ xÙÕÌĀÐÕɯÒÈËÔÐàÜÔɯÝÌɯ

ñÐÕÒÖɯ àĹÒÚÌÒɯ ÓÈÉÐÓÐÛÌàÌɯ ÚÈÏÐ×ɯ ÌÓÌÔÌÕÛÓÌÙËÐÙɯ ÝÌɯ ÒÖÓÈàÊÈɯ ÚÈÓċÕÔÈàÈɯ

ÔÌàÐÓÓÐËÐÙÓÌÙȭɯ ÓÛċÕȮɯ×ÓÈÛÐÕɯÝÌɯpaladyum  ËĹıĹÒɯÓÈÉÐÓÐÛÌàÌɯÚÈÏÐ×ɯÌÓÌÔÌÕÛÓÌÙËÐÙȭɯ

.ÙÛÈÔċÕɯ ×'ɯ ËÌĀÌÙÐÕËÌÒÐɯ ËĹıĹıɯ ÎÐÉÐɯ ñÌÝÙÌÚÌÓɯ ÍÈÒÛġÙÓÌÙɯ ËÌɯ ÌÓÌÔÌÕÛÓÌÙÐÕɯ

ÚÈÓċÕċÔċÕċɯÜàÈÙÔÈÒÛÈËċÙȭɯ#ÌÕÛÈÓɯ×ÓÈĀċÕɯËÌÕÛÈÓɯÈÓÈıċÔÓÈÙɯĹáÌÙÐÕÌɯÛÜÛÜÕÔÈÚċɯ

ÖÙÛÈÔċÕɯ×'ɯËÌĀÌÙÐÕËÌɯËĹıĹıÌɯÕÌËÌÕɯÖÓÈÕɯÏÈËÐÚÌÓÌÙÌɯÝÌÙÐÓÌÉÐÓÌÊÌÒɯÌÕɯÎĹáÌÓɯ

örnektir  (Wataha, 2000). 

 

©ÌÒÐÓɯ2.5ȭɯ8ĹÒÚĹáɯÌÓÌÔÌÕÛÐÕɯÌÓÌÒÛÙÖÕɯÒÈàÉÌËÌÙÌÒɯÚÈÓċÕċÔċɯɤɯÒÖÙÖáàÖÕ 

(Wataha, 2000) 

 

 ,ÌÛÈÓɯ ÓÈıċÔÓÈÙċÕċÕɯ2ÈÏÐ×ɯ.ÓÔÈÚċɯ&ÌÙÌÒÌÕɯxáÌÓÓÐÒÓÌÙ 

 

Porselen alt àÈ×ċÚċɯÖÓÈÙÈÒɯÒÜÓÓÈÕċÓÈÊÈÒɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕɯġáÌÓÓÐÒÓÌÙÐɯ

ÉÈıÛÈɯ ËġÒĹÔɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕċÕɯ ÉÈıÈÙċÚċɯ ÝÌɯ ×ÙÖÎÕÖáÜɯ ÈñċÚċÕËÈÕɯ ÖÓËÜÒñÈɯ

önemlidir.  Metal alt  àÈ×ċÓÈÙɯıÜɯġáÌÓÓÐÒÓÌÙÌɯÚÈÏÐ×ɯÖÓÔÈÓċËċÙȯ 
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¶ Optimum sertlik (Optimum strength)  

¶ %ÖÕÒÚÐàÖÕÌÓɯ ÒÜÝÝÌÛÓÌÙÌɯ ÒÈÙıċɯ àÌÛÌÙÓÐɯdirenç (Resistance against 

functional forces) 

¶ Stabilite (Stability) 

¶ dàÐɤÏÈÚÚÈÚɯËġÒĹÓÌÉÐÓÐÙÓÐÒɯ(Castability) 

¶ *ÖÙÖáàÖÕÈɯÒÈÙıċɯËÐÙÌÕñɯ(Corrosion/tarnish resistance) 

¶ *ÖÓÈàɯ ÔÈÕÐ×ĹÓÈÚàÖÕȮɯ ÐıÓÌÕÌÉÐÓÐÙÓÐÒɯ ÝÌɯ ×ÖÓÐÚÈÑɯ(Easy manipulation, 

burnishability and polishability)  

¶ Biyouyumluluk (Biocompatibility) 

¶ +ÌÒÌÓÌÕÔÌàÌɯÒÈÙıċɯËÐÙÌÕñɯ(Staining resistance) 

¶ /ÖÙÚÌÓÌÕÐÕɯÙÌÕÎÐÕÐɯËÌĀÐıÛÐÙÔÌÔÌ 

¶ /ÖÙÚÌÓÌÕÓÌɯÜàÜÔÓÜɯċÚċÚÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċɯ(Thermal compatibility with 

ceramics) 

¶ Yüksek elastisite modülü (High elasticity modulus) 

¶ Metal-×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕÛċÚċɯ ÐñÐÕɯ àÌÛÌÙÓÐ miktarda o ksit formasyonu 

(Oxide formation) 

¶ .ÓÜıÈÕɯÖÒÚÐÛɯÛÈÉÈÒÈÚċÕċÕɯÙÌÕÎÐɯ×ÖÙÚÌÓÌÕÐÕɯÖ×ÛÐÒɯġáÌÓÓÐÒÓÌÙÐÕÐɯÖÓÜÔÚÜáɯ

etkilememeli  

¶ 2ÈÙÒÔÈàÈɯÒÈÙıċɯËÐÙÌÕñɯ(Sag resistance) 

¶ (ÚċɯÐÓÌÛÒÌÕÓÐĀÐɯÒÈÉÜÓɯÌËÐÓÌÉÐÓÐÙɯÖÓÔÈÓċ 

¶ xáÎĹÓɯÈĀċÙÓċĀċɯËĹıĹÒɯÖÓÔÈÓċ 

¶ ²ÙÌÛÐÔÐɯÜÊÜáȮɯÜÓÈıċÔċɯÒÖÓÈàɯÖÓÔÈÓċ 

 ,ÌÛÈÓɯ ÓÈıċÔÓÈÙËÈɯ,ÌÛÈÓ-/ÖÙÚÌÓÌÕɯ!ÈĀÓÈÕÛċÚċ 

 

,ÌÛÈÓɯÈÓÈıċÔÓÈÙɯÛÈÔɯÔÌÛÈÓɯÒÙÖÕÓÈÙċÕȮɯÐÚÒÌÓÌÛɯÈÓÛɯàÈ×ċÕċÕȮɯÔÌÛÈÓɯËÌÚÛÌÒÓÐɯ

ÚÌÙÈÔÐÒɯ ÒÙÖÕÓÈÙċÕɯ ĹÙÌÛÐÔÐÕËÌɯ ÈÒÛÐÍɯ ÖÓÈÙÈÒɯ ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙÓÈÙȭɯ xáÌÓÓÐÒÓÌɯ

ÝÌÕÌÌÙɯ×ÖÙÚÌÓÌÕɯÜàÎÜÓÈÔÈÚċɯàÈ×ċÓÈÕɯÔÌÛÈÓɯËÌÚÛÌÒÓÐɯÚÌÙÈÔÐÒɯÒÙÖÕÓÈÙËÈɯÔÌÛÈÓɯ

ÈÓÈıċÔÓÈÙɯÉÐÙÛÈÒċÔɯÛÌÔÌÓɯġáÌÓÓÐÒÓÌÙÌ ÚÈÏÐ×ɯÖÓÔÈÓċËċÙȭɯ!ÜɯġáÌÓÓÐÒÓÌÙÐÕɯÉÈıċÕËÈɯ
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ÐÚÌɯÈÓÈıċÔÓÈÙċÕɯÚÌÙÈÔÐĀÌɯÎĹñÓĹɯÉÐÙɯıÌÒÐÓËÌɯÉÈĀÓÈÕÈÉÐÓÔÌÚÐɯÎÌÓÔÌÒÛÌËÐÙȭ Söz 

ÒÖÕÜÚÜɯ ÎĹñÓĹɯ ÉÈĀÓÈÕÛċàċɯ ÖÓÜıÛÜÙÈÉÐÓÔÌÒɯ ÝÌɯ ÙÌÚÛÖÙÈÚàÖÕËÈɯ ÔÌàËÈÕÈɯ

ÎÌÓÌÉÐÓÌÊÌÒɯ ÔÌÒÈÕÐÒɯ ÒÖÔ×ÓÐÒÈÚàÖÕÓÈÙċÕɯ ġÕĹÕÌɯ ÎÌñÌÉÐÓÔÌÒɯ ÕÖÒÛÈÚċÕËÈɯ

ÈÓÈıċÔÓÈÙċÕɯÚÈÏÐ×ɯÖÓËÜĀÜɯġáÌÓÓÐÒÓÌÙɯġÕÌÔɯÈÙáɯÌÛÔÌÒÛÌËÐÙ (Wataha ve Messer, 

2004). Kuvvetli bir metal -×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÛċÚċɯÔÌÛÈÓɯËÌÚÛÌÒÓÐɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ

ÜáÜÕɯËġÕÌÔɯÉÈıÈÙċÚċɯÐñÐÕɯÈÕÈÏÛÈÙɯÍÈÒÛġÙËĹÙȭɯ2ġáɯÒÖÕÜÚÜɯÉÈĀÓÈÕÛċÕċÕɯdört  

ÒÖÔ×ÖÕÌÕÛÐɯÉÜÓÜÕÔÈÒÛÈËċÙȯ van der Waals kuvvetleri, m ekanik retansiyon, 

kÐÔàÈÚÈÓɯ ÉÈĀÓÈÕÛċ ve sċÒċıÛċÙÔÈɯ ÛÈÙáċÕËÈɯ ȹÒÖÔ×ÙÌÚàÖÕȺɯ ÉÈĀÓÈÕÛċ (Naylor, 

1992, s. 83-85). 

8ĹÒÓĹɯ ÈÛÖÔÓÈÙɯ ÈÙÈÚċÕËÈɯ ÖÓÜıÈÕɯ ÚÌÒÖÕËÌÙɯkuvvetler ( van der Waals 

ÒÜÝÝÌÛÓÌÙÐȺɯ ,#2ɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ÔÌÛÈÓ-×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕÛċÚċÕËÈɯ ġÕÌÔɯ ÈÙáɯ

ÌÛÔÌÒÛÌËÐÙȭɯ!ÐÙɯÔÖÓÌÒĹÓËÌÒÐɯÈÛÖÔÓÈÙċÕɯÌÓÌÒÛÙÖÕÓÈÙċɯÝÌɯñÌÒÐÙËÌÒÓÌÙÐɯÐÓÌɯÒÖÔıÜɯ

ÔÖÓÌÒĹÓÓÌÙÐÕɯ ÈÛÖÔÓÈÙċÕċÕɯ ñÌÒÐÙËÌÒÓÌÙÐɯ ÝÌɯ ÌÓÌÒÛÙÖÕÓÈÙċɯ ÈÙÈÚċÕËÈɯ ÖÓÜıÈÕɯ

minimal çekim  gücü olarak da ifade edilebilmektedir. Metal yüzeyin 

ċÚÓÈÕÈÉÐÓÐÙÓÐĀÐÕÐÕɯ ÈÙÛÔÈÚċɯvan der Waals ÒÜÝÝÌÛÓÌÙÐÕÐÕɯ ËÌɯ ÌÛÒÐÕÓÐĀÐÕÐɯ

ÈÙÛċÙÔÈÒÛÈËċÙɯȹ-ÈàÓÖÙ, 1992, s. 83Ȱɯ2ÏÐÓÓÐÕÉÜÙÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƕƝƝƛȮɯÚȭɯƘƙƚȺ. 

,ÌÒÈÕÐÒɯ ÉÈĀÓÈÕÛċËÈɯ ÈÓÈıċÔɯ ÐÓÌɯ ×ÖÙÚÌÓÌÕɯ ÈÙÈÚċÕËÈɯ ÈÕÈÏÛÈÙ-kilit 

ÔÌÒÈÕÐáÔÈÚċɯ ÖÓÜıÔÈÒÛÈËċÙȭɯ  ÓÜÔÐÕàÜÔɯ ÖÒÚÐÛɯ ÒÜÔÓÈÙċɯ ÐÓÌɯmikroskopik 

pürüzlendir ÔÌɯàÈ×ċÓÈÕ metal yüzeyine porselen ÍċÙċÕÓÈÔÈɯÌÚÕÈÚċÕËÈɯinfiltre 

ÖÓÔÈÒÛÈËċÙȭɯ,ÌÒÈÕÐÒɯÉÈĀÓÈÕÛċȮɯÔÌÛÈÓÐÕɯ×ÖÙÚÌÓÌÕɯÛÈÙÈÍċÕËÈÕɯċÚÓÈÕÈÉÐÓÐÙÓÐĀÐÕÐɯ

ÈÙÛÛċÙÔÈÚċɯÈñċÚċÕËÈÕɯÝÌɯàĹáÌàɯÈÓÈÕċÕċɯÈÙÛċÙÈÙÈÒɯÒÐÔàÈÚÈÓɯÉÈĀÓÈÕÛċàÈɯàÈÙËċÔÊċɯ

ÖÓÔÈÚċɯÈñċÚċÕËÈÕɯġÕÌÔÓÐËÐÙ (Naylor, 1992, s. 84Ȱɯ2ÏÐÓÓÐÕÉÜÙÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƕƝƝƛȮɯ

s. 456)ȭɯ ÕÊÈÒɯÎÌÙÌĀÐÕËÌÕɯÍÈáÓÈɯ×ĹÙĹáÓÌÕËÐÙÔÌɯàÈ×ċÓËċĀċɯËÜÙÜÔÓÈÙËÈɯÈÙÈɯ

àĹáÌàËÌɯ ÚÛÙÌÚɯÉÐÙÐÒÐÔÐɯÔÌàËÈÕÈɯÎÌÓÔÌÒÛÌɯÝÌɯÏÈÛÈÓċɯÒÜÔÓÈÔÈɯ ÐÓÌɯÖÓÜıÈÕɯ

ÒÌÚÒÐÕɯ ÒÌÕÈÙɯ ÝÌɯ ÒġıÌÓÌÙɯ ċÚÓÈÕÈÉÐÓÐÙÓÐĀÐɯ ÈáÈÓÛÈÙÈÒɯ ÈÙÈɯ àĹáÌàËÌɯ ÉÖıÓÜklara 

ÕÌËÌÕɯÖÓÔÈÒÛÈËċÙȭ 
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,ÌÛÈÓɯ ÝÌɯ ×ÖÙÚÌÓÌÕɯ ÈÙÈÚċÕËÈɯ ÒÐÔàÈÚÈÓɯ ÉÈĀÓÈÕÛċɯ ÔÌÛÈÓɯ àĹáÌàÐÕËÌÒÐɯ

ÖÒÚÐÛÓÌÙɯ ÈÙÈÊċÓċĀċàÓÈɯ ÒÜÙÜÓÔÈÒÛÈËċÙȭɯ ,ÌÛÈÓɯ ÖÒÚÐÛ ÛÈÉÈÒÈÚċÕċÕ ÒÈÓċÕÓċĀċɯ ÝÌɯ

ÒÖÔ×ÖáÐÚàÖÕÜɯ ÉÈĀÓÈÕÛċÕċÕɯ ÜáÜÕɯ ËġÕÌÔɯ ÉÈıÈÙċÚċÕËÈɯ ÖÓËÜÒñÈɯ ġÕÌÔÓÐËÐÙȭɯ

!ÐÙñÖÒɯÉÈáɯÔÌÛÈÓɯÈÓÈıċÔËÈɯÔÌÛÈÓɯÖÒÚÐÛɯÖÓÜıÜÔÜɯÒÌÕËÐÓÐĀÐÕËÌɯÎÌÙñÌÒÓÌıÔÌÒÛÌȰɯ

ÏÈÛÛÈɯÉÈáÌÕɯÖÓÜıÈÕɯÖÒÚÐÛɯÛÈÉÈÒÈÚċɯñÖÒɯÒÈÓċÕɯÖÓÈÉÐÓÔÌÒÛÌËÐÙ (Rosenstiel ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƙƙ; Wataha, 2002;) ȹ©ÌÒÐÓɯƖȭƚȺ. Bu durumlarda veneer 

×ÖÙÚÌÓÌÕɯ ÜàÎÜÓÈÔÈÚċɯ ġÕÊÌÚÐɯ ÒÈÓċÕɯ ÖÒÚÐÛɯ ÛÈÉÈÒÈÚċɯ ÐÕÊÌÓÛÐÓÔÌÓÐɯ ÝÌɯ ÛÈÉÈÒÈɯ

ÒÈÓċÕÓċĀċɯÖ×ÛÐÔÜÔɯËÌĀÌÙÓÌÙËÌɯÛÜÛÜÓÔÈÓċËċÙȭɯ%ÈÒÈÛɯÈÓÛċÕċÕɯËĹıĹÒɯÙÌÈÒÛÐÝÐÛÌÚÐÕÌɯ

ÉÈĀÓċɯÖÓÈÙÈÒɯàĹÒÚÌÒɯÚÖàɯÝÌɯÉÈáċɯÚÖàɯÈÓÈıċÔÓÈÙËÈɯÔÌÛÈÓ-porseÓÌÕɯÉÈĀÓÈÕÛċÚċɯ

ÒÜÙÈÉÐÓÌÊÌÒɯàÌÛÌÙÓÐɯÖÒÚÐÛɯÛÈÉÈÒÈÚċɯÖÓÜıÈÔÈÔÈÒÛÈËċÙȭɯ!ÜɯÈÓÈıċÔÓÈÙÈɯàÌÛÌÙÓÐɯ

ÖÒÚÐÛɯÛÈÉÈÒÈÚċɯÖÓÜıÛÜÙÈÉÐÓÔÌÓÌÙÐɯÐñÐÕɯËÌÔÐÙȮɯÎÈÓàÜÔȮɯÐÕËÐàÜÔɯÝÌɯÒÈÓÈàɯÎÐÉÐɯ

metaller eser element olarak eklenebilmektedir. #ġÒĹÔɯ ÌÚÕÈÚċÕËa bu 

ÌÓÌÔÌÕÛÓÌÙɯ ÒÖÓÈàÊÈɯ àÈÕËċĀċÕËÈÕȰɯÉÜɯ ÈÓÈıċÔÓÈÙɯ ËġÒĹÔɯ ÌÚÕÈÚċÕËÈɯ ÈıċÙċɯ

ċÚċÕÔÈÔċıɯÖÓÜÙlar. ,ÌÛÈÓɯÖÒÚÐÛɯÛÈÉÈÒÈÚċÕċÕɯÒÈÓċÕÓċĀċɯÝÌɯÒÖÔ×ÖáÐÚàÖÕÜɯÔÌÛÈÓ-

×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÛċÚċɯÈñċÚċÕËÈÕɯġÕÌÔÓÐɯÐÒÌÕɯÛÈÉÈÒÈÕċÕɯÙÌÕÎÐɯde ÌÚÛÌÛÐÒɯÈñċËÈÕɯ

ÖÓËÜÒñÈɯ ġÕÌÔÓÐËÐÙȭɯ 8ĹÒÚÌÒɯ ÈÓÛċÕɯ ÈÓÈıċÔÓÈÙɯ ÕÐÚ×ÌÛÌÕɯ ÈñċÒɯ ÙÌÕÒÓÐɯoksit 

ÛÈÉÈÒÈÚċÕÈɯ ÚÈÏÐ×ÛÐÙȭɯ !Üɯ ËÜÙÜÔËÈɯ ÛÈÉÈÒÈɯ Ö×ÈÒɯ ×ÖÙÚÌÓÌÕɯ ÐÓÌɯ ÒÖÓÈàÊÈɯ

ÔÈÚÒÌÓÌÕÌÉÐÓÔÌÒÛÌËÐÙȭɯ%ÈÒÈÛɯÎĹÔĹıȮɯÕÐÒÌÓɯÝÌɯÒÖÉÈÓÛɯÉÈáÓċɯÉÐÙñÖÒɯÈÓÈıċÔɯËÈÏÈɯ

ÒÖàÜȮɯÎÙÐÔÚÐɯÉÐÙɯÖÒÚÐÛɯÛÈÉÈÒÈÚċɯÖÓÜıÛÜÙËÜĀÜÕËÈÕɯÉÜɯÈÓÈıċÔÓÈÙËÈɯÛÈÉÈÒÈàċɯ

ÔÈÚÒÌÓÌÔÌÒɯ ÐñÐÕɯ ËÈÏÈɯ ÒÈÓċÕɯ ÛÈÉÈÒÈɯ Ö×ÈÒɯ ×ÖÙÚÌÓÌÕɯ ÜàÎÜÓÈÔÈÚċɯ

gerekmektedir.  .ÒÚÐÛɯ ÛÈÉÈÒÈÚċÕċÕɯ ÐÕÊÌ àÈɯ ËÈɯ ÒÈÓċÕ ÖÓÜıÜ metal-seramik 

ÉÈĀÓÈÕÛċÚċÕËÈɯ ÉÈıÈÙċÚċáÓċÒɯ ÙÐÚÒÐÕÐɯ ÈÙÛċÙċÙȭɯ IĹÕÒĹɯ ÖÒÓĹáÈÓɯ ÚÛÙÌÚÓÌÙɯ ÖÒÚÐÛɯ

ÛÈÉÈÒÈÚċÕËÈɯàÖĀÜÕÓÈıċÙȭɯ$ÕɯÒÈÓċÕɯÖÒÚÐÛɯÛÈÉÈÒÈÚċɯÖÓÜıÜÔÜɯÕÐÒÌÓɯÝÌɯÒÖÉÈÓÛɯÉÈáÓċɯ

ÈÓÈıċÔÓÈÙËÈɯÎġÙĹÓĹÙȭɯIĹÕÒĹɯÉÜɯÈÓÈıċÔÓÈÙɯÉÈıÓÈÕÎċñɯÖÒÚÐËÈÚàÖÕɯÈıÈÔÈÚċÕËÈɯ

ÒÖÓÈàÊÈɯÖÒÚÐÛɯÖÓÜıÛÜÙÈÉÐÓÌÕɯÌÓÌÔÌÕÛÓÌÙɯÐñÌÙÔÌÒÛÌËÐÙÓÌÙȭ Sonuç olarak yeterli 

ÖÒÚÐÛɯ ÍÖÙÔÈÚàÖÕÜɯ ÐÚÛÌÕÐÓÌÕɯ ÉÐÙɯ ġáÌÓÓÐÒÛÐÙȭɯ  ÕÊÈÒɯ ×ÖÙÚÌÓÌÕÐÕɯ ÎÌÕÓÌıÔÌȮɯ
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ËÈàÈÕċÒÓċÓċÒȮɯÙÌÕÒɯÝÌɯÖ×ÈÚÐÛÌɯġáÌÓÓÐÒÓÌÙÐÕÐɯÖÓÜÔÚÜz etkilememelidir  ( Powers 

ve Wataha, 2013, s.142; Wataha, 2002; Wataha ve Messer, 2004). 

 

©ÌÒÐÓɯ2.6. Metal-×ÖÙÚÌÓÌÕɯÉÈĀÓÈÕÛċÚċÕËÈɯÖÒÚÐÛɯÛÈÉÈÒÈÚċÕċÕɯÙÖÓĹ (Powers ve 

Wataha, 2013, s. 144) 

Metal-×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕÛċÚċÕËÈɯ ÌÛÒÐÕɯ ÙÖÓÌɯ ÚÈÏÐ×ɯ ÚÖÕɯ ÒÖÔ×ÖÕÌÕÛɯ ÐÚÌ 

kompresyondur . 2ÌÙÈÔÐÒÓÌÙɯÛÌÙÊÐÏɯÌËÐÓÌÕɯÚÌÙÈÔÐĀÌɯÎġÙÌɯƜƙƔ°C ile 1350°C 

ÈÙÈÚċÕËÈɯ ËÌĀÐıÌÕɯ ÚċÊÈÒÓċÒÓÈÙËÈɯ ÚÐÕÛÌÙÓÌÕÔÌÒÛÌɯ ÝÌɯ ÈÓÈıċÔÓÈɯ

ÒÈàÕÈıÛċÙċÓÔÈÒÛÈËċÙȭɯ  ÓÈıċÔËÈÕɯ ĹÙÌÛÐÓÔÐıɯ ÔÌÛÈÓɯ ÈÓÛɯ àÈ×ċɯ ÐÚÌɯ ÍċÙċÕÓÈÔÈÓÈÙɯ

ÌÚÕÈÚċÕËÈɯËÐÚÛÖÙÚÐàÖÕÈɯÜĀÙÈÔÈËÈÕɯàÈ×ċÚċÕċɯÒÖÙÜàÈÉÐÓÔÌÓÐËÐÙȭɯ ÒÚÐɯËÜÙÜÔËÈɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕɯÜàÜÔÜɯÛÌÏÓÐÒÌàÌɯÈÛċÓÔċıɯÖÓÈÊÈÒÛċÙȭɯ!Ü durumu önlemek için 

ÈÓÈıċÔÓÈÙċÕɯ ÌÙÐÔÌɯ ÚċÊÈÒÓċĀċÕċÕɯ ÚÌÙÈÔÐĀÐÕɯ ÚÐÕÛÌÙÓÌÕÔÌɯ ÚċÊÈÒÓċĀċÕËÈÕɯ ËÈÏÈɯ

àĹÒÚÌÒɯ ÖÓÔÈÚċɯ ÐÚÛÌÕÐÓÔÌÒÛÌËÐÙȭɯ  ÓÈıċÔÓÈÙċÕɯ ÌÙÐÔÌɯderecesini yükseltmek 

ÈÔÈÊċàÓÈɯàÈ×ċÚċÕÈɯÌÙÐÔÌɯËÌÙÌÊÌÓÌÙÐɯàĹÒÚÌÒɯÖÓÈÕɯÔÌÛÈÓɯÌÓÌÔÌÕÛÓÌÙɯȹ×ÓÈÛÐÕȮɯ

paladyum) eklenmektÌËÐÙȭɯ2ÌÙÈÔÐÒÓÌÙÐÕɯÛĹÔĹɯÈÓÈıċÔÓÈÙÓÈɯÜàÜÔÓÜɯËÌĀÐÓËÐÙȭɯ

!Üɯ ÕÌËÌÕÓÌɯ ĹÙÌÛÐÊÐɯ ÍÐÙÔÈÓÈÙɯ ÏÈÕÎÐɯ ÚÌÙÈÔÐĀÐÕɯ ÏÈÕÎÐɯ ÈÓÈıċÔÓÈɯ

ÒÜÓÓÈÕċÓÈÉÐÓÌÊÌĀÐÕÐɯÉÌÓÐÙÛÔÌÒÛÌËÐÙÓÌÙ (Powers ve Wataha, 2013, s.142).  

2ċÒċıÛċÙÔÈɯ ÛÈÙáċÕËÈɯ ÉÈĀÓÈÕÛċɯ ÐÚÌɯ ÔÈÛÌÙàÈÓÓÌÙÐÕɯ ÛÌÙÔÈÓɯ ÎÌÕÓÌıÔÌÚÐÕÌɯ

ÉÈĀÓċ ÖÓÈÙÈÒɯ ÚÈĀÓÈÕÔÈÒÛÈËċÙȭɯ ÓÈıċÔÓÈÙɯ ÝÌɯ ÚÌÙÈÔÐÒÓÌÙɯ ċÚċÛċÓËċÒÓÈÙċÕËÈɯ

ÎÌÕÓÌıÐÙȰɯ ÚÖĀÜÛÜÓËÜÒÓÈÙċÕËÈɯ ÐÚÌɯ ÉĹáĹÓĹÙÓÌÙȭɯ ,ÈÛÌÙàÈÓÐÕɯ ÉÐÙɯ ÉÐÙÐÔɯ ċÚċËÈɯ

ÜáÜÕÓÜÒɯÈÙÛċıċɯȹÎÌÕÓÌıÔÌɯÔÐÒÛÈÙċȺɯÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċɯÖÓÈÙÈÒɯÐÍÈËÌɯ

edilir ve birimi (ºC) -1 dir  (Powers ve Wataha, 2013, s. 144). 3ÌÙÔÈÓɯÎÌÕÓÌıÔÌɯ

ÒÈÛÚÈàċÚċɯÈÙÛÛċÒñÈɯÉĹáĹÓÔÌÕÐÕɯËÌɯÈÙÛÈÊÈĀċɯÜÕÜÛÜÓÔÈÔÈÓċËċÙȭɯMetalin termal 
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ÎÌÕÓÌıÔÌÚÐɯ×ÖÙÚÌÓÌÕËÌÕɯËÈÏÈɯÍÈáÓÈËċÙȭɯ,ÌÛÈÓɯÐÓÌɯ×ÖÙÚÌÓÌÕɯÍċÙċÕÓÈÕËċÒÛÈÕɯÚÖÕÙÈɯ

ÚÖĀÜÔÈɯÌÚÕÈÚċÕËÈɯÏÌÙɯÐÒÐÚÐɯËÌɯÉĹáĹÓÔÌàÌɯÉÈıÓÈÙ (Wataha, 2002; Wataha ve 

Messer, 2004)ȭɯ,ÌÛÈÓɯ×ÖÙÚÌÓÌÕËÌÕɯËÈÏÈɯÏċáÓċɯÉĹáĹÓĹÙȭɯ/ÖÙÚÌÓÌÕÌɯÎġÙÌɯËÈÏÈɯ

ÏċáÓċɯ ÉĹáĹÓÌÕɯ ÔÌÛÈÓde bir gerilim (tension)Ȯɯ ×ÖÙÚÌÓÌÕËÌɯ ÐÚÌɯ ÉÐÙɯ ÚċÒċıÔÈ 

(compression) meydana gelirȭɯ ,ÌÛÈÓɯ ÐÓÌɯ ×ÖÙÚÌÓÌÕɯ ÉÈĀÓÈÕËċĀċÕËÈɯ ÛÌÙÔÈÓɯ

ÎÌÕÓÌıÔÌÓÌÙËÌɯĹñɯÖÓÈÚċɯÐÓÐıÒÐɯÖÙÛÈàÈɯñċÒÈÉÐÓÐÙȭɯ!ÜÕÓÈÙ; (1) porselenin termal 

geÕÓÌıÔÌÚÐÕÐÕɯ ÔÌÛÈÓÐÕÒÐÕËÌÕɯ ËÈÏÈɯ ÍÈáÓÈɯ ÖÓÔÈÚċ, (2) porselenin termal 

ÎÌÕÓÌıÔÌÚÐÕÐÕɯÔÌÛÈÓÐÕÒÐÕÌɯÌıÐÛɯÖÓÔÈÚċ veya (3) metalin termal genleıÔÌÚÐÕÐÕɯ

porseleninkinden daha fÈáÓÈɯÖÓÔÈÚċ ËÜÙÜÔÓÈÙċËċÙɯ(Wataha, 2002). 

/ÖÙÚÌÓÌÕɯ ÎÌÙÐÓÔÌɯ ÛÈÙáċÕËÈÒÐɯ ÚÛÙÌÚÓÌÙÌɯ ÒÈÙıċɯ ÖÓËÜÒñÈɯ ËÈàÈÕċÒÚċáËċÙȭɯ

!ÐÙÐÕÊÐɯÐÓÐıÒÐde ise bu tip stresler meydana geleÊÌĀÐÕËÌÕɯ×ÖÙÚÌÓÌÕɯÏċáÓċ çatlar 

ÝÌɯñÈÛÓÈÒɯàÈàċÓċÔċɯ(crack propagation) ile ÒċÙċÓċÙ (Wataha, 2002)ȭɯdÒÐÕÊÐɯÐÓÐıÒÐËÌɯ

ÐÚÌɯ×ÖÙÚÌÓÌÕËÌɯÏÐñÉÐÙɯÚÛÙÌÚɯÖÓÜıÔÈáȭɯ ÕÊÈÒɯÉġàÓÌɯÉÐÙɯÐÓÐıÒÐàÐɯ×ÙÈÛÐk olarak 

elde ÌÛÔÌÒɯÐÔÒÈÕÚċáËċÙȭɯ²ñĹÕÊĹɯÐÓÐıÒÐËÌɯÐÚÌɯÔÌÛÈÓɯporselenden daha fazla 

ÉĹáĹÓÌÊÌĀÐÕËÌÕȰɯ ×ÖÙÚÌÓÌÕËÌ ÚċÒċıÔÈɯ ÛÈÙáċÕËÈɯ ÚÛÙÌÚÓÌÙɯ ÖÓÜıÜÙȭɯ /ÖÙÚÌÓÌÕɯ

ÚċÒċıÔÈɯÛÈÙáċÕËÈÒÐɯÒÜÝÝÌÛÓÌÙÌɯÖÓËÜÒñÈɯËÈàÈÕċÒÓċËċÙȭɯ ÙáÜɯÌËÐÓÌÕɯÐÓÐıÒÐɯÉÜɯ

olsa da; porselende hiçbir zaman çatlak ve kċÙċÒɯÖÓÜıÔÈàÈÊÈĀċɯÈÕÓÈÔċÕÈɯ

ÎÌÓÔÌáȭɯ,ÌÛÈÓɯÐÓÌɯ×ÖÙÚÌÓÌÕÐÕɯÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÓÈÙċɯÈÙÈÚċÕËÈÒÐɯÍÈÙÒɯ

àÈÒÓÈıċÒɯÖÓÈÙÈÒɯƔȭƙx10-6 ËÌÙÌÊÌɯÖÓÔÈÓċËċÙ (Wataha, 2002; Wataha ve Messer, 

2004). ,ÈÛÌÙàÈÓÓÌÙɯÈÙÈÚċÕËÈÒÐɯÒÈÛÚÈàċɯÍÈÙÒċÕċÕɯÍÈáÓÈɯÖÓËÜĀÜɯËÜÙÜÔÓÈÙËÈɯÐÚÌɯ

àÐÕÌɯñÈÛÓÈÒɯÝÌɯÒċÙċÓÔÈÓÈÙɯÎġÙĹÓĹÙȭɯ#ÌÕÛÈÓɯ×ÐàÈÚÈËÈɯÔÌÝÊÜÛɯÖÓÈÕɯÈÓÈıċÔÓÈÙċÕɯ

ÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÓÈÙċɯƕƗȭƙßƕƔ-6 derece ile 17.0x10-6 ËÌÙÌÊÌɯÈÙÈÚċÕËÈɯ

ËÌĀÐıÔÌÒÛÌËÐÙȭɯ2ÌñÐÓÔÐıɯÖÓÈÕɯËÌÕÛÈÓɯÈÓÈıċÔċÕɯÛÌÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕÈɯ

göre uygun teÙÔÈÓɯÎÌÕÓÌıÔÌɯÒÈÛÚÈàċÚċÕÈɯÚÈÏÐ×ɯ×ÖÙÚÌÓÌÕɯÔÈÛÌÙàÈÓÐÕÐÕɯÚÌñÐÔÐɯ

ÉÈıÈÙċËÈɯÒÙÐÛÐÒɯÉÐÙɯÙÖÓÌɯÚÈÏÐ×ÛÐÙɯ(Powers ve Wataha, 2013, s.144-145; Wataha, 

2002).  
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2.3 ,ÌÛÈÓɯ#ÌÚÛÌÒÓÐɯ2ÌÙÈÔÐÒɯ1ÌÚÛÖÙÈÚàÖÕÓÈÙċÕ Protetik Üretim 

Teknolojileri  

 Geleneksel  Üretim  (Döküm)  

8ċÓÓÈÙÊÈɯMD2ɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ĹÙÌÛÐÔÐÕËÌ döküm yöntemi 

ÒÜÓÓÈÕċÓÔċıÛċÙɯ(*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐɯƖƔƕƚ; *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰɯQuante ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƜ; 3ÈÔÈÊɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. &ÌñÔÐıÛÌÕɯÎĹÕĹÔĹáÌɯ×ÙÖÛÌÛÐÒɯ

ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯĹÙÌÛÐÔÐɯÒÖÕÜÚÜÕËÈɯÎÌÓÐıÔÌÓÌÙɯÔÌàËÈÕÈɯÎÌÓÔÐı ÖÓÔÈÚċ ve 

ËġÒĹÔĹÕɯÒÖÔ×ÓÐÒÈÚàÖÕɯÖÓÜıÜÔÜÕÈɯàÈÛÒċÕɯÉÐÙñÖÒɯÈıÈÔÈɯÐñÌÙÐàÖÙɯÖÓÔÈÚċɯ

×Ö×ĹÓÌÙÓÐĀÐÕÐɯÈáÈÓÛÔċıÛċÙ ȹ ÉËÜÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ*ÈÓÌÓÐɯÝÌɯ2ÈÙÈñȮɯƖƔƕƚȰɯ*ÐÔɯ

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛÉȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

ƖƔƕƚȰɯ -ÌÚÚÌɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƙȰɯ /ÈÙÒɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȺ. Ancak halen 

restorasyoÕÓÈÙċÕɯĹÙÌÛÐÔÐÕËÌɯÒÜÓÓÈÕċÓÈÕɯÉÐÙɯÛÌÒÕÐÒÛÐÙ ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛa; 

*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ/ÙÈÉÏÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

2016). 

 ɁGeleneksel ĹÙÌÛÐÔɯÛÌÒÕÐĀÐɂ ÝÌàÈɯɁÒÈàċ×ɯÔÜÔɯÛÌÒÕÐĀÐɂ olarak da 

ÈËÓÈÕËċÙċÓÈÕɯ ËġÒĹÔȮɯ ÏÈáċÙÓÈÕÈÕɯ ÉÐÙɯ ÔÜÔɯ ÔÖËÌÓÐÕɯ ċÚċàÈɯ ËÈàÈÕċÒÓċɯ ÉÐÙɯ

revetman materyali ile çevrelendikten sonra ċÚċ ÜàÎÜÓÈÔÈÚċ ile eritilmesi ve 

ÛÐÑɯ ȹÌÙÐàÐÒɯ ÏÈÓËÌÒÐɯ ÔÌÛÈÓÐÕɯ ÈÒÈÊÈĀċɯ ÒÈÕÈÓȺɯ ÖÓÈÙÈÒɯ ÐÍÈËÌɯ ÌËÐÓÌÕɯ ËġÒĹÔɯ

ÒÈÕÈÓċÕdan eriyik haldeki metali ÖÓÜıÛÜÙÜÓÔÜıɯÒÈÓċ× (matrix) içerisine sevk 

ÌÛÔÌɯÐıÓÌÔÐËÐÙ ȹ!ÈàËÈıȮɯ2005, s. 118; McCabe ve Walls, 2008, s. 80; Ulusoy ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƗȮɯÚȭɯƘƝ;)ȭɯ#ġÒĹÔɯÐıÓÌÔÐÕÐÕɯÎÌÙñÌÒÓÌıÛÐÙÐÓÌÉÐÓÔÌÚÐɯÐñÐÕɯġÕÊÌÓÐÒÓÌɯ

ÔÜÔɯÙÌ×ÓÐÒÈÕċÕɯÏÈáċÙÓÈÕÔÈÚċɯgerekmektedir  (Powers ve Wataha, 2013, s. 

150). ,ÜÔɯÙÌ×ÓÐÒÈÕċÕɯÏÈáċÙÓÈÕÔÈÚċÕËÈÕɯġÕÊÌ ÐÚÛÌÕÐÓÌÕɯÚÐÔÈÕɯÈÙÈÓċĀċÕÈ ve 

ÛÌÙÊÐÏɯ ÌËÐÓÌÕɯ ÈÓÈıċÔċÕɯ ÉĹáĹÓÔÌɯ ÔÐÒÛÈÙċÕÈ göre Ɂdie spacerɂɯ ÖÓÈÙÈÒɯ

ÈËÓÈÕËċÙċÓÈÕȮɯ ÙÌÚÛÖÙÈÚàÖÕɯ ÐÓÌɯ ËÐıɯ ÈÙÈÚċÕËÈɯ ÉÖıÓÜÒɯ ÖÓÜıÛÜÙÈÕɯ ÔÈÛÌÙàÈÓɯdie 

üzeÙÐÕÌɯÜàÎÜÓÈÕÔÈÒÛÈËċÙ ȹ-ÌÚÚÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȺ ȹ©ÌÒÐÓɯƖȭƛȺ. 
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©ÌÒÐÓɯ2.7. Model üzerinde die spacer ÜàÎÜÓÈÔÈÚċ 

 

 2ÖÕÙÈÚċÕËÈɯ ÐÚÌɯ ËÐıɯ ÛÌÒÕÐÚàÌÕÐɯ ÔÜÔɯ ÙÌ×ÓÐÒÈàċɯdie üzerinde 

ıÌÒÐÓÓÌÕËÐÙÔÌÒÛÌËÐÙ (Powers ve Wataha, 2013, s. 151-152)ȭɯ#ÐıɯÛÌÒÕÐÚàÌÕÐÕÐÕɯ

tecrübesi bu noktada önem arz etmektedir ȹxÙÛÖÙ×ɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƔȺ. 

&ĹÕĹÔĹáËÌɯĹÙÌÛÐÔÐÕɯÚÛÈÕËÈÙËÐáÈÚàÖÕÜÕÜɯÚÈĀÓÈÔÈÒȮ die spacer uygulama 

ÈıÈÔÈÚċÕċȮ ÔÜÔɯÔÖËÌÓÈÑɯÈıÈÔÈÚċÕċ ve ËÖÓÈàċÚċàÓÈɯÉÜɯÈıÈÔÈÓÈÙËÈ meydana 

ÎÌÓÌÉÐÓÌÊÌÒɯÖÓÈÚċɯÏÈÛÈÓÈÙċɯÌÓÐÔÐÕÌɯÌÛÔÌÒɯÈÔÈÊċàÓÈ ñÌıÐÛÓÐɯÍÐÙÔÈÓÈÙÈɯÈÐÛɯmum 

bloklar  veya rezin bloklar  ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ " #ɯ ĹÕÐÛÌÚÐÕËÌɯÛÈÚÈÙċÔċ 

ÎÌÙñÌÒÓÌıÛÐÙÐÓÔÐıɯÈÓÛɯàÈ×ċɯsöz konusu ÉÓÖÒÓÈÙɯÒÜÓÓÈÕċÓÈÙÈÒɯ" ,ɯĹÕÐÛÌÚÐÕËÌɯ

frezelenmektedir. Mum replika CAM  ünitesinden elde edildikten sonra 

ÐıÓÌÔÌɯÒÖÕÝÈÕÚÐàÖÕÌÓɯËġÒĹÔɯÈıÈÔÈÓÈÙċ ile devam edilmektedir  (Farjood ve 

ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȺ ȹ©ÌÒÐÓɯ ƖȭƜȺ. ,ÜÔɯ ÙÌ×ÓÐÒÈËÈɯ ÔÌàËÈÕÈɯ ÎÌÓÌÉÐÓÌÊÌÒɯ ÖÓÈÚċɯ

distorsiyÖÕÓÈÙċÕɯġÕĹÕÌɯÎÌñÌÉÐÓÔÌÒɯÐñÐÕɯÙÌ×ÓÐÒÈɯÏÌÔÌÕɯÙÌÝÌÛÔÈÕÈɯÈÓċÕÔÈÓċËċÙ 

(Powers ve Wataha, 2013, s. 152). 

,ÜÔɯÔÖËÌÓɯËÈÏÈɯÚÖÕÙÈɯ×ÓÈÚÛÐÒɯÛÌÓȮɯÔÌÛÈÓɯàÈɯËÈɯÔÜÔËÈÕɯàÈ×ċÓÔċıɯÛÐÑɯ

ÐÓÌɯÉÐÙÓÌıÛÐÙÐÓÌÙÌÒɯÜàÎÜÕɯÒÖÕÜÔËÈɯÔÈÕıÌÛɯÐñÌÙÐÚÐÕËÌɯÒÖÕÜÔÓÈÕËċÙċÓċÙȭ 2ċÒÓċÒÓÈɯ

mum replika ÐÓÌɯÈàÕċɯÏċáËÈɯÌÙÐàÌÊÌĀÐÕËÌÕɯÔÜÔɯÛÐÑÓÌÙɯÛÌÙÊÐÏɯÌËÐÓÐÙȭ Tijler düz 

àÈɯËÈɯ4ɯÝÌàÈɯ8ɯÏÈÙÍÓÌÙÐÕÌɯÉÌÕáÌÙɯıÌÒÐÓÓÌÙËÌɯÖÓÜıturulabili ÕÐÙɯȹ!ÈàËÈıȮɯƖƔƔƙȮɯÚȭɯ

115). Burada esas amaç ġÕÊÌÓÐÒÓÌɯÌÙÐÔÐıɯÔÜÔÜÕɯÒÈÓċ×ÛÈÕɯÜáÈÒÓÈıÛċÙċÓÔÈÚċÕÈɯ

ÐáÐÕɯ ÝÌÙÔÌÒȰɯ ÚÖÕÙÈÚċÕËÈɯ ÐÚÌ eriyik h aldeki metalin herhangi bir engele 
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ÛÈÒċÓÔÈËÈÕɯ ËġÒĹÔɯ ÉÖıÓÜĀÜÕÈɯ ÐÓÌÙÓÌÔÌÚÐÕÐɯ ÝÌɯ ÉÖıÓÜĀÜɯ ËÖÓËÜÙÔÈÚċÕċɯ

ÚÈĀÓÈÔÈÒÛċÙȭɯ ,ÈÕıÌÛÐÕɯ ÉÖàÜȮɯ ÔÜÔɯ ÔÖËÌÓÐÕɯ ÜáÜÕÓÜĀÜɯ ÝÌɯ ÏÈÊÔÐɯ ÎÐÉÐɯ

ÍÈÒÛġÙÓÌÙÌɯÎġÙÌɯËÌĀÐıÌÉÐÓÚÌɯËÌȰɯÎÌÕÌÓÓÐÒÓÌɯƕ-ƘɯÔÔɯÎÌÕÐıÓÐĀÌɯÝÌɯƕƔ-20 mm 

ÜáÜÕÓÜĀÈɯÚÈÏÐ×ÛÐÙÓÌÙ (!ÈàËÈıȮɯƖƔƔƙȮɯÚȭɯƕƕƙȺ.  

 

©ÌÒÐÓɯ2.8ȭɯ#ġÒĹÔɯÐıÓÌÔÐÕÐÕɯÈıÈÔÈÓÈÙċ 

 

3ÐÑÓÌÙɯÔÜÔɯÔÖËÌÓÐÕɯÌÙÐÛÐÓÔÌÚÐɯÈıÈÔÈÚċÕËÈɯÌÙÐÙɯÝÌɯÉġàÓÌÊÌɯÙÌÝÌÛÔÈÕɯ

ÐñÌÙÐÚÐÕËÌɯÚÈÏÐ×ɯÖÓËÜĀÜɯıÌÒÓÐɯàÈÕÚċÛÈÙÈÒɯÉÐÙɯËġÒĹÔɯÒÈÕÈÓċɯÖÓÜıÛÜÙÜÙÓÈÙȭɯ!Üɯ

ÒÈÕÈÓɯËġÒĹÔɯÌÚÕÈÚċÕËÈɯÌÙÐàÐÒɯÏÈÓËÌÒÐɯÔÌÛÈÓÐÕɯËġÒĹÔɯÉÖıÓÜĀÜÕÈɯÜÓÈıÔÈÚċÕċɯ

ÚÈĀÓÈÙ ȹ©ÌÒÐÓɯƖȭƝȺ. Bu siklusu ÒÖÓÈàÓÈıÛċÙÔÈÒɯÈÔÈÊċàÓÈɯÛÐÑÓÌÙɯÚÐÓÐÕËÐÙɯıÌÒÓÐÕËÌɯ

ËÌĀÐÓȰɯ ÛÌ×ÌÚÐɯ ÛÐÑÐÕɯ ÔÜÔɯ ÔÖËÌÓÌɯ ÉÈĀÓÈÕËċĀċɯ àÌÙËÌɯ ÖÓÈÕɯ ÉÐÙɯ ÒÖÕÐɯ ıÌÒÓÐÕËÌɯ

ÏÈáċÙÓÈÕÔÈÓċËċÙȭɯ *ÈÓċÕËÈÕɯ ÐÕÊÌàÌɯËÖĀÙÜɯ ÖÓÜıÛÜÙÜÓÈÕɯ ÉÜɯ ÛÐÑÓÌÙÐÕɯ ÌÙÐËÐÒÛÌÕɯ

ÚÖÕÙÈɯ ÖÓÜıÛÜÙËÜĀÜɯ ÒÈÕÈÓɯ ÚÈàÌÚÐÕËÌɯ ÍÐáÐÒÚÌÓɯ ÈÝÈÕÛÈÑɯ ÚÈĀÓÈÕċÙȭɯ !Üɯ ËÜÙÜÔɯ

ÚÈàÌÚÐÕËÌɯÔÌÛÈÓɯñÌÒÐıɯàġÕĹɯÒÈÓċÕËÈÕɯÐÕÊÌàÌɯËÖĀÙÜɯÖÓÈÊÈĀċÕËÈÕɯÐÕÊÌɯàĹáÌàÓÌÙɯ

ÌÙÐàÐÒɯÏÈÓËÌÒÐɯÔÌÛÈÓÐɯÒÌÕËÐÕÌɯËÖĀÙÜɯñÌÒÔÌÒÛÌËÐÙȭɯ$ÙÐàÐÒɯÏÈÓËÌÒÐɯÔÌÛÈÓÐÕ 

ËġÒĹÔɯÉÖıÓÜĀÜÕÜɯËÖÓËÜÙÔÈÚċɯÐÓÌɯËġÒĹÔɯÐıÓÌÔÐɯÚÖÕÈɯÌÙÔÌÒÛÌËÐÙ ȹ!ÈàËÈıȮɯ

2005, s. 116). 
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©ÌÒÐÓɯ2.9ȭɯ#ġÒĹÔɯ×ÖÛÈÚċÕËÈɯÌÙÐÛÐÓÌÕɯÔÌÛÈÓɯÈÓÈıċÔċÕɯËġÒĹÔɯÒÈÝÐÛÌÚÐÕÌɯÚÌÝÒɯ

edilmesi (Powers ve Wataha, 2013, s.156) 

 

2.3.1.1 #Ðıɯ'ÌÒÐÔÓÐĀÐÕËÌɯ#ġÒĹÔɯ3ÌÒÕÐÒÓÌÙÐɯÝÌɯ&ÌÕÌÓɯ/ÙÌÕÚÐ×ÓÌÙ 

 

#ġÒĹÔɯ ÐıÓÌÔÐÕÐÕɯ ġÕÊÌÚÐÕËÌɯ ÝÌɯ ËġÒĹÔɯ ÐıÓÌÔÐɯ ÚċÙÈÚċÕËÈɯ ËÐÒÒÈÛɯ

edilmesi gereken genel prensipler mevcuttur.  3ÐÑȮɯÔÜÔɯÔÖËÌÓÐÕɯÌÕɯÒÈÓċÕɯ

àÌÙÐÕÌɯàÈ×ċıÛċÙċÓÔÈÓċËċÙȭɯ#ÈÏÈɯġÕÊÌɯËÌɯÉÈÏÚÐɯÎÌñÌÕɯÍÐáÐÒÚÌÓɯÈÝÈÕÛÈÑɯÚÈàÌÚÐÕde 

ÌÙÐàÐÒɯÔÌÛÈÓɯËġÒĹÔɯÉÖıÓÜĀÜÕÈɯÔÖËÌÓÐÕɯÌÕɯÒÈÓċÕɯàÌÙÐÕËÌÕɯÚÌÝÒɯÌËÐÓÐÙÚÌɯÐÕÊÌɯ

ÒċÚċÔÓÈÙċÕɯÔÌÛÈÓÐɯÒÌÕËÐÕÌɯËÖĀÙÜɯñÌÒÌÊÌĀÐɯÝÌɯËġÒĹÔɯÉÖıÓÜĀÜÕÜɯÛÈÔÈÔÌÕɯ

ËÖÓËÜÙÈÊÈĀċɯÜÕÜÛÜÓÔÈÔÈÓċËċÙȭɯdÕÊÌɯÉÐÙɯÈÓÈÕËÈÕɯÚÌÝÒɯÌËÐÓËÐĀÐÕËÌɯÐÚÌɯlunker 

ÉÖıÓÜÒÓÈÙċÕċÕɯÖÓÜıÈÊÈĀċɯÝÌɯËġÒĹÔĹÕɯËÌÓÐÒÓÐɤÉÖıÓÜÒÓÜɯÖÓÔÈÚċÕÈɯÕÌËÌÕɯÖÓÈÊÈĀċɯ

ÜÕÜÛÜÓÔÈÔÈÓċËċÙȭɯ !ÖıÓÜÒÓÈÙÈɯ ÚÈÏÐ×ɯ ËġÒĹÔɯ ËÌɯ ÉÈÚċÕñÓÈÙÈɯ ÒÈÙıċɯ ËÐÙÌÕñÚÐáɯ

ÖÓÈÊÈÒÛċÙȭ #ĹáɯËġÒĹÔɯÒÈÕÈÓÓÈÙċÕËÈɯÛÐÑɯĹáÌÙÐÕËÌɯƗɯÔÜÔɯÏÈÓÒÈɯàÈ×ċÓċÙȭɯ$Õɯ
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ĹÚÛÛÌÒÐɯ ÏÈÓÒÈɯ ÛÐÑÐÕɯ ÔÈÕıÌÛÌɯ ÎÐÙÐıɯ ÚċÕċÙċÕċɯ ÉÌÓÐÙÓÌÙȭɯ .ÙÛÈËÈÒÐɯ ÏÈÓÒÈɯ ËġÒĹÔɯ

hunÐÚÐÕÐÕɯÚċÕċÙċÕċɯÉÌÓÐÙÓÌÙȭɯ$ÕɯÈÓÛÛÈÒÐɯÏÈÓÒÈɯȹÔÈÚÌÓÖÛȺɯÐÚÌɯÙÌáÌÙÝÜÈÙɯÎġÙÌÝÐɯ

ÎġÙÔÌÒÛÌËÐÙȭɯ'ÌÔɯËċıÈÙċɯñċÒÔÈàÈɯñÈÓċıÈÕɯÏÈÝÈÕċÕɯÉÜÙÈËÈɯÛÖ×ÓÈÕÔÈÚċɯÐñÐÕɯ

ÈÓÈÕɯ ÖÓÜıÛÜÙÔÈÒÛÈȰɯ ÏÌÔɯ ËÌɯ ÌÙÐàÐÒɯ ÔÌÛÈÓÐÕɯ ÉÜÙÈËÈɯ ÛÖ×ÓÈÕÔÈÚċÕÈɯ ÖÓÈÕÈÒɯ

ÛÈÕċàÈÙÈÒɯÉÌÚÓÌàÐÊÐɯËÌ×ÖɯÖÓÜıÛÜÙÔÈÒÛÈËċÙȭɯ!esleyici depo görevi sayesinde 

ËġÒĹÔĹÕɯÌÒÚÐÒɯñċÒÔÈÚċÕċɯÌÕÎÌÓÓÌÔÌÒÛÌËÐÙȭɯ#ġÒĹÔɯÌÚÕÈÚċÕËÈɯÖÓÜıÈÊÈÒɯÎÈáɯ

ÝÌɯÏÈÝÈȮɯ4ɯÏÈÙÍÐɯıÌÒÓÐÕËÌɯÏÈáċÙÓÈÕÈÕɯËġÒĹÔɯÒÈÕÈÓÓÈÙċÕËÈÕɯËċıÈÙċàÈɯËÈÏÈɯ

ÒÖÓÈàɯñċÒÔÈÒÛÈËċÙ ȹ!ÈàËÈıȮɯƖƔƔƙȮɯÚȭɯƕƕƚȺ. 

 

2.3.1.2 Revetmanlar  

 

Revetman, döÒĹÔɯÈıÈÔÈÚċÕËÈɯÔÈÕıÌÛɯÐñÌÙÐÚÐÕËÌÒÐɯÔÜÔɯÔÖËÌÓÐɯÝÌɯ

model eridikten sonra gÌÙÐËÌɯ ÉċÙÈÒÛċĀċɯ ÉÖıÓÜĀÈɯ àÌÙÓÌıÌÕ mÌÛÈÓɯ ÈÓÈıċÔċɯ

çevreleyen seramik materyal idir. Söz konusu materyalin dökümün zorlu 

ÒÖıÜÓÓÈÙċɯ ÛÖÓÌÙÌɯ ÌËÌÉÐÓÔÌÚÐɯ ÐñÐÕɯ ÉÈáċɯ ÒÖıÜÓÓÈÙċɯ ÚÈĀÓÈÔÈÚċɯ ÎÌÙÌÒÔÌÒÛÌËÐÙ 

(Rosentsiel ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƔƝ; Sakaguchi ve Powers, 2012, s. 310): 

¶ 8ĹÒÚÌÒɯÚċÊÈÒÓċÒÓÈÙÈɯÒÈÙıċɯyeteri kadar dayÈÕċÒÓċɯÖÓÔÈÓċËċÙ. 

¶ ,ÈÕÐ×ĹÓÈÚàÖÕÜɯÒÖÓÈàɯÖÓÔÈÓċËċÙȭ 

¶ 8ĹÒÚÌÒɯċÚċÓÈÙËÈɯÚÛÈÉÐÓÐÛÌÚÐÕÐɯÒÖÙÜÔÈÓċɯÝÌɯÈÓÈıċÔɯàĹáÌàÐÕÌɯáÈÙÈÙɯ

ÝÌÙÌÉÐÓÌÊÌÒɯÎÈáɯÚÈÓċÕċÔċɯàÈ×ÔÈÔÈÓċËċr. 

¶ #ĹÒĹÔɯÐıÓÌÔÐɯÌÚÕÈÚċÕËÈɯÔÌÛÈÓɯÝÌɯÔÜÔɯÔÖËÌÓÐÕɯÉĹáĹÓÔÌÚÐÕÐɯ

(shrinkage) ÛÖÓÌÙÌɯÌËÌÉÐÓÔÌÒɯÐñÐÕɯàÌÛÌÙÐɯÒÈËÈÙɯÎÌÕÓÌıÌÉÐÓÔÌÓÐËÐÙȭ 

¶ #ġÒĹÔɯÒÈÝÐÛÌÚÐɯÐñÌÙÐÚÐÕËÌÒÐɯÏÈÝÈɯÝÌàÈɯËÐĀÌÙɯÎÈáÓÈÙċÕɯÒÈñċıċÕÈɯ

ÐáÐÕɯÝÌÙÌÊÌÒɯÒÈËÈÙɯÎġáÌÕÌÒÓÐɯÉÐÙɯàÈ×ċàÈɯÚÈÏÐ×ɯÖÓÔÈÓċËċÙȭ 

¶ dÕÊÌɯËÌÛÈàÓÈÙċɯÝÌɯÔÈÙÑÐÕÓÌÙÐɯàÈÕÚċÛÈÉÐÓÔÌÓÐËÐÙȭ 

¶ #ġÒĹÔɯ ÐıÓÌÔÐɯ ÛÈÔÈÔÓÈÕËċÒÛÈÕɯ ÚÖÕÙÈɯ ÔÌÛÈÓɯ àÈ×ċɯ ĹáÌÙÐÕËÌÕɯ

ÒÖÓÈàÊÈɯÛÌÔÐáÓÌÕÌÉÐÓÔÌÓÐɯÝÌɯÔÌÛÈÓɯàÈ×ċɯÐÓÌɯÒÐÔàÈÚÈÓɯÙÌÈÒÚÐàÖÕÈɯ

girmemelidir.  
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¶ 4ÊÜáɯÖÓÔÈÓċËċÙȭ 

1ÌÝÌÛÔÈÕÓÈÙċÕɯ ÉÐÓÌıÐÔÐɯ ÐÕÊÌÓÌÕËÐĀÐÕËÌɯ Ɨɯ ÔÈÛÌÙàÈÓËÌÕɯ ÖÓÜıÛÜĀÜɯ

görülür. !ÜÕÓÈÙɯ ÙÌÍÙÈÒÛġÙɯ ÔÈÛÌÙàÈÓÐȮɯ ÉÈĀÓÈàċÊċɯ ÔÈÛÌÙàÈÓɯ ÝÌɯ ËÐĀÌÙɯ

ÒÐÔàÈÚÈÓÓÈÙËċÙȭɯ1ÌÍÙÈÒÛġÙɯÔÈÛÌÙàÈÓɯÎÌÕÌÓÓÐÒÓÌɯÚÐÓÐÒÖÕɯËÐÖÒÚÐÛÐÕɯÉÐÙɯÍÖÙÔÜËÜÙɯ

(kÜÈÙÛáȮɯÛÙÐËÐÔÐÛȮɯÒÙÐÚÛÖÉÈÓÐÛɯÝÌàÈɯÉÜÕÓÈÙċÕɯÒÈÙċıċÔċȺȭɯ1ÌÍÙÈÒÛġÙɯÔÈÛÌÙàÈÓÓÌÙɯ

ÛÌÒɯ ÉÈıÓÈÙċÕÈɯ ÛÜÛÈÙÓċɯ ÉÐÙɯ ÒÈÛċɯ ÒĹÛÓÌɯ ÖÓÜıÛÜÙÈÔÈËċÒÓÈÙċÕËÈÕɯ ÉÈĀÓÈàċÊċɯ

ÔÈËËÌÓÌÙÌɯÐÏÛÐàÈñɯËÜàÜÓÔÈÒÛÈËċÙȭɯ2ġáɯÒÖÕÜÚÜɯÉÈĀÓÈàċÊċÓÈÙɯϔ-kalsiyum sülfat 

hemihidrat, fosfat veya etil silikat  ÖÓÈÉÐÓÔÌÒÛÌËÐÙȭɯ 1ÌÝÌÛÔÈÕÓÈÙċÕɯ ÍÐáÐÒÚÌÓɯ

ġáÌÓÓÐÒÓÌÙÐɯÔÈÕÐ×ĹÓÌɯÌÛÔÌÒɯÈÔÈÊċàÓÈɯÌÚÌÙɯÔÐÒÛÈÙËÈɯÉÈáċɯÒÐÔàÈÚÈÓÓÈÙɯȹÚÖËàÜÔɯ

klorit, borik asit, potasyum sülfat, magnezyum oksi tȺɯÒÜÓÓÈÕċÓÈÉÐÓÔÌÒÛÌËÐÙ 

(Sakaguchi ve Powers, 2012, s. 310). 

#ġÒĹÔɯ ÐıÓÌÔÐÕËÌɯ ÒÜÓÓÈÕċÓÈÊÈÒɯÙÌÝÌÛÔÈÕċÕɯ ËÖĀÙÜɯ ÛÌÙÊÐÏÐɯ ÖÓËÜÒñÈɯ

önemlidir. DöÒĹÔɯ ÈıÈÔÈÚċÕËÈɯ ÌÙÐàÐÒɯ ÏÈÓËÌÒÐɯ ÔÌÛÈÓɯ ÈÓÈıċÔȮɯ ÐıÓÌÔɯ

ÛÈÔÈÔÓÈÕËċÒÛÈÕɯ ÝÌɯ ÚÖĀÜÔÈàÈɯ ÉċÙÈÒċÓËċÒÛÈÕɯ ÚÖÕÙÈɯ ÉĹáĹÓĹÙȭɯ !Üɯ ÉĹáĹÓÔÌɯ

miktÈÙċɯÚÖàɯÈÓÈıċÔÓÈÙËÈɯàÈÒÓÈıċÒɯǔƔȮƙȰɯÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙËÈɯÐÚÌɯǔƖȮ4 olarak 

ÉÐÓËÐÙÐÓÔÐıÛÐÙȭɯ!ÜɯÕÌËÌÕÓÌɯÙÌÝÌÛÔÈÕɯÐñÌÙÐÚÐÕËÌɯÖÓÜıÛÜÙÜÓÈÕɯÒÈÓċ×ȮɯÏÈáċÙÓÈÕÔċıɯ

ÖÓÈÕɯÔÜÔɯÔÖËÌÓËÌÕɯËÈÏÈɯÎÌÕÐıɯÖÓÔÈÓċËċÙȭɯ ÒÚÐɯÛÈÒÛÐÙËÌɯÔÌÛÈÓɯàÈ×ċɯÖÙÐÑÐÕÈÓɯ

ÔÜÔɯ ÔÖËÌÓËÌÕɯ ËÈÏÈɯ ÒĹñĹÒɯ ÖÓÈÊÈÒÛċÙȭ Bunu tolere edebilmek için 

ÒÜÓÓÈÕċÓÈÊÈÒɯÔÌÛÈÓɯÛĹÙĹÕÌɯÎġÙÌɯÙÌÝÌÛÔÈÕɯÚÌñÐÔÐɯàÈ×ċÓÔÈÓċËċr (Wataha ve 

Messer, 2004). Revetmanlar ÛÌÔÌÓɯÖÓÈÙÈÒɯĹñɯÉÈıÓċÒɯÈÓÛċÕËÈɯÛÖ×ÓÈÕÔÈÒÛÈËċÙȯɯ

 Ⱥ Óñċɯ ÉÈĀÓċɯ ÙÌÝÌÛÔÈÕÓÈÙȮɯ !Ⱥ%ÖÚÍÈÛɯ ÉÈĀÓċɯ ÙÌÝÌÛÔÈÕÓÈÙɯ ÝÌɯ "Ⱥ2ÐÓÐÒÈɯ ÉÈĀÓċɯ

revetmanlar.  

 ÓñċɯÉÈĀÓċɯÙÌÝÌÛÔÈÕÓÈÙɯǔƚƙ-ƛƙɯÖÙÈÕċÕËÈɯÒÜÈÙÛáɯÝÌàÈɯÒÙÐÚÛÖÉÈÓÐÛɯÝÌàÈɯ

ikisinin kombinasyonu , %25-ƗƙɯÖÙÈÕċÕËÈɯϔ-kalsiyum sülfat hemihidrat, %2 -3 

ÖÙÈÕċÕËÈɯÐÚÌɯÒÐÔàÈÚÈÓɯÔÈÛÌÙàÈÓÓÌÙɯÐñÌÙÔÌÒÛÌËÐÙ (Sakaguchi ve Powers, 2012, 

s. 311). Manipülasyonu koÓÈàËċÙȰɯÈÕÊÈÒɯÚÈËÌÊÌɯÈÓÛċÕɯÈÓÈıċÔÓÈÙċÕɯËġÒĹÔĹÕËÌɯ

ÒÜÓÓÈÕċÓÈÉÐÓÔÌÒÛÌËÐÙÓÌÙȭɯ IĹÕÒĹɯ ÉÜɯ ÙÌÝÌÛÔÈÕÓÈÙɯ ƛƔƔȘ"ɀÕÐÕ üzerinde 
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ċÚċÛċÓÈÔÈáÓÈÙȭɯ2ġáɯÒÖÕÜÚÜɯÉÐÙɯËÜÙÜÔɯÝÈÙÓċĀċÕËÈɯÙÌÝÌÛÔÈÕċÕɯÒÈÓÚÐàÜÔɯÚĹÓÍÈÛɯ

ÒċÚÔċɯ ÚĹÓÍĹÙɯ ËÐÖÒÚÐÛɯ ÝÌɯ ÚĹÓÍĹÙɯ ÛÙÐÖÒÚÐÛÌɯ ×ÈÙñÈÓÈÕċÙȭɯ !Üɯ ËÜÙÜÔɯ ÐÚÌɯ ÔÌtali 

àÈ×ċÚÈÓɯÖÓÈÙÈÒɯáÈàċÍÓÈÛċÙȭɯ!ÜɯÕÌËÌÕÓÌ ÈÓñċɯÉÈĀÓċɯÙÌÝÌÛÔÈÕÓÈÙɯàĹÒÚÌÒɯÌÙÐÔÌɯ

derecesine sahip metal (paladyumȺɯÝÌɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċÕɯȹÉÈáɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙȺɯ

ËġÒĹÔĹÕËÌɯÒÜÓÓÈÕċÓÔÈÔÈÓċËċÙȭ  ÓñċɯÉÈĀÓċɯÙÌÝÌÛÔÈÕÓÈÙċÕɯÐÒÐɯÛÐ×ÐɯÝÈÙËċÙȭɯ3Ð×ɯƕɯ

ÐÕÓÈàɯ ÝÌɯ ÒÙÖÕÓÈÙċÕɯ ËġÒĹÔĹÕËÌɯ ÒÜÓÓÈÕċÓċÙȭɯ 3Ð×ɯ Ɩɯ ÐÚÌɯ ÛÖÛÈÓɯ ×ÙÖÛÌáÓÌÙÐÕɯ ÝÌɯ

ÏÈÙÌÒÌÛÓÐɯÉġÓĹÔÓĹɯ×ÙÖÛÌáÓÌÙÐÕɯÒÈÐËÌÓÌÙÐÕÐÕɯËġÒĹÔĹÕËÌɯÒÜÓÓÈÕċÓċÙ (Rosentsiel 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƔƘ-607; Sakaguchi ve Powers, 2012, s. 311). 

%ÖÚÍÈÛɯ ÉÈĀÓċɯ ÙÌÝÌÛÔÈÕÓÈÙċÕɯ Ɨɯ ÉÐÓÌıÌÕÐɯ ÝÈÙËċÙȭɯ !ÐÙÐÕÊÐɯ ÉÐÓÌıÌÕɯ ÚÜËÈɯ

ñġáĹÕĹÙɯÍÖÚÍÈÛɯÐàÖÕÓÈÙċÕËÈÕɯÖÓÜıÜÙȭɯdÒÐÕÊÐɯÉÐÓÌıÌÕɯÐÚÌɯÖËÈɯÚċÊÈÒÓċĀċÕËÈɯÍÖÚÍÈÛɯ

ÐàÖÕÓÈÙċɯÐÓÌɯÙÌÈÒÚÐàÖÕÈɯÎÐÙÌÕɯÔÈÎÕÌáàÜÔɯÖÒÚÐÛÛÐÙɯ(magnesia)ȭɯ2ÖÕɯÉÐÓÌıÌÕɯÐÚÌɯ

ÙÌÍÙÈÒÛġÙɯÔÈÛÌÙàÈÓËÐÙɯȹġÙȯɯÚÐÓÐÒÈȺȭɯ2ÜɯÐÓÌɯÒÈÙċıÛċÙċÓËċÒÓÈÙċÕËÈɯÚÜËÈɯñġáĹÕĹÙɯ

ÍÖÚÍÈÛɯÐàÖÕÓÈÙċɯÈáɯñġáĹÕĹÙɯÔÈÎÕÌáàÜÔɯÖÒÚÐÛɯÐÓÌɯÙÌÈÒÚÐàÖÕÈɯÎÐÙÌÙɯÝÌɯàĹáÌàËÌɯ

ÔÈÛÙÐÒÚɯ ÐñÌÙÐÚÐÕËÌɯ ÉÜÓÜÕÈÕɯ ËÖÓËÜÙÜÊÜÓÈÙċÕɯ ÉÈĀÓÈÕÈÉÐÓÌÊÌĀÐɯ ÉÐÙɯ ÖÙÛÈÔɯ

ÖÓÜıÛÜÙÜÓÜÙȭɯ%ÖÚÍÈÛɯÉÈĀÓċɯÙÌÝÌÛÔÈÕÓÈÙɯÚÜɯÐÓÌɯÝÌàÈɯġáÌÓɯÉÐÙɯÚÖÓĹÚàÖÕɯȹÚÐÓÐÒÈÕċÕɯ

sudaki çözeltiÚÐȺɯÐÓÌɯÒÈÙċıÛċÙċÓÈÉÐÓÐÙȭ xáÌÓɯÚÖÓĹÚàÖÕɯÐÓÌɯÒÈÙċıÛċÙċÓËċÒÓÈÙċÕËÈɯÚÜàÓÈɯ

ÒÈÙċıÛċÙċÓËċÒÓÈÙċÕÈɯÖÙÈÕÓÈɯñÖÒɯËÈÏÈɯàĹÒÚÌÒɯÚÌÙÛÓÌıÔÌɯÎÌÕÓÌıÔÌÚÐɯÎġÚÛÌÙÐÙÓÌÙɯÝÌɯ

hiÎÙÖÚÒÖ×ÐÒɯ ÖÓÈÙÈÒɯ ËÈÏÈɯ ÍÈáÓÈɯ ÎÌÕÓÌıÐÙÓÌÙȭɯ !Üɯ ÙÌÝÌÛÔÈÕÓÈÙċÕɯ ËÈɯ ÐÒÐɯ ÛÐ×Ðɯ

mevcuttur. Tip 1 inlay, kron ve di ĀÌÙɯÚÈÉÐÛɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯËġÒĹÔĹÕËÌȰɯÛÐ×ɯ

ƖɯÐÚÌɯÏÈÙÌÒÌÛÓÐɯËÌÕÛÈÓɯ×ÙÖÛÌáɯÉÐÓÌıÌÕÓÌÙÐÕÐÕɯËġÒĹÔĹÕËÌɯÒÜÓÓÈÕċÓċÙȭ Yüksek 

ÌÙÐÔÌɯËÌÙÌÊÌÚÐÕÌɯÚÈÏÐ×ɯÈÓÈıċÔÓÈÙċÕɯËġÒĹÔĹÕËÌɯÌÕɯÚċÒɯÛÌÙÊÐÏɯÌËÐÓÌÕɯÙÌÝÌÛÔÈÕɯ

tipidir  (1ÖÚÌÕÛÚÐÌÓɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƔƛ-608; Sakaguchi ve Powers, 2012, s. 

314-315). 

2ÐÓÐÒÈɯÉÈĀÓċɯÙÌÝÌÛÔÈÕÓÈÙ ËÈɯàĹÒÚÌÒɯÌÙÐÔÌɯËÌÙÌÊÌÚÐÕÌɯÚÈÏÐ×ɯÈÓÈıċÔÓÈÙËÈɯ

ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ!ÜɯÙÌÝÌÛÔÈÕÓÈÙËÈɯÉÈĀÓÈàċÊċɯÖÓÈÙÈÒɯÒÜÓÓÈÕċÓÈÉÐÓÌÊÌÒɯñÌıÐÛÓÐɯ

ÚÐÓÐÒÈɯÍÖÙÔÓÈÙċɯȹÌÛÐÓɯÚÐÓÐÒÈÛȮɯÚÖËàÜÔɯÚÐÓÐÒÈÛɯÝÌɯÒÖÓÓÖÐËÈÓɯÚÐÓÐÒÈȺɯÔÌÝÊÜÛÛÜÙȭɯ

HidrÖÒÓÖÙÐÒɯ ÈÚÐÛɯ ÝÈÙÓċĀċÕËÈɯ ÌÛÐÓɯ ÚÐÓÐÒÈÛɯ ÏÐËÙÖÓÐáÌɯ ÌËÐÓÔÌÒÛÌɯ ÝÌɯ ÏÐËÙÖÓÐáÐÕɯ
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ĹÙĹÕĹɯÖÓÈÙÈÒɯÛÌÛÙÈÚÐÓÐÒɯÈÚÐÛɯÝÌɯÌÛÐÓɯÈÓÒÖÓɯÈñċĀÈɯñċÒÔÈÒÛÈËċÙȭɯ$ÛÐÓɯÚÐÓÐÒÈÛċÕɯÐıÓÌÔɯ

ÌÚÕÈÚċÕËÈɯËċıÈÙċàÈɯàÈÕċÊċɯàÈÕɯĹÙĹÕÓÌÙɯÝÌÙÌÉÐÓÔÌÚÐɯÝÌɯÐıÓÌÔÐÕɯ×ÈÏÈÓċɯÖÓÔÈÚċɯ

ÉÜɯÙÌÝÌÛÔÈÕÓÈÙċɯÒċÚċÛÓÈÔÈÒÛÈËċÙȭɯ ÕÊÈÒɯÌÛÐl  ÚÐÓÐÒÈÛɯàÌÙÐÕÌɯÒÜÓÓÈÕċÓÈÉÐÓÌÊÌÒɯ

ÎĹÝÌÕÓÐɯÚÐÓÐÒÈɯÍÖÙÔÓÈÙċɯËÈɯÔÌÝÊÜÛɯÖÓËÜĀÜɯÜÕÜÛÜÓÔÈÔÈÓċËċÙ (Sakaguchi ve 

Powers, 2012, s. 315-317). 

 

2.3.1.3 #ġÒĹÔɯ"ÐÏÈáÓÈÙċ 

 

#ġÒĹÔɯ ÊÐÏÈáÓÈÙċɯ Ɨɯ ÍÈÙÒÓċɯ ËÌĀÐıÒÌÕÌɯ ÉÈĀÓċɯ ÖÓÈÙÈÒɯ

ÚċÕċÍÓÈÕËċÙċÓÔÈÒÛÈËċÙÓÈÙȭɯBirinci komponentte  ÔÌÛÈÓɯ ÈÓÈıċÔɯ ÛÐÑÐÕɯ ËċıÈÙċàÈ 

ÈñċÓËċĀċɯÕÖÒÛÈËÈ ÝÌàÈɯËġÒĹÔɯÊÐÏÈáċɯÐñÌÙÐÚÐÕËÌɯÒÖÕÜÔÓÈÕËċÙċÓÔċıɯÈàÙċɯbir 

×ÖÛÈËÈɯ ÌÙÐÛÐÓÔÌÒÛÌËÐÙȭɯ dÒÐÕÊÐɯ ÒÖÔ×ÖÕÌÕÛÛÌɯ ÔÌÛÈÓɯ ÈÓÈıċÔɯgas-air torch, 

oxyacetylene torchȮɯ ÌÓÌÒÛÙÐÒÓÐɯ ÐÕËĹÒÚÐàÖÕɯ ċÚċÛÔÈÚċɯ ÝÌàÈɯ ÌÓÌÒÛÙÐÒÓÐɯ ÙÌáÐÚÛÈns 

ÌÙÐÛÔÌɯÔÌÛÖËÓÈÙċÕËÈÕɯÉÐÙÐɯÒÜÓÓÈÕċÓÈÙÈÒɯÌÙÐÛÐÓÔÌÒÛÌËÐÙȭɯ²ñĹÕÊĹɯÒÖÔ×ÖÕÌÕÛÛÌɯ

ÐÚÌɯÌÙÐàÐÒɯÏÈÓËÌÒÐɯÔÌÛÈÓɯÈÓÈıċÔɯËġÒĹÔɯÒÈÝÐÛÌÚÐɯÐñÌÙÐÚÐÕÌɯàÌÙɯñÌÒÐÔÐÕÐÕȮɯÏÈÝÈɯ

ÉÈÚċÕÊċÕċÕȮɯÉÜÏÈÙɯÉÈÚċÕÊċÕċÕɯàÈɯËÈɯÚÈÕÛÙÐÍĹÑɤÔÌÙÒÌáÒÈñɯÒÜÝÝÌÛÐÕÐÕɯàÈÙËċÔċɯ

ile gönderilmektedir. Günümü áËÌɯÌÕɯ×Ö×ĹÓÌÙɯÚÐÚÛÌÔËÌɯÔÌÛÈÓɯÈÓÈıċÔɯÈàÙċɯÉÐÙɯ

×ÖÛÈËÈɯ ÌÓÌÒÛÙÐÒÓÐɯ ÐÕËĹÒÚÐàÖÕɯ ċÚċÛÔÈÚċɯ ÐÓÌɯ ÌÙÐÛÐÓÔÌÒÛÌËÐÙɯ ÝÌɯ ÌÙÐàÐÒɯ ÔÌÛÈÓɯ

merkezkaç kuvveti ile döküm kavitesine gönderilmektedir  (Ulusoy ve 

 àËċÕȮɯƖƔƕƔ, s. 571-574). 

 

2.3.1.4 #ġÒĹÔɯdıÓÌÔÐÕËÌɯ2ċÒÓċÒÓÈɯ*ÈÙıċÓÈıċÓÈÕɯ'ÈÛÈÓÈÙ 

 

#ġÒĹÔɯÐıÓÌÔÐɯÎÌÙñÌÒÓÌıÛÐÙÐÓÐÙÒÌÕɯÏÌÙɯÈıÈÔÈËÈɯËÐÒÒÈÛÓÐɯÖÓÜÕÔÈÓċËċÙȭɯ

'ÈÚÚÈÚɯÉÐÙɯÛÌÒÕÐÒɯÖÓËÜĀÜÕËÈÕɯÉÜɯÐıÓÌÔɯÌÚÕÈÚċÕËÈɯàÈ×ċÓÈÊÈÒɯÏÌÙɯÏÈÛÈÕċÕɯ

ËġÒĹÔĹÕɯ ÝÌɯ ËÖÓÈàċÚċàÓÈɯ ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ÉÈıÈÙċÚċÕċɯ ÖÓÜÔÚÜáɯ ÌÛÒÐÓÌàÌÊÌĀÐɯ

unÜÛÜÓÔÈÔÈÓċËċÙȭɯ #ġÒĹÔɯ ÌÚÕÈÚċÕËÈɯ ñÌıitli komplikasyonlarla 

ÒÈÙıċÓÈıċÓÈÉÐÓÔÌÒÛÌËÐÙȯ (i) Dallanma (finning) ÝÌɯÒÈÉÈÙÊċÒÓÈÕÔÈɯ(bubbling), (ii) 
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Eksik döküm , (iii) #ġÒĹÔËÌɯ×ġÙġáÐÛÌɯÝÈÙÓċĀċ, (iv) Normalden büyük veya 

normalden küçük döküm  (McCabe ve Walls, 2008, s. 81). 

1ÌÝÌÛÔÈÕɯÍċÙċÕɯÐñÌÙÐÚÐÕËÌɯÖÓËÜÒñÈɯÏċáÓċɯÉÐÙɯıÌÒÐÓËÌɯċÚċÛċÓËċĀċÕËÈɯàÈ×ċÚċɯ

ÐñÌÙÐÚÐÕËÌɯñÈÛÓÈÒÓÈÙɯÔÌàËÈÕÈɯÎÌÓÌÉÐÓÐÙȭɯ$ÙÐàÐÒɯÏÈÓËÌÒÐɯÈÓÈıċÔɯÐÚÌɯÉÜɯñÈÛÓÈÒÓÈÙċɯ

ËÖÓËÜÙÈÊÈĀċÕËÈÕȰɯËġÒĹÔɯàĹáÌàÐÕËÌÕɯÒġÒÌÕɯÈÓÈÕɯÐÕÊÌɯÜáÈÕÛċÓÈÙɯ(thin fins) 

meydana gelir. Söz konusu uzantċÓÈÙɯÙÌÚÛÖÙÈÚàÖÕÜÕɯÉÈıÈÙċÚċÕċɯÌÛÒÐÓÌàÌÊÌÒɯ

ÕÖÒÛÈËÈɯ ÐÚÌɯ ËġÒĹÔɯ ÛÌÒÙÈÙÓÈÕÔÈÓċËċÙȭ 1ÌÝÌÛÔÈÕċÕɯ àĹáÌàÐÕËÌɯ ×ġÙġáÐÛÌɯ

ÔÌÝÊÜËÐàÌÛÐɯ ËġÒĹÔɯ àĹáÌàÐÕËÌɯ ÒĹÙÌɯ ıÌÒÓÐÕËÌɯ ÒÈÉÈÙÊċÒÓÈÙɯ ÔÌàËÈÕÈɯ

gelmesiyle sonuçlanabilirȭɯ!ÜɯËÜÙÜÔËÈɯÐÚÌɯÙÌÝÌÛÔÈÕÈɯÈÓÔÈɯÐıÓÌÔÐÕÐÕɯÝÈÒÜÔɯ

ÌıÓÐĀÐÕËÌɯ àÈ×ċÓÔÈÚċɯ Úġáɯ ÒÖÕÜÚÜɯ ÚÖÙÜÕÜɯ ñġáÌÊÌÒÛÐÙȭ Dallanma ve 

ÒÈÉÈÙÊċÒÓÈÕÔÈȮɯÉÐÙɯËġÒĹÔĹÕɯÉÐÛÐÙÐÓÔÌÚÐɯÐñÐÕɯÎÌÙÌÒÌÕɯáÈÔÈÕċɯÈÙÛÛċÙċÙɯÝÌɯÉÜɯ

ÒÖÔ×ÓÐÒÈÚàÖÕÓÈÙɯÒÙÐÛÐÒɯÈÓÈÕÓÈÙËÈɯÔÌàËÈÕÈɯÎÌÓÐÙÚÌɯËġÒĹÔĹÕɯÛÌÒÙÈÙÓÈÕÔÈÚċÕÈɯ

neden olabilirler  (McCabe ve Walls, 2008, s. 81; Rosentsiel ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯ

s. 618-621). 

$ÒÚÐÒɯËġÒĹÔÓÌÙÐÕɯÖÓÈÚċɯÉÐÙñÖÒɯÕÌËÌÕÐɯÝÈÙËċÙ. Herhangi bir dökümde, 

ÛÐÑɯÚÈàċÚċɯÝÌàÈɯÛÐÑɯÒÈÓċÕÓċĀċɯÈÙÛÛċÒñÈȮɯÌÙÐàÐÒɯÔÌÛÈÓɯÒÈÓċÉÈɯËÈÏÈɯÒÖÓÈàɯËÖÓÈÊÈÒÛċÙȭɯ

Ancak, tÐÑÓÌÙÐÕɯ ÉÈĀÓÈÕÛċɯ ÕÖÒÛÈÓÈÙċ ÈàÕċɯ áÈÔÈÕËÈɯËÌÍÌÒÛɯ ÖÓÜıÜÔÜ için 

×ÖÛÈÕÚÐàÌÓɯ ÈÓÈÕÓÈÙɯ ÖÓÜıÛÜÙÔÈÒÛÈËċÙɯ ÝÌɯ ÉÜɯ ÕÌËÌÕÓÌɯ ÈıċÙċɯ ÚÈàċËÈɯ ÛÐÑɯ

ÒÜÓÓÈÕċÔċÕËÈÕɯ ÒÈñċÕċÓÔÈÚċɯ ÎÌÙÌÒÔÌÒÛÌËÐÙȭ Çünkü yÈÕÓċıɯ ÔÐÒÛÈÙËÈɯ ÛÐÑɯ

ÒÜÓÓÈÕċÔċɯÌÒÚÐÒɯËġÒĹÔÓÌɯÚÖÕÜñÓÈÕÔÈÒÛÈËċÙȭ  àÙċÊÈɯÛÐÑÓÌÙÐÕɯËġÒĹÔɯÐıÓÌÔÐÕÐÕɯ

ÛÈÔÈÔÓÈÕÔÈÚċÕċɯÛÈÒÐÉÌÕɯËġÒĹÔɯàĹáÌàÐÕËÌÕɯÒÖ×ÈÙċÓÔÈÚċɯÎÌÙÌÒÔÌÒÛÌËÐÙȭɯ!Üɯ

ËÜÙÜÔɯ ÐÚÌɯ ÉÐÛÐÙÔÌɯ ÐıÓÌÔÓÌÙÐÕÐÕɯ ÜáÈÔÈÚċÕÈɯ àÖÓɯ ÈñÔÈÒÛÈËċÙȭ 3ÐÑɯ ÉÈĀÓÈÕÛċɯ

ÕÖÒÛÈÓÈÙċ döküm içerisinde en hacimli  ÕÖÒÛÈÓÈÙÈɯàÌÙÓÌıÛÐÙÐÓÔÌÓÐËÐÙȭɯ!ÜɯËÜÙÜÔɯ

söz konusu alÈÕÓÈÙËÈɯËÈÏÈɯÉĹàĹÒɯÉÐÙɯċÚċɯÏÈÝÜáÜ yaraÛċÓÔÈÚċÕÈɯàÈÙËċÔÊċɯÖÓÜÙɯ

ÝÌɯÒÈÓċbċÕɯÌÒÚÐÒɯËÖÓËÜÙÜÓÔÈÚċÕÈɯÕÌËÌÕɯÖÓÈÕɯÌÙÒÌÕɯÒÈÛċÓÈıÔÈàċɯġÕÓÌÙȭɯ ÓÈıċÔ 

ÜàÎÜÕɯıÌÒÐÓËÌɯÌÙÐÛÐÓÔÌÔÐıÚÌɯÝÌàÈɯÒÈÓċ×ɯÚċÊÈÒÓċĀċɯñÖÒɯËĹıĹÒÚÌȮɯÒÈÓċ×ɯËÖĀÙÜɯ

ıÌÒÐÓËÌɯ ËÖÓËÜÙÜÓÔÈËÈÕɯ ġÕÊÌɯ ÒÈÛċÓÈıÔÈɯ ÔÌàËÈÕÈɯ ÎÌÓÐÙȭɯ $ÙÐÔÐıɯ ÈÓÈıċÔɯ
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ÚċÊÈÒÓċĀċɯ ÐÓÌɯ ÒÈÓċ×ɯ ÚċÊÈÒÓċĀċɯ ÈÙÈÚċÕËÈÒÐɯ ËÌÕÎÌ, ÒÈÓċÉċÕɯ ËÖÓÜÔÜÕÜÕɯ

ÚÈĀÓÈÕÔÈÚċÕËÈɯ ġÕÌÔÓÐɯ ÉÐÙɯ ÙÖÓɯ ÖàÕÈÔÈÒÛÈËċÙȭɯ #ġÒĹÔɯ ÚċÙÈÚċÕËÈɯ ÐÛÔÌɯ

ÒÜÝÝÌÛÐÕÐÕɯ àÌÛÌÙÚÐáɯ ÖÓÔÈÚċ, eriyik ÈÓÈıċÔċÕ ÒÈÓċ×ɯ ÉÖıÓÜĀunun tüm 

ÉġÓĹÔÓÌÙÐÕÌɯÈÒÔÈÔÈÚċɯÐÓÌɯÚÖÕÜñÓÈÕÈÉÐÓÔÌÒÛÌËÐÙ. Santrifüj döküm makineleri 

ÐñÐÕɯÐÛÔÌȮɯËġÒĹÔɯÒÖÓÜÕÜÕɯËġÕÔÌɯÏċáċÕÈȮɯÒÖÓÜÕɯÜáÜÕÓÜĀÜÕÈɯÝÌɯÈÓÈıċÔċÕɯ

àÖĀÜÕÓÜĀÜÕÈɯÉÈĀÓċËċÙȭɯ!ÜɯÕÌËÌÕÓÌȮɯsöz konusu problem baz ÔÌÛÈÓɯÈÓÈıċÔÓÈÙċɯ

için çok ËÈÏÈɯġÕÌÔÓÐËÐÙȭɯ ÙÒÈɯÉÈÚċÕñɯÌÛÒÐÓÌÙÐ (back pressure effects)ȮɯÒÈÓċ×ɯ

ÐñÐÕËÌÒÐɯÏÈÝÈɯÝÌàÈɯËÐĀÌÙɯÎÈáÓÈÙċÕɯÒÜÙÛÜÓÈÔÈÔÈÚċ ÕÌËÌÕÐàÓÌɯÖÓÜıÜÙȭɯ&ÈáÓÈÙċÕɯ

ÒÈñÔÈÚċÕÈɯàÈÙËċÔÊċɯÖÓÔÈÒɯÐñÐÕȮɯËġÒĹÔɯÐÓÌɯÏÈÓÒÈɯÜÊÜɯÈÙÈÚċÕËÈÒÐɯÙÌÝÌÛÔÈÕċÕ, 

mukavemete ÜàÈÊÈÒɯÒÈËÈÙɯÐÕÊÌɯÖÓÔÈÚċɯÎÌÙÌÒÔÌÒÛÌËÐÙȭɯ àÙċÊÈȮɯÏÈÓÒÈÕċÕɯÜÊÜɯ

ËġÒĹÔɯÈ×ÈÙÈÛċÕċÕɯÏÌÙÏÈÕÎÐɯÉÐÙɯÒċÚÔċɯÛÈÙÈÍċÕËÈÕɯÛÈÔÈÔÌÕɯÒÈ×ÓÈÕÔÈÔÈÓċËċÙȭɯ

'ÌÙɯ ËÜÙÜÔËÈȮɯ ÏÈÓÒÈÕċÕɯ ÜÊÜÕÜɯ ËÌÚÛÌÒÓeyen metal tabaka delinmelidir. 

1ÌÝÌÛÔÈÕÓÈÙċÕ ÎÌñÐÙÎÌÕÓÐĀÐ, ×ÈÙñÈÊċÒɯÉĹàĹÒÓĹĀĹɯËÈĀċÓċÔċɯÐÓÌɯËÌĀÐıÔÌÒÛÌËÐÙȰ 

ancak genel olarak ÈÓñċ, fosfat vÌɯÚÐÓÐÒÈɯÐÓÌɯÉÈĀÓċɯÙÌÝÌÛÔÈÕÓÈÙɯÚċÙÈÓÈÔÈÚċnda 

ÈáÈÓċÙȭɯxáÌÓÓÐÒÓÌɯÏÈÓÒÈÕċÕɯÛÈÉÈÕċɯÎÌñÐÊÐɯÖÓÈÙÈÒɯÉÐÙɯÔÌÛÈÓɯÓÌÝÏÈɯÝÌàÈɯÊÈÔÓÈɯ

ÒÈ×ÈÛċÓËċĀċÕËÈȮɯÏÈÓÒÈÕċÕɯÛÈÉÈÕċÕËÈɯÖÓËÜÒñÈɯàÖĀÜÕɯÉÐÙɯÙÌÝÌÛÔÈÕ ÛÈÉÈÒÈÚċɯ

ÖÓÜıÛÜÙÜÓÜÙȭɯ !Üɯ àÖĀÜÕɯ ÒÈÛÔÈÕȮɯ ÎÈáÓÈÙċÕɯ ÒÈñÔÈÚċÕċɯ ÒÖÓÈàÓÈıÛċÙÔÈÒɯ ÐñÐÕɯ

ÒÈáċÕÔÈÓċËċÙȭɯ 2ÐÓÐÚÓÌɯ ÉÈĀÓċɯ ÝÌàÈɯ ÐÕÊÌ taÕÌÓÐȮɯ ÍÖÚÍÈÛɯ ÉÈĀÓċɯ ÙÌÝÌÛÔÈÕÓÈÙ 

ÒÜÓÓÈÕċÓËċĀċÕËÈȮɯÎÈáÓÈÙċÕɯÒÈñċıċÕÈ izin vermek için  ËġÒĹÔɯ×ÖÛÈÚċÕÈ 0,5 mm 

ñÈ×ċÕËÈɯÉÐÙɯËÌÓÐÒ (vent) ÈñċÓÔÈÓċËċÙȭɯ ÙÒÈɯÉÈÚċÕñɯÌÛÒÐÚÐÕÌ ÔÈÙÜáɯÒÈÓÔċıɯÉÐÙɯ

dökümĹÕɯ ÒÌÕÈÙÓÈÙċÕċÕ yuvarlak  ÖÓÈÊÈĀċɯ ÝÌɯ ÈàÙċÕÛċËÈÕɯ àÖÒÚÜÕɯ ÖÓÈÊÈĀċɯ

unutulmaÔÈÓċËċÙ. Defektler  ÚÖĀÜÔÈɯ ÉĹáĹÓÔÌÚÐÕËÌÕ de 

kaynaklanabilmektedir  (McCabe ve Walls, 2008, s. 81-82; Rosentsiel ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƕƜ-621).  

Pörözite, döküm üzerinde yüzey çukuru olarak veya döküm metal 

ÐñÌÙÐÚÐÕËÌɯ ÎġáÌÕÌÒɯ ÖÓÈÙÈÒɯ ÎġÙĹÓÌÉÐÓÐÙȭɯ *ċÙċÒɯ ÙÌÝÌÛÔÈÕɯ ×ÈÙñÈÓÈÙċɯ ÝÌàÈɯ ÛÐÑɯ

àÖÓÜÕÈɯËĹıÌÕɯÒÐÙɯ×ÈÙñÈÊċÒÓÈÙċɯËġÒĹÔɯÒÈÓċÉċɯÐñÐÕÌɯÎġÔĹÓÌÉÐÓÐÙɯÝÌɯàĹáÌàÐÕɯ
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delinmesine neden olabilir. Bu nedenle, tüm döküm  ÒÈÓċ×ÓÈÙċɯ ÛÐÑɯ ÈıÈĀċɯ

ÉÈÒÈÊÈÒɯıÌÒÐÓËÌɯÐıÓÌÕÔÌÓÐËÐÙȭɯ#ġÒĹÔÓÌÙËÌɯÎÈáɯ×ġÙġáÐÛÌÚÐȮɯÌÙÐÔÐıɯÈÓÈıċÔËÈɯ

ñġáĹÕÌÕɯÎÈáÓÈÙɯÛÈÙÈÍċÕËÈÕɯÖÓÜıÜÙȭɯEriyik haldeki b ÈÒċÙȮɯÈÓÛċÕȮɯÎĹÔĹıȮɯ×ÓÈÛÐÕɯ

ve özellikle paladyum, içerisinde oksijen çözünürȭɯ 2ÖĀÜÔÈàċɯ ÛÈÒÐÉÌÕȮɯ

ÈÓÈıċÔÓÈÙɯÌÔÐÓÌÕ ÎÈáÓÈÙċ ÚÌÙÉÌÚÛɯÉċÙÈÒċÙȮɯÈÕÊÈÒɯÉÈáċɯÎÈáÓÈÙɯÈÓÈıċÔɯÚÌÙÛÓÌıÔÌÚÐɯ

tamamlanËċĀċÕËÈɯÈÓÈıċÔɯÐñÌÙÐÚÐÕËÌ ÚċÒċıċÙÓÈÙ ve gaz pörözitesine yol açarlar. 

Bu pörözite, dökümün tüm bölümle rini etkileyebilir. Etkisi, dökümün inert  

gaz veya vakum atmosferinde ÎÌÙñÌÒÓÌıÛÐÙÐlmesiyle veya ÈÓÈıċÔċÕɯ ÈıċÙċɯ

derecÌËÌɯċÚċÕÔÈÚċÕċÕɯġÕÓÌÕÔÌÚÐàÓÌ ÈáÈÓÛċÓÈÉÐÓÐÙ (McCabe ve Walls, 2008, s. 82; 

1ÖÚÌÕÛÚÐÌÓɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƕƜ-621).  

#ġÒĹÔĹÕɯ ÚÖÕɯ ıÌÒÓÐȮɯ àÈ×ċÔċɯ ÚċÙÈÚċÕËÈɯ ÖÓÜıÈÕɯ ÎÌÕÐıÓÌÔÌɯ ÝÌɯ

ÉĹáĹÓÔÌÓÌÙÐÕɯËÌÕÎÌÓÌÕÔÌÚÐÕÌɯÉÈĀÓċËċÙȭɯ!ĹàĹÒɯÉÖàÜÛɯËÌĀÐıÐÒÓÐÒÓÌÙÐȮɯÈÓÈıċÔċÕɯ

ËġÒĹÔɯÉĹáĹÓÔÌÚÐɯÐÓÌɯÐÓÎÐÓÐËÐÙɯÝÌɯÙÌÝÌÛÔÈÕċÕɯÚÌÙÛÓÌıÔÌɯÎÌÕÓÌıÔÌÚÐȮɯÛÌÙÔÈÓɯ

ÎÌÕÓÌıÔÌÚÐɯ ÝÌàÈɯ ÙÌÝÌÛÔÈÕċÕɯ ÛÌÙÚɯ ñÌÝÙÐÓÔÌÚÐɯ ÎÐÉÐɯ ÍÈÒÛġÙÓÌÙËÌɯ ÈàÈÙÓÈÔÈÓÈÙɯ

àÈ×ċÓÈÙÈÒɯÛÌÓÈÍÐɯÌËÐÓÔÌÓÐËÐÙȭɯ3ÌÒÕÐÒÛÌÒÐɯÏÈÛÈÓÈÙȮɯġÙÕÌĀÐÕɯÙÌÝÌÛÔÈÕɯÒÈÓċÉċÕċɯ

yeterinÊÌɯ àĹÒÚÌÒɯ ÉÐÙɯ ÚċÊÈÒÓċĀÈɯ ÒÈËÈÙ ċÚċÛÔÈÔÈÒȮɯ ËġÒĹÔɯ ÉĹáĹÓÔÌÚÐÕÐÕɯ

kompanse edilmesini engelleyebilir . Bununla birlikte, revetman seçimi ve  

revetman uygulama ÛÌÒÕÐĀÐɯ ÎÐÉÐɯ ËÐĀÌÙɯ ÍÈÒÛġÙÓÌÙÐÕɯ ËÌɯ ÕÐÏÈÐɯ ÚÖÕÜÊÜɯ

ÌÛÒÐÓÌàÌÉÐÓÌÊÌĀÐɯ ÜÕÜÛÜÓÔÈÔÈÓċËċÙ (McCabe ve Walls, 2008, s. 82-83; 

1ÖÚÌÕÛÚÐÌÓɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȮɯÚȭɯƚƕƜ-621).   

 

 Dijital Üretim  

2.3.2.1 " #ɤ" ,ɯ2ÐÚÛÌÔÓÌÙÐÕÌɯ&ÐÙÐıɯÝÌɯ1ÌÛÙÖÚ×ÌÒÛÐÍɯ!ÈÒċı 

 

" #ɤ" ,ɯÛÌÒÕÖÓÖÑÐÚÐÕÐÕɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÜàÎÜÓÈÕÔÈÚċÕÈɯàġÕÌÓÐÒɯÐÓÒɯ

ÎÐÙÐıÐÔÐȮɯƕƝƛƔɀÓÐɯàċÓÓÈÙËÈɯ ÔÌÙÐÒÈɀËÈɯBruce AltschulerȮɯ%ÙÈÕÚÈɀËÈɯFrancois 

DuretȮɯdÚÝÐñÙÌɀËÌɯÐÚÌɯWerner Mormann  ve Marco Brandestini  ÉÈıÓÈÛÔċıÛċÙȭɯ

Young ve Altschuler , ƕƝƛƛɯàċÓċÕËÈɯÐÓÒɯÒÌáɯÐÕÛÙÈÖÙÈÓɯËÖÒÜÓÈÙċÕɯÏÈÙÐÛÈÓÈÕÔÈÚċɯ
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ÚÐÚÛÌÔÐÕÐÕɯ ÎÌÓÐıÛÐÙÐÓÔÌÚÐɯ ÐñÐÕɯ Ö×ÛÐÒɯ ÈÙÈñÓÈÙċÕɯ ȹcharged-coupled device sensor, 

CCD) ÒÜÓÓÈÕċÓÔÈÚċɯ ÍÐÒÙÐÕÐɯ ÖÙÛÈàÈɯ ÈÛÔċıÓÈÙËċÙȭɯ ƕƝƜƘɯ àċÓċÕËÈɯDuret, 

" #ɤ" ,ɀÐÕɯ ÛÌÒɯ ĹàÌÓÐɯ ÛÈÔɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ĹÙÌÛÐÔÐÕËÌÒÐɯ àÌÛÌÕÌĀÐÕÐɯ

ËÌÔÖÕÚÛÙÌɯÌËÌÕɯÝÌɯɁSopha Bioconcept SystemaɂɯÈËċɯÈÓÛċÕËÈɯ×ÈáÈÙÓÈÕÈÕɯDuret 

2ÐÚÛÌÔÐÕÐɯÎÌÓÐıÛÐÙÔÐıÛÐÙȭɯ ÕÊÈÒɯÉÜɯÚÐÚÛÌÔȮɯÒÖÔ×ÓÌÒÚɯàÈ×ċɯÝÌɯàĹÒÚÌÒɯÔÈÓiyet 

ÎÐÉÐɯÍÈÒÛġÙÓÌÙÌɯÉÈĀÓċɯÖÓÈÙÈÒɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÙÜÛÐÕɯÒÜÓÓÈÕċÔÈɯÎÐÙÌÔÌÔÐıÛÐÙȭɯ

!ÜɯÕÌËÌÕÓÌɯÛÐÊÈÙÐɯÖÓÈÙÈÒɯÔÌÝÊÜÛɯÐÓÒɯËÌÕÛÈÓɯ" #ɤ" ,ɯÚÐÚÛÌÔÐɯÖÓÔÈɯĹÕÝÈÕċɯ

Mormann ve Brandestini  ÛÈÙÈÍċÕËÈÕɯÎÌÓÐıÛÐÙÐÓÔÐıɯCEREC sistemine aittir  (Liu 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ,ÈÙÐÕÌÚÊÜȮɯƖƔƕƖȰɯ3ÈÔÙÈÒÈÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. 

&ÌñÔÐıÛÌÕɯ ÎĹÕĹÔĹáÌɯ ÏÈÚÛÈÓÈÙċÕȮɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ġÔÙĹȮɯ ÉÐàÖÓÖÑÐÒɯ

ÜàÜÔÜɯÝÌɯÌÚÛÌÛÐÒɯġáÌÓÓÐÒÓÌÙÐɯÐÓÌɯÐÓÎÐÓÐɯÉÌÒÓÌÕÛÐÓÌÙÐÕËÌÒÐɯÈÙÛċıȮɯËÐıɯÏÌÒÐÔÓÐĀÐÕÌɯ

ƕƝƛƔɀÓÐɯ àċÓÓÈÙËÈɯ ÎÐÙÐıɯ àÈ×Ôċıɯ " #ɤ" ,ɯ ÚÐÚÛÌÔÓÌÙÐÕÐÕɯ ÏċáÓÈɯ ÎÌÓÐıÔÌÓÌÙÐÕÐɯ

ÚÈĀÓÈÔċıÛċÙȭɯ!ÜɯËÖĀÙÜÓÛÜËÈɯÏÌÙɯÎÌñÌÕɯÎĹn yeni sistemlerin üretilmesi ve 

ÔÌÝÊÜÛɯÚÐÚÛÌÔÓÌÙÐÕɯÎĹÕÊÌÓÓÌÕÔÌÚÐɯÐÓÌɯÈÙÈÓÈÙċÕËÈɯDuret, Cerec, Celay, Procera, 

Cercon, Cicero, Lava, DCS President, Everest, Cerec in Lab gibi sistemlerin 

ÉÜÓÜÕËÜĀÜɯ ÉÐÙñÖÒɯ" #ɤ" ,ɯ ÚÐÚÛÌÔÐɯ ÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙɯȹ*ÈÙÈÈÓÐÖĀÓÜɯ ÝÌɯ

#ÜàÔÜıȮɯƖƔƔƜȺ. 

 

2.3.2.2 CAD/CAM Sistemlerinin Üretim Konseptine Göre 

2ċÕċÍÓÈÕËċÙċÓÔÈÚċ 

" #ɤ" ,ɯ ÚÐÚÛÌÔÓÌÙÐȮɯ ĹÙÌÛÐÔɯ ÒÖÕÚÌ×ÛÐÕÌɯ ÎġÙÌɯ ƗɀÌɯ ÈàÙċÓÔÈÒÛÈËċÙ 

ȹ!ÌÜÌÙɯÝÌɯËÐĀÌÙÓÌÙÐ, 2008): 

¶ Chairside / All in Office ɤɯ'ÈÚÛÈɯÉÈıċÕËÈɯĹÙÌÛÐÔ 

¶ In-Lab / Laboratuvarda üretim  

¶ 5ÌÙÐÓÌÙÐÕɯÉÌÓÐÙÓÐɯÉÐÙɯÔÌÙÒÌáÌɯÎġÕËÌÙÐÓÔÌÚÐɯÐÓÌɯàÈ×ċÓÈÕɯĹÙÌÛÐÔ 
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Chairside ĹÙÌÛÐÔȮɯ ×ÙÌ×ÈÙÈÚàÖÕÜÕɯ ÐÕÛÙÈÖÙÈÓɯ ÖÓÈÙÈÒɯ ÛÈÙÈÕÔÈÚċÕċɯ ÝÌɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ËÐÙÌÒÛɯ ÖÓÈÙÈÒɯ ÒÓÐÕÐÒÛÌɯ ÏÈÚÛÈɯ ÉÈıċÕËÈɯ ÏÈáċÙÓÈÕÔÈÚċÕċɯ

ÚÈĀÓÈÔÈÒÛÈËċÙȭ Bu konsept, ilgili restorasyonun tek seansta üretimine imkan 

ÝÌÙÌÙÌÒȮɯÏÌÔɯÏÈÚÛÈɯÏÌÔɯËÌɯÏÌÒÐÔɯÐñÐÕɯáÈÔÈÕËÈÕɯÛÈÚÈÙÙÜÍɯÚÈĀÓamakÛÈËċÙ 

ȹ!ÌÜÌÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰɯIÌÓÐÒɯÝÌɯËÐĀÌÙÓÌÙÐ, 2013). 

Laboratuvarda üretim ise konvansiyonel yöntemle ölçü elde edilip 

laboratuvara gönderilmesini taki ÉÌÕȮɯÉÜÙÈËÈɯġÓñĹËÌÕɯÝÌàÈɯÈÓñċɯÔÖËÌÓËÌÕɯ

ÛÈÙÈÔÈɯ àÈ×ċÓÔÈÚċɯ ÌÚÈÚċÕÈɯ ËÈàÈÕÔÈÒÛÈËċÙȭɯ " #ɯ ÈıÈÔÈÚċÕċÕɯ ÈÙËċÕËÈÕɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ÛÈÚÈÙċÔɯ ÉÐÓÎÐÓÌÙÐɯ ĹÙÌÛÐÔɯ àÈ×ċÓÔÈÒɯ ĹáÌÙÌɯ " ,ɯ ĹÕÐÛÌÚÐÕÌɯ

ÈÒÛÈÙċÓÔÈÒÛÈËċÙȭɯ%ÙÌáÌɯÐıÓÌÔÐɯÚÖÕÜÕËÈɯÌÓËÌɯÌËÐÓÌÕɯÙÌÚÛÖÙÈÚàÖÕɯÈÓÛ àÈ×ċÚċÕċÕɯ

ana ÔÖËÌÓÌɯÜàÜÔÜɯËÌĀÌÙÓÌÕËÐÙÐÓÔÌÒÛÌɯÝÌɯÎÌÙÌÒɯËÜàÜÓËÜĀÜÕËÈɯÓÈÉÖÙÈÛÜÝÈÙɯ

ÖÙÛÈÔċÕËÈɯ ËĹáÌÓÛÔÌÓÌÙɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓÐÙÔÌÒÛÌËÐÙȭɯ #ÈÏÈɯ ÚÖÕÙÈɯ ÉÐÓÐÕÌÕɯ

ÛÌÒÕÐÒÓÌÙÓÌɯ×ÖÙÚÌÓÌÕɯÝÌÕÌÌÙÓÌÔÌɯàÈ×ċÓÈÙÈÒɯÙÌÚÛÖÙÈÚàÖÕɯÉÐÛÐÙÐÓÔÌÒÛÌËÐr (Beuer 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰɯIÌÓÐÒɯÝÌɯËÐĀÌÙÓÌÙÐ, 2013). 

!ÌÓÐÙÓÐɯÉÐÙɯÔÌÙÒÌáÌɯÉÈĀÓċɯĹÙÌÛÐÔËÌɯÐÚÌȮɯġÓñĹɯàÈɯËÈɯÔÖËÌÓɯÓÈÉÖÙÈÛÜÝÈÙËÈɯ

ÛÈÙÈÕËċÒÛÈÕɯ ÚÖÕÙÈȮɯ àÐÕÌɯ ÓÈÉÖÙÈÛÜÝÈÙËÈɯ ÉÐÓÎÐÚÈàÈÙɯ ËÌÚÛÌÒÓÐɯÛÈÚÈÙċÔċ 

àÈ×ċÓÔÈÒÛÈËċÙȭɯ%ÈÒÈÛɯÚÖÕɯÈıÈÔÈɯÖÓÈÕɯÉÐÓÎÐÚÈàÈÙ destekli üretim için, sanal 

ÛÈÚÈÙċÔ ÉÌÓÐÙÓÐɯ ÉÐÙɯ ĹÙÌÛÐÔɯ ÔÌÙÒÌáÐÕÌɯ ÎġÕËÌÙÐÓÔÌÒÛÌɯ ÝÌɯ ÍÙÌáÌÓÌÔÌɯ ÐıÓÌÔÐɯ

ÔÌÙÒÌáËÌɯÛÈÔÈÔÓÈÕÔċıɯÖÓÈÕɯÈÓÛɯàÈ×ċÕċÕɯĹáÌÙÐÕÌɯ×ÖÙÚÌÓÌÕɯÌÒÓÌÕÔÌÚÐɯÐÓÌɯÐıÓÌÔɯ

laboratuvarda bitirilmek tedir  ȹ!ÌÜÌÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰɯIÌÓÐÒɯÝÌɯËÐĀÌÙÓÌÙÐ, 

2013).  

" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐȮɯËÐÑÐÛÈÓɯÝÌÙÐɯ×ÈàÓÈıċÔɯÒÈ×ÈÚÐÛÌÚÐɯÛÈÉÈÕċÕËÈɯɁÈñċÒɂɯ

ÝÌɯɁÒÈ×ÈÓċɂɯÖÓÔÈÒɯĹáÌÙÌɯÐÒÐàÌɯÈàÙċÓÔÈÒÛÈËċÙɯ(CorrÌÐÈɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006). 

*È×ÈÓċɯÚÐÚÛÌÔÓÌÙȮɯÝÌÙÐɯÌËÐÕÔÌȮɯÚÈÕÈÓɯÛÈÚÈÙċÔ ve restorasyon üretimini içine 

ÈÓÈÕɯÛĹÔɯ" #ɤ" ,ɯ×ÙÖÚÌËĹÙÓÌÙÐÕÐɯÚÜÕÔÈÒÛÈËċÙȭɯ ÕÊÈÒɯÛĹÔɯÉÜɯÉÈÚÈÔÈÒÓÈÙȮɯ

ÉÌÕáÌÙÚÐáɯ ÛÌÒɯ ÉÐÙɯ ÚÐÚÛÌÔÌɯ ÌÕÛÌÎÙÌɯ ÌËÐÓÔÐıÛÐÙȭɯ %ÈÙÒÓċɯ ÚÐÚÛÌÔÓÌÙɯ ÈÙÈÚċÕËÈɯ

ËÌĀÐıÛÐÙÌÉÐÓÐÙÓÐĀÌɯÝÌàÈɯÝÌÙÐɯ×ÈàÓÈıċÔċÕÈɯÐáÐÕɯÝÌÙÔÌÔÌÒÛÌËÐÙȭɯ ñċÒɯÚÐÚÛÌÔÓÌÙɯ
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ÐÚÌȮɯÖÙÐÑÐÕÈÓɯËÐÑÐÛÈÓɯÝÌÙÐÕÐÕɯÚÛÈÕËÈÙÛɯËÖÚàÈɯÍÖÙÔÈÛċɯȹstandard tesselation language 

- STLȺɯÐÓÌɯËÐĀÌÙɯ" #ɯàÈáċÓċÔÓÈÙċÕÈɯÝÌɯ" ,ɯÊÐÏÈáÓÈÙċÕÈɯÈÒÛÈÙċÓÔÈÚċÕÈɯÐáÐÕɯ

vermektedir (Ting-shu ve Jian, 2014). 

!ÐÙñÖÒɯ" #ɤ" ,ɯÚÐÚÛÌÔÐɯÒÌÕËÐɯÐñÐÕËÌɯÜàÜÔÜɯÚċÕċÙÓÈÕÔċıɯ(close-data 

system) ÚÐÚÛÌÔɯÌÓÌÔÈÕÓÈÙċɯÐÓÌɯñÈÓċıċÙȭɯ!ÜɯÒÈ×ÈÓċɯÒÖÕÚÌ×ÛɯÚÐÚÛÌÔÓÌÙËÌȮɯÒÌÕËÐɯ

içinde her ünite belirli bir format ile d ÐĀÌÙɯĹÕÐÛÌàÌɯÉÈĀÓÈÕÔÈÒÛÈɯÝÌɯÍÈÙÒÓċɯÉÐÙɯ

sisteme ait programda ÛÈÚÈÙÓÈÕÔċı ürünün dijital  bilgilerinin kendi sistemine 

ÈÒÛÈÙċÓċ×ɯÛÈÕċÔÓÈÕÔÈÚċÕÈɯÌÕÎÌÓɯÖÓÔÈÒÛÈËċÙ. Bu duruma istisna olabilecek 

ÉÈáċɯÚÐÚÛÌÔÓÌÙɯÉÜÓÜÕÔÈÒÛÈËċÙȰɯZENO Tec (Wieland Dental + Technik GmbH, 

Pforzheim, Almanya), Hint ELs (Hint-ELs) ve CYBAMAN Replikatör( Cyba 

Manufacturing Technologies) sistemleri ȹ©ÌÒÌÙɯÝÌɯ$ÙÚÖàȮɯƖƔƕƔȺ. 

 

2.3.2.3 CAD/CAM Sistemlerinin Fonksiyonel Komponentleri  

 

IÌıÐÛÓÐɯ ×ÈÙÈÔÌÛÙÌÓÌÙÓÌɯ ÉÐÙÉÐÙÐÕËÌÕɯ ÈàÙċÓÈÕɯ ÉÐÙñÖÒɯ ÚÐÚÛÌÔɯ ÖÓÔÈÚċÕÈɯ

ÙÈĀÔÌÕȮɯÎÌñÔÐıÛÌÕɯÎĹÕĹÔĹáÌɯÕÌÙÌËÌàÚÌɯÛĹÔɯ" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐɯÛÌÔÌÓɯ

ÖÓÈÙÈÒɯ Ĺñɯ ÍÖÕÒÚÐàÖÕÌÓɯ ÒÖÔ×ÖÕÌÕÛɯ ÐñÌÙÔÌÒÛÌËÐÙȯɯ !ÐÙÐÕÊÐɯ ÒÖÔ×ÖÕÌÕÛȮɯ ËÐıɯ

ÏÌÒÐÔÐɯÛÈÙÈÍċÕËÈÕɯ×ÙÌ×ÈÙÌɯÌËÐÓÔÐıɯÈÓÈÕċÕɯÐÕÛÙÈÖÙÈÓɯÝÌàÈɯÌÒÚÛÙÈÖÙÈÓɯÖÓÈÙÈÒɯ

ÛÈÙÈÔÈÚċÕċɯ àÈ×ÔÈÒÛÈɯ ÝÌɯ ÐÓÎÐÓÐɯ ÈÓÈÕċÕɯ ÝÌÙÐÚÐÕÐɯ ÛÖ×ÓÈÔÈÒÛÈËċÙȭɯ dÒÐÕÊÐɯ

komponent (CAD-Computer Aided Design), restorasyonun bilgisayarda üç 

ÉÖàÜÛÓÜɯ ÖÓÈÙÈÒɯ ×ÓÈÕÓÈÕÔÈÚċÕċɯ ÝÌɯ ÛÈÚÈÙÓÈÕÔÈÚċÕċɯ ÚÈĀÓÈÔÈÒÛÈËċÙȭɯ ²ñĹÕÊĹɯ

komponent (CAM-Computer Aided Manufacturing) ise, sanal olarak 

ÏÈáċÙÓÈÕÔċıɯÙÌÚÛÖÙÈÚàÖÕÜÕɯĹÙÌÛÐÔÐÕÐɯÎÌÙñÌÒÓÌıÛÐÙÔÌÒÛedir  ȹ©ÌÒÐÓɯƖȭƕƔȺ. 
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©ÌÒÐÓɯ2.10. Geleneksel yöntem ile CAD/CAM teknolojisinin k ÈÙıċÓÈıÛċÙċÓÔÈÚċɯ       

($ÙÚÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2008) 

 

2.3.2.4 " #ɤ" ,ɯ3ÌÒÕÖÓÖÑÐÚÐÕÐÕɯ ÝÈÕÛÈÑÓÈÙċɯÝÌɯ#ÌáÈÝÈÕÛÈÑÓÈÙċ 

 

2ÖÕɯàċÓÓÈÙËÈɯ" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐÕÐÕɯÉÜɯËÌÙÌÊÌɯÎÌÓÐıÔÌÚÐɯÝÌɯàÈàÎċÕɯ

ÒÜÓÓÈÕċÓÔÈÚċȮɯÛÌÔÌÓɯolarak bu sistemlerin dental laboratuvar prosedürlerine 

ÎġÙÌɯÉÐÙñÖÒɯÒÖÕÜËÈɯÈÝÈÕÛÈÑɯÚÜÕÔÈÚċÕÈɯÉÈĀÓÈÕÔÈÒÛÈËċÙȭɯ²ÙÌÛÐÔɯÈıÈÔÈÓÈÙċÕċÕɯ

ÖÛÖÔÈÚàÖÕÜɯÚÈàÌÚÐÕËÌɯñÖÒɯÒċÚÈɯÚĹÙÌËÌɯÕÐÛÌÓÐÒÓÐɯĹÙÌÛÐÔɯàÈ×ÈÉÐÓÔÌÓÌÙÐÕÐÕɯàÈÕċɯ

ÚċÙÈȰɯÉÜɯÛÌÒÕÖÓÖÑÐÓÌÙɯĹÙÌÛÐÔɯÈıÈÔÈÓÈÙċÕËÈÒÐɯÏÈÛÈɯ×ÈàċÕċɯÌÕɯÈáÈɯÐÕËÐÙÎÌÔÌÒÛÌɯ

ve konvansiyonel uygulamalar sonucu muhtemel çarpraz enfeksiyon ve 

ÒÖÕÛÈÔÐÕÈÚàÖÕɯÙÐÚÒÐÕÐɯÖÙÛÈËÈÕɯÒÈÓËċÙÔÈÒÛÈËċÙÓÈÙȭɯ àÙċÊÈɯĹÙÌÛÐÔËÌɯàĹÒÚÌÒɯ

ÒÈÓÐÛÌɯÝÌɯÚÛÈÕËÈÙËÐáÈÚàÖÕɯÚÈĀÓÈÔÈÒÛÈËċÙÓÈÙɯȹ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ

©ÌÒÌÙɯÝÌɯ$ÙÚÖàȮɯƖƔƕƔȺ. 

CAD/CAM sistemlerinde konvansiyonel ölçü alma, geçici kron 

ÏÈáċÙÓÈÔÈ, döküm  gibi prosedürler elimine edilmekte; bu durum ise hem 

ÏÈÚÛÈɯÏÌÔɯËÌɯÏÌÒÐÔɯÐñÐÕɯàÈÙÈÙɯÚÈĀÓÈÔÈÒÛÈËċÙ ȹ ÉËÜÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. 
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 àÙċÊÈɯ ÈÓÛɯ àÈ×ċɯ ÝÌɯ ÙÌÚÛÖÙÈÚàÖÕȮɯ " #ɯ àÈáċÓċÔÓÈÙċɯ ÐÓÌɯÛÈÚÈÙÓÈÕËċĀċÕËÈÕɯ

ÛÌÒÕÐÚàÌÕÓÌÙÌɯËÌɯÒÖÓÈàÓċÒɯÚÈĀÓÈÔÈÒÛÈËċÙɯ(Feuerstein, 2004). 

" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐÕÐÕɯÐÝÔÌɯÒÈáÈÕÔċıɯÖÓÔÈÚċɯÝÌɯàÖĀÜÕɯÉÐÙɯıÌÒÐÓËÌɯ

ÒÜÓÓÈÕċÓÔÈàÈɯ ÉÈıÓÈÕÔÈÚċɯ ÕÌÛÐÊÌÚÐÕËÌȰɯ ÚÌÙÈÔÐÒɯ ÔÈÛÌÙàÈÓÓÌÙÐÕɯ ÌÙÐÛÔÌȮɯ

ÒÖÕËÌÕáÈÚàÖÕɯ ÝÌɯ ÒÈàÕÈıÛċÙÔÈɯ ÎÐÉÐɯ ÐıÓÌÔÓÌÙÐɯ ÕÐÚ×ÌÛÌÕɯ ÈáÈÓÔċıÛċÙȭɯ  àÙċÊÈɯ

titanyumÜÕɯġáÌÓÓÐÒÓÌɯËġÒĹÔɯÈıÈÔÈÚċÕËÈÒÐɯ×ÙÖÉÓÌÔÓÌÙÐÕÌɯyine bu sistemler 

ñÈÙÌɯÖÓÔÜıÛÜÙȭ 

" #ɤ" ,ɯ ÚÐÚÛÌÔÓÌÙÐȮɯ àÌÕÐɯ ÔÈÛÌÙàÈÓÓÌÙÐÕɯ ÜàÎÜÓÈÕÔÈÚċÕÈɯ ÖÓÈÕÈÒɯ

ÚÈĀÓÈÔÈÒÛÈËċÙÓÈÙȭɯ 2ÈÉÐÛɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ġáÌÓÓÐÒÓÌɯ ÈÓÛ àÈ×ċÓÈÙċɯ ÐñÐÕɯ ÛÌÙÊÐÏɯ

edilen yüksek dirençli seramiklerin, konvansiyonel laboratuvar teknolojileri 

ÐÓÌɯÐıÓÌÕÌÉÐÓÐÙÓÐĀÐɯÖÓËÜÒñÈɯáÖÙËÜÙȭɯ!ÜɯËÜÙÜÔɯÐÚÌɯÉÜɯÔÈÛÌÙàÈÓÓÌÙÐÕɯ" #ɤ" ,ɯ

ÚÐÚÛÌÔÓÌÙÐɯÐÓÌɯÐıÓÌÕÔÌÚÐɯÒÖÕÜÚÜÕÜɯÎĹÕËÌÔÌɯÎÌÛÐÙÔÐıÛÐÙȭɯ!ÜɯÕÖÒÛÈËÈÕɯàÖÓÈɯ

ñċÒÈÙÈÒȮɯ ÎĹÕĹÔĹáɯ ÛÌÒÕÖÓÖÑÐÚÐɯ ÐÓÌɯ " #ɤ" ,ɯ ÚÐÚÛÌÔÓÌÙÐɯ ÉÜɯ ÔÈÛÌÙàÈÓÓÌÙÌɯ

ÐıÓÌÕÌÉÐÓÔÌɯ ÝÌɯ ËÌÕÛÈÓɯ ÈÓÈÕÓÈÙËÈɯ ÜàÎÜÓÈÕÈÉÐÓÔÌɯ ÖÓÈÕÈĀċÕċɯ ÛÈÕċÔÈÒÛÈËċr 

ȹ/ÙÈÑÈ×ÈÛÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. 

'ÈÚÛÈÓÈÙɯÎÌÕÌÓÓÐÒÓÌɯ×ÙÖÛÌÛÐÒɯÛÌËÈÝÐÓÌÙÐɯËÌÝÈÔɯÌËÌÙÒÌÕɯÒÜÓÓÈÕËċÒÓÈÙċɯ

ÎÌñÐÊÐɯ ×ÙÖÛÌáÓÌÙÐÕɯ ÛÌÔÐáÓÌÕÔÌÚÐɯ ÈıÈÔÈÚċÕËÈɯ ÐÙÙÐÛÈÚàÖÕȮɯ ÏÈÚÚÈÚÐàÌÛɯ ÎÐÉÐɯ

áÖÙÓÜÒÓÈÙɯàÈıÈàÈÉÐÓÔÌÒÛÌdirler. Chairside üretim yapan CAD/CAM sistemleri 

ÚÈàÌÚÐÕËÌȮɯÎÌñÐÊÐɯ×ÙÖÛÌáÓÌÙɯÛÈÙÐÏÌɯÎġÔĹÓÔĹıɯÝÌɯÉÜÕÜÕɯÚÖÕÜÊÜÕËÈɯÐÚÌɯÎÌñÐÊÐɯ

×ÙÖÛÌáÓÌÙËÌɯáÈÔÈÕɯÐñÌÙÐÚÐÕËÌɯÒÜÓÓÈÕċÔÈɯÉÈĀÓċɯÖÓÈÙÈÒɯÔÌàËÈÕÈɯÎÌÓÌÕɯÌÚÛÌÛÐÒɯ

ÖÓÔÈàÈÕɯÝÌɯÙÈÏÈÛÚċáɯÌËÐÊÐɯËÌĀÐıÐÔɯÌÓÐÔÐÕÌɯÌËÐÓÔÐıÛÐÙȭɯ àÙċca bu sistemler 

ÚÈàÌÚÐÕËÌɯÖÓÈÚċɯÉÈÒÛÌÙÐàÌÓɯÐÕÝÈáàÖÕɯÙÐÚÒÐɯÝÌɯÈıċÙċɯÛÌÔÐáÓÌÔÌàÌȮɯÒÜÙÜÓÈÔÈàÈɯ

ÝÌàÈɯ ÛÙÈÝÔÈàÈɯ ÉÈĀÓċɯ ÖÓÜıÈÉÐÓÌÕɯ ×ÜÓ×ÈÓɯ ÚÛÙÌÚɯ ËÌɯ ÈáÈÓÛċÓÔÈÒÛÈËċÙȭɯ !ÐÙɯ ËÐıɯ

hekimi için tam paralel preparasyonlar ile tam ark restorasyon yapmak her 

zaman mümkün olmamaÒÛÈËċÙȭɯ!ÐÓÎÐÚÈàÈÙɯÐÚÌɯÉÈıÈÙċÓċɯÉÐÙɯÙÌÚÛÖÙÈÚàÖÕɯĹÙÌÛÐÔÐɯ

için ËÌÛÈàÓċɯhesaplamalar, ölçümler  ve hassas ÛÈÚÈÙċÔlar yapabilmektedir. 

!ġàÓÌÓÐÒÓÌɯñÖÒɯËÈÏÈɯËÖĀÙÜɯÝÌɯÜàÜÔÓÜɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯĹÙÌÛÐÓÌÉÐÓÔÌÒÛÌËÐÙȭɯ!ÐÙɯ
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ÎġÙĹÕÛĹÕĹÕɯÛÈÙÈÕÔÈÚċɯÝÌɯÉÐÓÎÐÚÈàÈÙɯÌÒÙÈÕċÕËÈɯÎġÙĹÕÛülenmesi, frezeleme 

ĹÕÐÛÌÚÐÕÌɯ ÝÌàÈɯ ÓÈÉÖÙÈÛÜÝÈÙÈɯ ÎġÕËÌÙÐÓÔÌËÌÕɯ ġÕÊÌɯ ËÐıɯ ÏÌÒÐÔÐÕÌɯ

preparasyonun ve ölçünün àÖÙÜÔÓÈÕÈÉÐÓÔÌÚÐɯ ÝÌɯ ÌĀÌÙɯ ÎÌÙÌÒÓÐàÚÌɯ

preparasyonda immedi yÈÛɯ ÈàÈÙÓÈÔÈÓÈÙċÕɯ àÈ×ċÓÔÈÚċɯ ÒÖÕÜÚÜÕËÈɯ ÖÓÈÕÈÒɯ

ÛÈÕċÔÈÒÛÈËċÙ ȹ/ÙÈÑÈ×ÈÛÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. 

9ÐÙÒÖÕàÜÔÜÕɯ ÐÔ×ÓÈÕÛɯ ÈÉÜÛÔÌÕÛÐɯ ÖÓÈÙÈÒɯ ÒÜÓÓÈÕċÓÔÈÚċȮɯ ÎÐÕÎÐÝÈÓɯ

ÚÜÓÒÜÚÜÕɯÐñÌÙÐÚÐÕÌɯËÖĀÙÜɯċıċÒɯÛÙÈÕÚÔÐÚàÖÕÜÕÈɯÐáin vermektedir. Bu durum 

ÐÚÌɯÐÔ×ÓÈÕÛɯñÌÝÙÌɯËÖÒÜÚÜÕËÈÕɯÖ×ÈÒɯÔÌÛÈÓɯ×ÈÙñÈÓÈÙċÕɯÎÙÐÓÐĀÐÕÐÕɯàÈÕÚċÔÈÚċÕċɯ

önlemektedi r ȹ/ÙÈÑÈ×ÈÛÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ.  

" #ɤ" ,ɯÚÐÚÛÌÔÓÌÙÐȮɯÉÈıÛÈɯÔÈÓÐàÌÛɯÖÓÔÈÒɯĹáÌÙÌɯÉÈáċɯËÌáÈÝÈÕÛÈÑÓÈÙÈɯ

ve/veya kontendikasyona sahiptirler. Özellikle derin subgingival marjinlere 

ÚÈÏÐ×ɯËÐıÓÌÙÐÕȮɯËÐÑÐÛÈÓɯÖÓÈÙÈÒɯÛÈÙÈÕÔÈÚċɯÈıÈÔÈÚċÕËÈɯÚÖÙÜÕɯÖÓÜıÈÉÐÓÔÌÒÛÌ, bu 

ÉÈĀÓÈÔËÈɯ ÎÌÓÌÕÌÒÚÌÓɯ ÚÈÉÐÛɯ ×ÙÖÛÌáɯ àÈ×ċÔċÕËÈɯ ÖÓËÜĀÜɯ ÎÐÉÐɯ ÐàÐɯ ÉÐÙɯ ËÐıÌÛÐɯ

ÙÌÛÙÈÒÚÐàÖÕÜɯ àÈ×ċÓÔÈÚċɯ ÎÌÙÌÒÌÉÐÓÔÌÒÛÌËÐÙȭɯ #ÈÏÈɯ ġÕÊÌÓÌÙÐɯ ÔÖÕÖÒÙÖÔÈÛÐÒɯ

ÉÓÖÒÓÈÙċÕɯÌÚÛÌÛÐÒɯÉÌÒÓÌÕÛÐÓÌÙÐɯÛÈÔɯÒÈÙıċÓÈàÈÔÈÔÈÚċɯËÌáÈÝÈÕÛÈÑɯÖÓÜıÛÜÙÜÙÒÌÕȮɯ

ÎĹÕĹÔĹáËÌɯÍÈÙÒÓċɯÛÖÕÓÈÙËÈɯȹ×ÖÓÐÒÙÖÔÈÛÐÒȺɯÉÓÖÒɯĹÙÌÛÐÔÐɯÐÓÌɯÉÜɯÚÖÙÜÕɯÈıċÓÔÈÒɯ

üzeredir ȹ*ÈÙÈÈÓÐÖĀÓÜɯÝÌɯ#ÜàÔÜıȮɯƖƔƔƜȺ. 

" #ɤ" ,ɯ ÒÖÕÜÚÜÕËÈÒÐɯ ÉÐÙɯ ËÐĀÌÙɯ áÖÙÓÈàċÊċɯ ÜÕÚÜÙȮɯ ÉÜɯ ÚÐÚÛÌÔÐɯ

ġĀÙÌÕÔÌÒɯÐñÐÕɯÏÈÙÊÈÕÈÕɯáÈÔÈÕċÕɯÜáÜÕɯÖÓÔÈÚċËċÙȭɯ!ÜɯÚĹÙÌñȮɯÉÐÙÒÈñɯÎĹÕËÌÕɯ

ÉÐÙÒÈñɯÈàÈɯÒÈËÈÙɯËÌĀÐıÌÉÐÓÔÌÒÛÌɯÝÌɯÉÜɯËÜÙÜÔɯÏÌÔɯÒÓÐÕÐÒɯÐñÐÕɯĹÙÌÛÐÔɯÒÈàÉċÕÈɯ

hem de hasta için tedavi süresinin gecikmesine neden olabilmektedir. Tüm 

ÉÜÕÓÈÙċÕɯàÈÕċÚċÙÈȮɯÏÈÚÛÈÕċÕɯËÐıɯÙÌÕÎÐÕÐÕȮɯÙÌÚÛÖÙÈÚàÖÕÜn fabrikasyonu için 

ÒÜÓÓÈÕċÓÈÊÈÒɯÉÓÖÒɯÔÈÛÌÙàÈÓÐÕɯÙÌÕÎÐɯÐÓÌɯÌıÓÌıÔÌÚÐɯËÐıɯÏÌÒÐÔÐɯÐñÐÕɯáÖÙÓÈàċÊċɯÉÐÙɯ

ÈıÈÔÈËċr ȹ/ÙÈÑÈ×ÈÛÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. 

" #ɤ" ,ɯÚĹÙÌÒÓÐɯÒÌÕËÐÕÐɯàÌÕÐÓÌàÌÕɯÉÐÙɯÛÌÒÕÖÓÖÑÐËÐÙȭɯ!ÜɯÕÌËÌÕÓÌɯËÐıɯ

ÏÌÒÐÔÐɯ ÉÌÓÐÙÓÐɯ ÈÙÈÓċÒÓÈÙÓÈɯ ÛÌÒÕÐÒɯ ËÌÚÛÌĀÌɯ ÝÌɯ àÈáċÓċÔɯ ÎĹÕÊÌÓÓÌÔÌàÌɯ ÐÏÛÐàÈñɯ
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ËÜàÈÉÐÓÔÌÒÛÌɯ ÝÌɯ ÉÜɯ ËÜÙÜÔÓÈÙɯ ÐñÐÕɯ ÏÌÒÐÔÐÕɯ ÈàÙċɯ ÉÐÙɯ ÉĹÛñÌɯ ÈàċÙÔÈÚċɯ

gerekebilmektedir ȹ/ÙÈÑÈ×ÈÛÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺ. 

 

2.3.2.5 " #ɤ" ,ɯ2ÐÚÛÌÔÓÌÙÐÕËÌɯ*ÜÓÓÈÕċÓÈÕɯ,ÌÛÈÓɯ ÓÈıċÔÓÈÙċ 

 

CAD/CAM sist emlerinin materyal yelpazesi içerisinde metall er, rezin 

materyalleri, mumlar ve seramikleÙɯ àÌÙɯ ÈÓÔÈÒÛÈËċÙɯȹ ÉËÜÖɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ

2014). CAD/CAM sistemlerinde seramiklerden sonra en çok metaller 

ÒÜÓÓÈÕċÔɯ ÈÓÈÕċɯ ÉÜÓÔÈÒÛÈËċÙȭɯ ,ÌÛÈÓɯ ËÌÚÛÌÒÓÐɯ ÚÌÙÈÔÐÒɯ ÒÙÖÕÓÈÙËÈɯ ÔÌÛÈÓɯ ÈÓÛɯ

àÈ×ċÕċÕɯ ĹÙÌÛÐÔÐÕËÌȮɯ ÐÚÒÌÓÌÛɯ ÉġÓĹÔÓĹɯ ×ÙÖÛÌáÓÌÙËÌɯ ÐÚÒÌÓÌÛɯ ÈÓÛɯ àÈ×ċÕċÕɯ

ĹÙÌÛÐÔÐÕËÌȮɯ ËÌÕÛÈÓɯ ÐÔ×ÓÈÕÛÓÈÙċÕɯ ĹÙÌÛÐÔÐÕËÌȮɯ ËÌÕÛÈÓɯ ÐÔ×ÓÈÕÛ ×ÈÙñÈÓÈÙċÕċÕɯ

ĹÙÌÛÐÔÐÕËÌɯÔÌÛÈÓÓÌÙɯÝÌɯÔÌÛÈÓɯÈÓÈıċÔÓÈÙċɯÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭ 

&ĹÕĹÔĹáËÌɯÛÐÛÈÕàÜÔȮɯÛÐÛÈÕàÜÔɯÈÓÈıċÔÓÈÙċɯÝÌɯÒÙÖÔ-ÒÖÉÈÓÛɯÈÓÈıċÔÓÈÙċɯ

ÍÙÌáÌɯ ÚÐÚÛÌÔÓÌÙÐÕËÌɯ ÌÕɯ ñÖÒɯ ÛÌÙÊÐÏɯ ÌËÐÓÌÕɯ ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙċËċÙȭɯ " #ɤ" ,ɯ

ÚÐÚÛÌÔÓÌÙÐÕËÌɯ ÒÜÓÓÈÕċÓÈÉÐÓÌÊÌÒȮɯ ÈÙÈÓÈÙċÕËÈɯ "ÖÙÖÕ, Everest Bio T-Blank ve 

Hint -$+ÚɀɯÐÕɯÉÜÓÜÕËÜĀÜɯÉÐÙñÖÒɯÔÌÛÈÓɯÉÓÖÒɤËÐÚÒɯmevcuttur ȹ©ÌÒÌÙɯÝÌɯ$ÙÚÖàȮɯ

2010).  

3ÐÛÈÕàÜÔɯ ÏÌÔɯ ÉÐàÖÜàÜÔÓÜÓÜĀÜɯ ÏÌÔɯ ËÌɯ ĹÚÛĹÕɯ ÍÐáÐÒÚÌÓɯ ġáÌÓÓÐÒÓÌÙÐɯ

nedeniyle oral kavitede tercih edilmektedir. Fakat titanyumun özellikle 

döküÔɯ ÈıÈÔÈÚċÕËÈɯ ÖÓÜıÛÜÙËÜĀÜɯ áÖÙÓÜÒÓÈÙɯ ËÌÕÛÈÓɯ ÈÓÈÕËÈɯ ÒÜÓÓÈÕċÔċÕċɯ

ÒċÚċÛÓÈÔÈÒÛÈàËċȭɯ " #ɤ" ,ɯ ÛÌÒÕÖÓÖÑÐÚÐɯ ÐÚÌɯ ÛÐÛÈÕàÜÔÜÕɯ ġáÌÓÓÐÒÓÌɯ ËġÒĹÔɯ

ÒÖÕÜÚÜÕËÈÒÐɯ áÖÙÓÜÒÓÈÙċÕċɯ ÖÙÛÈËÈÕɯ ÒÈÓËċÙÔÈàÈɯ ÖÓÈÕÈÒɯÚÈĀÓÈÔċıÛċÙ. 8ÈÒċÕɯ

ÎÌñÔÐıÛÌȮɯÏċáÓċɯ×ÙÖÛotipleme/ÈËÐÛÐÍɯĹÙÌÛÐÔɯÔÌÛÖËÓÈÙċÕËÈɯġÕÌÔÓÐɯÎÌÓÐıÔÌÓÌÙɯ

ÔÌàËÈÕÈɯÎÌÓÔÐıÛÐÙȭɯɯ!ÜɯÔÌÛÖËÓÈÙËÈÕɯÉÐÙÐɯËÌɯdirect metal laser sintering (selektif 

lazer sinterleme) ÖÓÈÙÈÒɯ ÈËÓÈÕËċÙċÓÈÕɯ ÔÌÛÖËËÜÙȭɯ dÓÌÙÐËÌɯ ËÈÏÈɯ ËÌÛÈàÓċɯ

ÈÕÓÈÛċÓÈÊÈÒɯÖÓÈÕɯÉÜɯÔÌÛÖËɯÐÓÌɯÎĹÕĹÔĹáËÌɯÒÈàÉÌËÐÓÔÐıɯËÐıɯàÌÙÐÕÌɯÐÔÔÌËÐyat 

olarak àÌÙÓÌıÛÐÙÔÌÒɯ ÐñÐÕɯ ÛÐÛÈÕàÜÔËÈÕɯ ÉÐÙÌàÚÌÓɯ ÒġÒ-ÈÕÈÓÖÎɯ ÐÔ×ÓÈÕÛÓÈÙċÕċÕɯ

ÍÈÙÒÓċɯ ÉÖàÜÛɯ ÝÌɯ ıÌÒÐÓÓÌÙËÌɯ ÍÈÉÙÐÒÈÚàÖÕÜɯ ËÈɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓÌÉÐÓÔÌÒÛÌËÐÙɯ
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(Figliuzzi  ÝÌɯËÐĀÌÙÓÌÙÐ, 2012). CAD/CAM sistemlerinde tercih edilebilecek C o-

Cr ÔÌÛÈÓɯ ÈÓÈıċÔÓÈÙċÕɯ ×ÙÌÚÐÕÛÌrize ve postsinterize olmak üzere iki tipi 

meÝÊÜÛÛÜÙȭɯ 2ÖÕÙÈËÈÕɯ ÚÐÕÛÌÙÓÌÕÌÊÌÒɯ ÖÓÈÕɯ ÉÓÖÒÓÈÙɯ àÜÔÜıÈÒɯ ÍÙÌáÌÓÌÔÌɯ(soft 

milling)  ÐıÓÌÔÐÕÌɯ ÛÈÉÐɯ ÛÜÛÜÓÔÈÒÛÈËċÙ ȹ*ÐÔɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȺ. Önceden 

ÚÐÕÛÌÙÓÌÕÔÐıɯ ÉÓÖÒÓÈÙɯ ÐÚÌɯ ÚÌÙÛɯ ÍÙÌáÌÓÌÔÌɯ(hard milling) ÐıÓÌÔÐÕÌɯ ÛÈÉÐɯ

ÛÜÛÜÓÔÈÒÛÈËċÙȭɯ 

 

2.3.2.6 Ölçünün Dijitalizasyonu ( Digital Impressions ) 

#ÐÑÐÛÈÓɯxÓñĹɯ2ÐÚÛÌÔÓÌÙÐÕÌɯ&ÌÕÌÓɯ!ÈÒċıɯ 

 

/ÙÖÛÌÛÐÒɯ#Ðıɯ3ÌËÈÝÐÚÐɯ3ÌÙÐÔÓÌÙÐɯ2ġáÓĹĀĹɀÕĹÕɯƜȭɯ!ÈÚÒċÚċÕÈɯÎġÙÌɯġÓñĹȮɯĹñɯ

ÉÖàÜÛÜɯÖÓÈÕɯàÈ×ċÓÈÙċÕɯġáÌÓɯÉÐÙɯÔÈËËÌɯàÈÙËċÔċɯÐÓÌɯÕÌÎÈÛÐÍÐÕÐÕɯÌÓËÌɯÌËÐÓÔÌÚÐɯ

ÐıÓÌÔÐɯ ÝÌàÈɯ ËÐıɯ ÝÌɯ ÒÖÔıÜɯ ËÖÒÜÓÈÙċÕɯ ÕÌÎÈÛÐÍÓÌÙÐÕÐÕɯ ıÌÒÐÓÓÌÕËÐÙÐÓÌÉÐÓÐÙɯbir 

ÔÈËËÌɯàÈÙËċÔċɯÐÓÌɯÌÓËÌɯÌËÐÓÔÌɯÐıÓÌÔÐɯÖÓÈÙÈÒɯÛÈÕċÔÓÈÕÔÈÒÛÈËċÙɯȹ4ÓÜÚÖàɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƗȮɯÚȭɯƕƚƖȺȭ 

#ÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÉÈıÈÙċÓċɯÉÐÙɯÛÌËÈÝÐɯ×ÓÈÕÓÈÔÈÚċɯÐñÐÕɯÒÌÚÐÕɯËÐÈÎÕÖÚÛÐÒɯ

ÉÐÓÎÐàÌɯÝÌɯÎÌÕÐıɯÉÐÙɯËÐÈÎÕÖáÈɯÐÏÛÐàÈñɯËÜàÜÓÔÈÒÛÈËċÙȭɯ#ÌÕÛÈÓɯÔÖËÌÓɯÈÕÈÓÐáÐɯÐÚÌɯ

bu sürÌÊÐÕɯÎÌÙÌÒÓÐɯÉÐÙɯ×ÈÙñÈÚċËċÙȭɯ#ÌÕÛÈÓɯÔÖËÌÓɯÈÕÈÓÐáÐɯÐñÐÕɯÈÓñċɯÔÖËÌÓÓÌÙɯ

àċÓÓÈÙÊÈɯÚÛÈÕËÈÙÛɯÖÓÈÙÈÒɯÒÈÉÜÓɯÌËÐÓÔÐıÛÐÙȭɯ%ÈÒÈÛȮɯÈÓñċɯÔÖËÌÓÓÌÙÐÕɯÒÈàÉÖÓÔÈȮɯ

ÍÙÈÒÛĹÙȮɯ ÉÖáÜÓÔÈɯ ÝÌɯ ÍÐáÐÒÚÌÓɯ ËÌ×ÖÓÈÔÈɯ ÈÓÈÕċɯ ÎÌÙÌÒÛÐÙÔÌÚÐɯ ÎÐÉÐɯ ÉÈıÓċÊÈɯ

ËÌáÈÝÈÕÛÈÑÓÈÙċɯÝÈÙËċÙɯȹ"Ü×ÌÙÜÚɯÝÌɯËÐĀÌÙÓÌri, 2012). 

xÓñĹÕĹÕɯ ÉÈıÈÙċÚċȮɯ ÒÜÓÓÈÕċÓÈÕɯ ÔÈÛÌÙàÈÓÐÕɯ ÒÌÕËÐÚÐÕÌȮɯ ġÓñĹɯ ÒÈıċĀċɯ

ÛÐ×ÓÌÙÐÕÌɯ ÝÌɯ ġÓñĹɯ ÛÌÒÕÐÒÓÌÙÐÕÌɯ ÉÈĀÓċËċÙ. dıÓÌÔËÌÒÐɯ ÏÌÙɯ ÈıÈÔÈȮɯ ÏÈÛÈɯ ÐñÐÕɯ

×ÖÛÈÕÚÐàÌÓɯ ÖÓÜıÛÜÙÈÉÐÓÔÌÒÛÌËÐÙȭ 'ÌÒÐÔɯ ÛÈÙÈÍċÕËÈÕɯ ÒÜÓÓÈÕċÓÈÕɯ ÛÌÒÕÐĀÌɯ ÝÌɯ

ÔÈÛÌÙàÈÓÌɯ ÉÈĀÓċɯ ÖÓÈÙÈÒɯ ġÓñĹÓÌÙɯ ÝÌɯ ÔÈÚÛÌÙɯ ËġÒĹÔɯ ÔÖËÌÓÓÌÙɯ ÈÙÈÚċÕËÈɯ

ÍÈÙÒÓċÓċÒÓÈÙɯÖÓÈÉÐÓÔÌÒÛÌËÐÙȭɯ,ÈÚÛÌÙɯËġÒĹÔɯÔÖËÌÓÓÌÙÐÕɯËÖĀÙÜÓÜĀÜȮɯñÖÒɯÚÈàċËÈɯ

ÈÙÈıÛċÙÔÈɯ ×ÙÖÑÌÚÐÕÐÕɯ ġáÕÌÚÐɯ ÖÓÔÜıÛÜÙȭɯ ,ÖËÌÓÓÌÙÐÕɯ ËÖĀÙÜÓÜĀÜÕÜÕɯ ÚÜɤÛÖáɯ

ÖÙÈÕċȮɯÝÈÒÜÔÈɯÒÈÙıċɯÌÓËÌɯÒÈÙċıÛċÙÔÈɯÌÛÒÐÕÓÐĀÐȮɯËÌÕÛÈÓɯÈÓñċɯÛÐ×ÐɯÝÌɯÈÓñċÕċÕɯġÓñĹɯ
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ÔÈÛÌÙàÈÓÓÌÙÐɯ ÐÓÌɯ ÜàÎÜÕÓÜĀÜɯ ÎÐÉÐɯ ñÌıÐÛÓÐɯ ÍÈÒÛġÙÓÌÙÌɯ ÉÈĀÓċɯ ÖÓËÜĀÜɯ ÉÜɯ

ÈÙÈıÛċÙÔÈÓÈÙËÈɯÛÌÚ×ÐÛɯÌËÐÓÔÐıÛÐÙȭɯ3ĹÔɯÉÜɯËÌáÈÝÈÕÛÈÑÓÈÙċÕɯÝÌɯÏÈÛÈɯÙÐÚÒÓÌÙÐÕÐÕɯ

üstesinden gelebilmek için, 3 boyutlu di jital ölçü, konvansiyonel ölçülere 

alternatif olarak ÚÜÕÜÓÔÜıÛÜÙɯȹ"Ü×ÌÙÜÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȺȭ  

#ÐÑÐÛÈÓɯÔÖËÌÓÓÌÙɯËÐÙÌÒÛɯÔÌÛÖËɯÝÌɯÐÕËÐÙÌÒÛɯÔÌÛÖËɯÖÓÔÈÒɯĹáÌÙÌɯƖɯıÌÒÐÓËÌɯ

ĹÙÌÛÐÓÌÉÐÓÔÌÒÛÌËÐÙȭɯ dÕËÐÙÌÒÛɯ ÔÌÛÖËȮɯ ËÌÕÛÈÓɯ ġÓñĹÓÌÙÐÕɯ ÈÓċÕÔÈÚċàÓÈɯ

ÉÈıÓÈÔÈÒÛÈËċÙȭɯ*ÖÕÝÈÕÚÐàÖnel ölçünün ya da konvansiyonel ölçüden elde 

ÌËÐÓÔÐıɯ ÈÓñċɯ ÔÖËÌÓÓÌÙÐÕɯ ÓÈáÌÙɯ ÛÈÙÈÔÈɯ àġÕÛÌÔÐàÓÌɯ ËÐÑÐÛÈÓɯ ÔÖËÌÓÓÌÙɯ ÌÓËÌɯ

ÌËÐÓÌÉÐÓÐÕÐÙÒÌÕȰɯÈÓċÕÈÕɯġÓñĹÕĹÕɯÝÌàÈɯÈÓñċɯÔÖËÌÓÐÕɯÒÖÔ×ÜÛÌÙÐáÌɯÛÖÔÖÎÙÈÍÐɯ

ÎġÙĹÕÛĹÚĹÕĹÕɯÈÓċÕÔÈÚċɯÐÓÌɯËÌɯËÐÑÐÛÈÓɯÔÖËÌÓÓÌÙɯÌÓËÌɯÌËÐÓÌÉÐÓÔÌÒÛÌËÐÙȭɯDirekt 

ÔÌÛÖÛÛÈɯ ÐÚÌɯ ÐÕÛÙÈÖÙÈÓɯ ÛÈÙÈàċÊċɯ ÐÓÌɯ ÏÈÚÛÈÕċÕɯ ËÐÙÌÒÛɯ ÖÓÈÙÈÒɯ ÈĀáċÕËÈɯ ÛÈÙÈÔÈɯ

àÈ×ċÓÈÙÈÒȮɯËÐÑÐÛÈÓɯÔÖËÌÓÓÌÙɯÌÓËÌɯÌËÐÓÔÌÒÛÌɯÝÌɯÉÜɯàġÕÛÌÔɯġÓñĹɯÈÓÔÈɯÝÌɯÔÖËÌÓɯ

ÌÓËÌɯ ÌÛÔÌɯ ÈıÈÔÈÓÈÙċÕċɯ ÎÌÙÌÒÚÐáɯÒċÓÔÈÒÛÈËċÙɯ ȹ"Ü×ÌÙÜÚɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƖȰɯ

/ÙÈÑÈ×ÈÛÐɯÝÌɯËÐĀÌÙÓÌri, 2014). 

#ÌÕÛÈÓɯ ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ÜàÜÔÜȮɯ ÛĹÔɯ ĹÙÌÛÐÔɯ ÐıÓÌÔÐÕÐÕɯ ÒÈÓÐÛÌÚÐɯ ÐÓÌɯ

ËÖĀÙÜËÈÕɯÐÓÐıÒÐÓÐËÐÙȭɯ*ÈÓÐÛÌàÐɯÐÚÌɯ×ÙÌ×ÈÙÈÚàÖÕɯËÐáÈàÕċȮɯàĹáÌàɯ×ĹÙĹáÓĹÓĹĀĹȮɯ

ġÓñĹɯÛÌÒÕÐĀÐɯȹ+ÜÛÏÈÙËÛɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȺȮɯËġÒĹÔɯàÈ×ċÔċɯve simantasyon gibi 

birçok faktör e tkileyebilmektedir (Wang ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƕƝƝƖȰɯ 6ÖÓÍÈÙÛɯ ÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƗȺȭ  CAD/CAM teknolojisinde geometrik verinin transfer zinciri, 

×ÙÌ×ÈÙÈÚàÖÕɯàĹáÌàÐÕÐÕɯËÐÑÐÛÈÓÓÌıÛÐÙÐÓÔÌÚÐɯÐÓÌɯÉÈıÓÈÔÈÒÛÈËċÙȭɯ ÕÊÈÒɯÒÖÔ×ÓÌÒÚɯ

àÈ×ċËÈÒÐɯ ÉÐÙɯ ÖÉÑÌÕÐÕɯ àĹáÌàɯ ÛÖ×ÖÎÙÈÍÐÚÐÕÐÕɯ ÉÌÓÐÙÓÌÕÔÌÚÐɯ ÖÓËÜÒñÈɯ áÖÙËÜÙȭɯ

!ÐÓÎÐÚÈàÈÙɯ ËÌÚÛÌÒÓÐɯ ÛÌÒÕÐĀÐÕɯ ÒÜÓÓÈÕċÔċɯ ÐÓÌɯ ÉÜɯ áÖÙÓÜÒÓÈÙÈɯ ÉÈĀÓċɯ ÎÌÓÐıÌÕɯ

sapmalar hesaplanabilmekte ve 3 boyutlu olarak sunulabilmektedir (Bloem 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƕƝƝƕȰɯ!ÙÖÚÒàɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƖȰɯ1ÜËÖÓ×ÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƖȰɯ

+ÜÛÏÈÙËÛɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƔƗȺȭɯ !ÐÙɯ àÈ×ċÕċÕɯ ÎÌÖÔÌÛÙÐÚÐÕÐÕɯ ËÐÑÐÛÈÓɯ àÈ×ċàÈɯ

ËġÕĹıÛĹÙĹÓÔÌÚÐɯÐñÐÕɯñÌıÐÛÓÐɯÔÌÛÖËÓÈÙɯÔÌÝÊÜÛÛÜÙɯȹ/ÌÙÚÚÖÕɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȺȭ  
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3ÌÔÌÓɯÖÓÈÙÈÒɯÐÒÐɯÍÈÙÒÓċɯÛÈÙÈÔÈɯÚÐÚÛÌÔÐɯÉÜÓÜÕÔÈÒÛÈËċÙȯ .×ÛÐÒɯÛÈÙÈàċÊċÓÈÙɯ

(lazer ve ċıċÒɯÉÈáÓċɯÛÈÙÈàċÊċÓÈÙɯɤɯnon-contact scanning) ve mekanik tarayċÊċÓÈÙɯ

(touch probe / contact scanning) ȹ©ÌÒÐÓɯƖȭƕƕȺ. .×ÛÐÒɯÛÈÙÈÔÈȮɯċıċĀċÕɯÖÉÑÌɯĹáÌÙÐÕÌɯ

àÈÕÚċÛċÓÔÈÚċɯÝÌɯàÈÕÚċàÈÕɯËÌÚÌÕÓÌÙÐÕɯËÐÑÐÛÈÓɯÉÐÙɯÒÈÔÌÙÈɯÐÓÌɯÒÈàċÛɯÈÓÛċÕÈɯÈÓċÕÔÈÚċɯ

ÐıÓÌÔÐËÐÙȭɯ ɁTriangulation Technologyɂɯ ÖÓÈÙÈÒɯ ÐÚÐÔÓÌÕËÐÙÐÓÌÕɯ ÉÐÙɯ àġÕÛÌÔɯ

kullanarak üç ÉÖàÜÛÓÜɯ ÎġÙĹÕÛĹɯ ÒÈàËċɯ àÈ×ċÓÔÈÒÛÈËċÙȭɯ!Üɯ ÚÐÚÛÌÔËÌɯ ċıċÒɯ

ÒÈàÕÈĀċɯȹÓÈáÌÙɯÝÌɯċıċÒȺɯÝÌɯÙÌÚÌ×ÛġÙɯĹÕÐÛÌɯÉÐÙÉÐÙÓÌÙÐàÓÌɯÉÌÓÐÙÓÐɯÉÐÙɯ×ÖáÐÚàÖÕËÈɯ

ÒÖÕÜÔÓÈÕËċÙċÓÔÈÒÛÈËċÙȭɯ !Üɯ ×ÖáÐÚàÖÕɯ ÙÌÚÌ×ÛġÙËÌÕɯ ÎÌÓÌÕɯ ÎġÙĹÕÛĹÓÌÙÐÕɯ Ĺñɯ

ÉÖàÜÛÓÜɯÝÌÙÐÓÌÙɯÏÈÓÐÕÌɯËġÕĹıÛĹÙĹÓÔÌÚÐÕÐɯÚÈĀÓÈÔÈÒÛÈËċÙȭ Genel olarak optik 

ÔÌÛÖËȮɯÛÌÔÈÚÚċáɯ(non-contact) ÉÐÙɯÚÐÚÛÌÔɯÖÓËÜĀÜÕËÈÕɯàÜÔÜıÈÒɯÝÌɯÒċÙċÓÎÈÕɯ

ÔÈÛÌÙàÈÓÓÌÙÐÕɯÛÈÙÈÔÈÚċÕÈɯËÈɯÐáÐÕɯÝÌÙÔÌÒÛÌËÐÙȭɯ%ÈÒÈÛɯÉÜɯÚÐÚÛÌÔÓÌÙËÌɯÖÉÑÌÕÐÕɯ

Ö×ÛÐÒɯġáÌÓÓÐÒÓÌÙÐɯÛÈÙÈÕÈÕɯÝÌÙÐÕÐÕɯËÖĀÙÜÓÜĀÜÕÜɯÌÛÒÐÓÌàÌÉÐÓÔÌÒÛÌËÐÙȭɯ àÙċÊÈɯ

Ö×ÛÐÒɯ ÛÈÙÈàċÊċÓÈÙɯ ÌÕɯ ÜÍÈÒɯ ÉÐÙɯ ÏÈÙÌÒÌÛÌɯ ÉÐÓÌɯ ËÜàÈÙÓċËċÙȭɯ'ÈÚÛÈÕċÕɯ ÏÈÙÌÒÌÛɯ

ÌÛÔÌÚÐȮɯ ÎġÙĹÕÛĹɯ ÒÈÓÐÛÌÚÐÕÐÕɯ ÌÛÒÐÓÌÕÔÌÚÐÕÌɯ ÝÌɯ ËÖÓÈàċÚċàÓÈɯ ÍÐÕÈÓɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕÜÕɯ ÜàÜÔÚÜáɯ ÖÓÔÈÚċÕÈɯ ÕÌËÌÕɯ ÖÓÈÉÐÓÔÌÒÛÌËÐÙ (Persson ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ©ÌÒÌÙɯÝÌɯ$ÙÚÖàȮɯƖƔƕƔȺȭ 

 

 

  

 

 

©ÌÒÐÓɯ2.11ȭɯ Óñċɯ,ÖËÌÓÐÕɯdÕËÐÙÌÒÛɯ,ÌÛÖËÓÈɯ3ÈÙÈÕÔÈÚċ 

 

Mekanik tarama sisteminde ise, ana model çizgisel alanlarla mekanik 

ÖÓÈÙÈÒɯÖÒÜÕÔÈÒÛÈɯÝÌɯĹñɯÉÖàÜÛÓÜɯàÈ×ċÕċÕɯġÓñĹÔÓÌÙÐɯàÈ×ċÓÔÈÒÛÈËċÙȭɯ-ÖÉÌÓɯ

Biocare (Göteborg)ɀÐÕɯĹÙÌÛÛÐĀÐɯɁ/ÙÖÊÌÙÈɯ3ÈÙÈàċÊċɂɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÒÜÓÓÈÕċÓÈÕɯ

ÔÌÒÈÕÐÒɯÛÈÙÈàċÊċÓÈÙÈɯÝÌÙÐÓÌÉÐÓÌÊÌÒɯÛÌÒɯġÙÕÌÒÛÐÙȭɯɯ!ÜɯÛÈÙÈÔÈɯÚÐÚÛÌÔÐȮɯÛÈÙÈàċÊċɯÜñɯ
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ñÈ×ċÕċÕɯÍÙÌáÌɯÚÐÚÛÌÔÐÕÐÕɯÌÕɯÒĹñĹÒɯÒÌÚÐÊÐɯÎÙÌÕÐÕÌɯÜàÜÔÓÜɯÖÓÈÙÈÒɯÏÈáċÙÓÈÕÔÈÚċɯ

ÚÈàÌÚÐÕËÌɯġÓñĹÔɯàÈ×ÛċĀċɯÏÌÙɯÕÖÒÛÈàċɯÍÙÌáÌɯÌËÌÉÐÓÔÌɯàÌÛÌÕÌĀÐÕÌɯÚÈÏÐ×ÛÐÙȭɯ!Üɯ

ÛÈÙÈÔÈɯÛÌÒÕÐĀÐɯ×ÈÏÈÓċɯ×ÈÙñÈÓÈÙËÈÕɯÖÓÜıÈÕɯÒÈÙÔÈıċÒɯÉÐÙɯÚÐÚÛÌÔÌɯÚÈÏÐ×ÛÐÙɯÝÌɯÉÜɯ

ġáÌÓÓÐÒɯ ÜáÜÕɯ ËġÕÌÔɯ ÒÜÓÓÈÕċÔÓÈÙËÈɯ Ö×ÛÐÒɯ ÚÐÚÛÌÔÓÌÙÓÌɯ ÒÈÙıċÓÈıÛċÙċÓËċĀċÕËÈɯ

ËÌáÈÝÈÕÛÈÑɯÖÓÈÙÈÒɯËĹıĹÕĹÓÌÉÐÓÔÌÒÛÌËÐÙɯȹ/ÌÙÚÚÖÕɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ©ÌÒÌr ve 

Ersoy, 2010). 

 

Günümüzde Mevcut Dijital Ölçü Sistemleri  

   

Günümüzde birçok dijital ölçü sistemi mevcuttur. Temel olarak bu 

ÚÐÚÛÌÔÓÌÙɯ ËÈÏÈɯ ġÕÊÌɯ ËÌɯ ÉÌÓÐÙÛÐÓËÐĀÐɯ ÎÐÉÐɯ ɁÐÕÛÙÈÖÙÈÓɯ ȹÊÏÈÐÙÚÐËÌȺɯ ÛÈÙÈÔÈɯ

ÚÐÚÛÌÔÓÌÙÐɂɯÝÌɯɁÌÒÚÛÙÈÖÙÈÓɯÛÈÙÈÔÈɯÚÐÚÛÌÔÓÌÙÐɂɯÖÓÈÙÈÒɯÐÒÐàÌɯÈàÙċÓÔÈÒÛÈËċÙȭ 

&ĹÕĹÔĹáËÌɯ ×ÐàÈÚÈËÈɯ ÔÌÝÊÜÛɯ ÉÈıÓċÊÈɯ ÐÕÛÙÈÖÙÈÓɯ ÛÈÙÈÔÈɯ ÚÐÚÛÌÔÓÌÙÐɯ

ÈÙÈÚċÕËÈɯE4D, Cerec AC, Lava C.O.S, iTERO, TRIOS, IOS Fastscan, MIA3D, 

DPI-3D, 3D Progress, Direct Scan, Planmeca PlanScan®, CS 3500, ZFX Intrascan 

3D, CEREC Omnicam, Bluescan-I ÎÐÉÐɯËÐÑÐÛÈÓɯġÓñĹɯÚÐÚÛÌÔÓÌÙÐɯÉÜÓÜÕÔÈÒÛÈËċÙɯ

(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, ARCTICA, 3Dentes, D900L, S 50 

ȿ$ÕÛÙàɀȮɯ+2"-200, ORIGIN Intelligence, DS 6000, 7Series, Scan 100, Cercon®eye, 

ZFX Scan III, i3Dscan, DD Argus M1, Scanner 880 ÎÐÉÐɯ ÛÈÙÈàċÊċÓÈÙɯ àÌÙɯ

ÈÓÔÈÒÛÈËċÙɯ(Ting-shu ve Jian, 2014). 

 

#ÐÑÐÛÈÓɯxÓñĹÓÌÙÐÕɯ ÝÈÕÛÈÑÓÈÙċɯȫɯ#ÌáÈÝÈÕÛÈÑÓÈÙċ 

 

ƕƝƜƔɀÓÐɯàċÓÓÈÙċÕɯÖÙÛÈÓÈÙċÕËÈɯËÐıɯÏÌÒÐÔÓÐĀÐÕÌɯÎÐÙÐıɯàÈ×ÈÕɯËÐÑÐÛÈÓɯġÓñĹɯÝÌɯ

ÛÈÙÈÔÈɯÚÐÚÛÌÔÓÌÙÐÕÐÕɯÒċÙċÓÔÈȮɯÉÖáÜÓÔÈɯÎÐÉÐɯËÌáÈÝÈÕÛÈÑÓÈÙċÕċÕɯÖÓÔÈÔÈÚċÕċÕɯ

àÈÕċɯÚċÙÈȰɯÒÖÓÈàɯËÌ×ÖÓÈÔÈɯÝÌɯÌÓÌÒÛÙÖÕÐÒɯÝÌÙÐɯÛÙÈÕÚÍÌÙÐɯÐÓÌɯËÌĀÐıÐÔÌɯÐáÐÕɯÝÌÙÔÌɯ
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gibi ek avantajÓÈÙċɯ ÝÈÙËċÙȭɯ  àÙċÊÈɯ ËÐÑÐÛÈÓɯ ÔÖËÌÓÓÌÙɯ ÚÈÕÈÓɯ ÖÓÈÙÈÒɯÔÈÕÐ×ÜÓÌ 

edilebilmekte; bu modellerden kesitsel  ÎġÙĹÕÛĹÓÌÙɯ ÈÓċÕÈÉÐÓÔÌÒÛÌɯ ÝÌɯ ÉÜɯ

görüntüler büyütülebilmektedir ("Ü×ÌÙÜÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖ; Yuzbasioglu ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƘ). 

*ÖÕÝÈÕÚÐàÖÕÌÓɯġÓñĹɯÈıÈÔÈÚċÕċɯÌÓÐÔÐne edip, direkt metodla tarama 

àÈ×ÈÕɯ ÐÕÛÙÈÖÙÈÓɯ ÛÈÙÈàċÊċÓÈÙȮɯ ÉÜÓÈÕÛċɯ ÙÌÍÓÌÒÚÐɯ ÖÓÈÕɯ ÏÈÚÛÈÓÈÙËÈɯ ÝÌàÈɯ ËÜËÈÒ-

ËÈÔÈÒɯàÈÙċÒÓċɯÏÈÚÛÈÓÈÙËÈɯÐÕÛÙÈÖÙÈÓɯÛÈÙÈÔÈɯÚċÙÈÚċÕËÈɯÈÚ×ÐÙÈÚàÖÕɯÙÐÚÒÐÕÌɯàÈɯËÈɯ

ÚÖÓÜÕÜÔɯ àÖÓÜɯ ÚċÒċÕÛċÚċÕÈɯ ÚÌÉÌ×ɯ ÖÓÔÈàÈÊÈĀċɯ ÐñÐÕɯ ËÐÙÌÒÛɯ àġÕÛÌÔɯ ÉÜɯ ÛĹÙɯ

hastalaÙËÈɯÈÝÈÕÛÈÑɯÚÈĀÓÈÔÈÒÛÈËċÙɯȹ"Ü×ÌÙÜÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȺȭ 

'ÈÚÛÈɯ ÛÈÙÈÍċÕËÈÕɯ ÒÖÓÈàɯ ÒÈÉÜÓɯ ÌËÐÓÌÉÐÓÐÙɯ ÖÓÔÈÚċȮɯ ×ÙÌ×ÈÙÈÚàÖÕÜÕɯ Ĺñɯ

ÉÖàÜÛÓÜɯġÕÐáÓÌÕÔÌÚÐÕÌɯÖÓÈÕÈÒɯÚÈĀÓÈÔÈÚċȮɯÔÈÓÐàÌÛɯÝÌɯáÈÔÈÕɯÒÖÕÜÚÜÕËÈɯÌÛÒÐÕɯ

ÖÓÔÈÚċɯËÐĀÌÙɯÈÝÈÕÛÈÑÓÈÙċɯÈÙÈÚċÕËÈËċÙɯȹ"Ü×ÌÙÜÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ2012). 

Tedavi ve üretim siklusundaki hata akümülasyonunu elimine 

ÌÛÔÌÒÛÌËÐÙȭɯ'ÌÒÐÔÌɯÒÖÕÝÈÕÚÐàÖÕÌÓɯġÓñĹɯÈıÈÔÈÚċÕËÈɯÚÖÙÜÕɯàÈÙÈÛÈÕɯÝÌɯÏÈÛÈàÈɯ

ÚÌÉÌÉÐàÌÛɯ ÝÌÙÌÉÐÓÌÕȮɯ ÏÈÝÈɯ ÒÈÉÈÙÊċÒÓÈÙċÕċÕɯ ÝÈÙÓċĀċȮɯ ġÓñĹɯ ÒÈıċĀċÕċÕɯ ÏÈÙÌÒÌÛɯ

ÌÛÔÌÚÐȮɯàÌÛÌÙÚÐáɯġÓñĹɯÔÈÛÌÙàÈÓÐɯÜàÎÜÓÈÕÔÈÚċɯgibi faktörlerin dijital ölçüde 

ÌÓÐÔÐÕÌɯÌËÐÓÔÐıɯÖÓÔÈÚċɯġÕÌÔÓÐɯÈÝÈÕÛÈÑÓÈÙċÕËÈÕËċÙȭɯ/ÙÖÛÌÛÐÒɯ#Ðıɯ3ÌËÈÝÐÚÐɯÝÌɯ

.ÙÛÖËÖÕÛÐɯËÈÓÓÈÙċÕËÈɯÖÒÓĹáÈÓɯÐÓÐıÒÐÓÌÙÐÕɯÒÈàËċÕÈɯÐÏÛÐàÈñɯËÜàÜÓÈÉÐÓÔÌÒÛÌËÐÙȭɯ

!ÜɯÈÔÈñÓÈɯÏÈÚÛÈàÈɯÚÐÓÐÒÖÕɯÔÈÛÌÙàÈÓÐɯÝÌàÈɯÔÜÔɯċÚċÙÛċÓÔÈÒÛÈËċÙȭɯ%ÈÒÈÛɯġÓñĹÓer 

ËÐÑÐÛÈÓɯÖÓÈÙÈÒɯÈÓċÕÔċıÚÈȮɯÔÈÒÚÐÓÓÌÙɯÝÌɯÔÈÕËÐÉÜÓÌÙɯËÐıÓÌÙɯÈÙÈÚċÕÈɯÏÐñɯÉÐÙıÌàɯ

àÌÙÓÌıÛÐÙÐÓÔÌÔÌÒÛÌËÐÙȭɯ!ÜɯËÜÙÜÔɯÐÚÌɯÜàÎÜÕɯÖÓÔÈàÈÕɯÐÕÛÌÙÖÒÓĹáÈÓɯÐÓÐıÒÐËÌɯ

ÒÈàċÛɯÈÓċÕÔÈÚċɯÙÐÚÒÐÕÐɯËĹıĹrmektedir (Polido, 2010).  
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#ÐÑÐÛÈÓɯxÓñĹɯ2ÐÚÛÌÔÓÌÙÐÕËÌÒÐɯ!ÌÕáÌÙÓÐÒÓÌÙɯ5Ìɯ%ÈÙÒÓċÓċÒÓÈÙ 

 

Tablo 2.6ȭɯ8ÈàÎċÕɯ*ÜÓÓÈÕċÓÈÕɯdÕÛÙÈÖÙÈÓɯ#ÐÑÐÛÈÓɯxÓñĹɯ2ÐÚÛÌÔÓÌÙÐÕÐÕɯ*ÈÙıċÓÈıÛċÙċÓÔÈÚċɯ(Ting-shu ve Jian, 2014). 

3ÈÙÈàċÊċ ©ÐÙÒÌÛ 3ÈÙÈàċÊċɯ3Ð×Ðɯ

ɤËÖĀÙÜÓÜÒ 

IÈÓċıÔÈɯ/ÙÌÕÚÐÉÐ (ıċÒɯ

*ÈàÕÈĀċ 

Görüntüleme 

Tipi  

Kaplama 

&ÌÙÌÒÓÐÓÐĀÐ 

Klinikte 

Frezeleme 

IċÒċıɯ

%ÖÙÔÈÛċ 

CEREC 

AC 

Sirona 

Dental 

System 

dÕÛÙÈÖÙÈÓ Active 

triangulation ve 

optical microscopy 

Görünür 

ÔÈÝÐɯċıċÒ 

Çoklu 

görüntüleme  

Evet / 

Optisprey  

Evet Özel  

iTero  Cadent 

INC. 

dÕÛÙÈÖÙÈÓ Parallel confocal/ 

Telecentric 

microscopy 

*ċÙÔċáċɯ

lazer 

Çoklu 

görüntüleme  

Yok  'ÈàċÙɯ Özel 

veya 

selektif 

STL 

E4D D4D 

Tech.  

LLC 

dÕÛÙÈÖÙÈÓ Optical coherence 

tomography ve 

confocal 

microscopy 

Lazer Çoklu 

görüntüleme  

Bazen  Evet Özel 

Lava 

C.O.S. 

3M 

ESPE 

dÕÛÙÈÖÙÈÓ Active wavefront 

sampling (3D in 

motion) 

3ÐÛÙÌıÐÔÓÐɯ

görünür 

ÔÈÝÐɯċıċÒ 

Video  Evet  'ÈàċÙɯ Özel  

 



63 
 

Tablo 2.6. (devam) 8ÈàÎċÕɯ*ÜÓÓÈÕċÓÈÕɯdÕÛÙÈÖÙÈÓɯ#ÐÑÐÛÈÓɯxÓñĹɯ2ÐÚÛÌÔÓÌÙÐÕÐÕɯ*ÈÙıċÓÈıÛċÙċÓÔÈÚċɯ(Ting-shu ve Jian, 2014). 

3ÈÙÈàċÊċ ©ÐÙÒÌÛ 3ÈÙÈàċÊċɯ3Ð×Ðɯ

ɤËÖĀÙÜÓÜÒ 

IÈÓċıÔÈɯ/ÙÌÕÚÐÉÐ (ıċÒɯ

*ÈàÕÈĀċ 

Görüntülem

e Tipi  

Kaplama 

&ÌÙÌÒÓÐÓÐĀÐ 

Klinikte 

Frezeleme 

IċÒċıɯ

%ÖÙÔÈÛċ 

IOS 

Fastscan 

IOS Tech. 

INC. 

dÕÛÙÈÖÙÈÓ Active triangulation 

ve Schleimpflug 

principle 

Lazer 3 görüntü  Evet  'ÈàċÙ STL 

DPI -3D Dimension

al 

Photonics 

Int. 

dÕÛÙÈÖÙÈÓ Accordion fringe 

interferometry (AFI) 

350-500 

nm 

dalga 

boyu 

Çoklu 

görüntüle

me 

Yok 'ÈàċÙ STL 

3D 

Progress 

MHT Spa- 

MHT 

Optic 

Research 

dÕÛÙÈÖÙÈÓ Confocal microscopy 

ve moire 

Optik  3 görüntü  Yok / 

Opak 

gerekebilir  

'ÈàċÙ STL 

Direct 

Scan 

Hint -Els 

GmbH 

dÕÛÙÈÖÙÈÓ Stereoscopic vision 

ve linear projection 

Optik  Çoklu 

görüntüle

me 

Yok 'ÈàċÙ STL 

TRIOS  3 Shape 

A/S 

dÕÛÙÈÖÙÈÓ Confocal microscopy Optik  Çoklu 

görüntüle

me 

Yok  'ÈàċÙ Özel 

veya 

STL 
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2.3.2.7 Dijital Üretim  Sistemleri (Digital Manufacturing  Systems)   

 

/ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯĹÙÌÛÐÔÐÕÐÕɯÖÛÖÔÈÚàÖÕÜÕÈɯàġÕÌÓÐÒɯÛÌÔÌÓÓÌÙȮɯ

ËÐıɯ ÏÌÒÐÔÓÐĀÐÕÌɯ ƕƝƜƔɀÓÐɯ àċÓÓÈÙËÈɯ ÎÐÙÐıɯ àÈ×ÔċıɯCAD/CAM sistemleriyle 

ÈÛċÓÔċıÛċÙȭɯ 'ÈÚÛÈÓÈÙċÕɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ġÔÙĹȮɯ ÉÐàÖÓÖÑÐÒɯ ÜàÜÔÜɯ ÝÌɯ ÌÚÛÌÛÐÒɯ

ġáÌÓÓÐÒÓÌÙÐɯ ÐÓÌɯ ÐÓÎÐÓÐɯ ÉÌÒÓÌÕÛÐÓÌÙÐÕËÌÒÐɯ ÈÙÛċıȮ " #ɤ" ,ɯ ÚÐÚÛÌÔÓÌÙÐÕÐÕɯ ÏċáÓÈɯ

ÎÌÓÐıÔÌÓÌÙÐÕÐɯÚÈĀÓÈÔċıÛċÙ (BeÜÌÙɯÝÌɯËÐĀÌÙÓÌÙÐ, 200ƜȰɯ/ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015; 

2ÛÙÜÉɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006). 

Bilgisayar destekli üretim  ÔÌÒÈÕÐáÔÈÚċɯÈËċɯÈÓÛċÕËÈɯÏÌÙÏÈÕÎÐɯÉÐÙɯ×ÈÙñÈȮɯ

bilgisayar destekli bir sistem üzerinden üretilebilmektedir. Bu amaçla, dental 

ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ĹÙÌÛÐÔÐɯ ÈıÈÔÈÚċÕËÈɯ ÉÐÙñÖÒɯ ÛÌÒÕÐÒɯ ÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙȭɯ &ÌÙÌÒɯ

eÕËĹÚÛÙÐɯÎÌÙÌÒÚÌɯÛċ×ɯÈÓÈÕÓÈÙċÕËÈȮɯÍÐáÐÒÚÌÓɯÉÐÙɯ×ÙÖÛÖÛÐ×ÐÕɯĹÙÌÛÐÔÐɯÐñÐÕɯĹñɯÍÈÙÒÓċɯ

àÈÒÓÈıċÔɯ ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȯ Eksiltme (subtraktif) y öntemi, ekleme (aditif ) 

yöntemi, kombine (hibrit)  yöntem ȹ©ÌÒÌÙɯ ÝÌɯErsoy, 2010). Söz konusu 

àġÕÛÌÔÓÌÙɯ ÐñÌÙÐÚÐÕËÌÕɯ ÈËÐÛÐÍɯ ĹÙÌÛÐÔȮɯ ÐÚÛÌÕÐÓÌÕɯ ÉÐñÐÔËÌɯ ÒÖÔ×ÓÌÒÚȮɯ ËĹıĹÒɯ

ÏÈÊÐÔÓÐȮɯÉÐÙÌàÚÌÓɯÎÌÖÔÌÛÙÐÓÌÙÐÕɯĹÙÌÛÐÓÔÌÚÐÕÌɯÖÓÈÕÈÒɯÛÈÕċÔÈÚċÕËÈÕɯġÛĹÙĹɯġÕɯ

ÖÓÈÕÈɯñċÒÔċıÛċÙȭɯ!ÜÕÈɯÌÒɯÖÓÈÙÈÒɯÈËÐÛÐÍɯÛÌÒÕÐÒɯÝÌÙÐÔÐɯÈÙÛċÙÈÙÈÒɯÔÈÛÌÙàÈÓɯÐÚÙÈÍċÕċɯ

miÕÐÔÈÓÐáÌɯÌÛÔÐıÛÐÙȭɯ!ÜɯÕÌËÌÕÓÌɯÖÉÑÌÓÌÙÐÕɯÛÈÉÈÒÈɯÛÈÉÈÒÈɯÌÒÓÌÕÌÙÌÒɯĹÙÌÛÐÔÐÕÐɯ

ÐÍÈËÌɯ ÌËÌÕɯ ÈËÐÛÐÍɯ ÛÌÒÕÐÒȮɯ ÎĹÕĹÔĹáɯ ËÐıɯ ÏÌÒÐÔÓÐĀÐÕËÌɯ ġÕÌÔÓÐɯ ÉÐÙɯ ÙÖÓɯ

ÖàÕÈÔÈÒÛÈËċÙȭ 

 

Subtraktif Üretim   

 

$ÒÚÐÓÛÔÌɯàġÕÛÌÔÐȮɯÚÜÉÛÙÈÒÛÐÍɯÛÌÒÕÐÒɯàÈɯËÈɯÍÙÌáÌÓÌÔÌɯÛÌÒÕÐĀÐɯÖÓÈÙÈÒɯËÈɯ

ÈËÓÈÕËċÙċÓÔÈÒÛÈËċÙ ȹ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006; Van Noort, 2012). Söz konusu 

àġÕÛÌÔËÌɯÖÓÜıÛÜÙÜÓÔÈÒɯÐÚÛÌÕÌÕɯÙÌÚÛÖÙÈÚàÖÕÜÕɯĹÙÌÛÐÔÐȮɯÉÓÖÒÛÈÕɯÒÈáċÕÈÙÈÒɯ

ÌÓËÌɯÌÛÔÌɯÌÚÈÚċÕÈɯËÈàÈÕÔÈÒÛÈËċÙȭɯ ÕÊÈÒɯÉĹàĹÒɯÔÐÒÛÈÙËÈɯÔÈÛÌÙàÈÓÐÕɯáÐàÈÕɯ

ÖÓÔÈÚċɯÚġáɯÒÖÕÜÚÜËÜÙȭɯIĹÕÒĹɯÛÐ×ÐÒɯÉÐÙɯÙÌÚÛÖÙÈÚàÖÕɯÖÓÜıÛÜÙÔÈÒɯÐñÐÕɯ×ÙÌÍÈÉÙÐÒɯ

ÉÓÖĀÜÕɯÖÙÛÈÓÈÔÈɯǔƝƔɀÓċÒɯÉÐÙɯÒċÚÔċɯÒÜÓÓÈÕċÓÔÈÒÛÈɯÝÌɯÉÓÖĀÜÕɯàÈÒÓÈıċÒɯǔƕƔɀÜɯ
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ÏÌÙɯ ÚÌÍÌÙÐÕËÌɯ áÐàÈÕɯ ÖÓÔÈÒÛÈËċÙȭɯ  àÙċÊÈɯ ǔƕƔɀÓÜÒɯ ÈÙÛċÒɯ ÔÈÛÌÙàÈÓÐÕɯ ÎÌÙÐɯ

ËġÕĹıĹÔĹɯËÌɯÚÈĀÓÈÕÈÔÈÔÈÒÛÈËċÙ ȹ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ©ÌÒÌÙɯÝÌɯ$ÙÚÖàȮɯ

2010; Van Noort, 2012). &ÌñÔÐıÛÌÕɯÎĹÕĹÔĹáÌɯƖƔɀËÌÕɯÍÈáÓÈɯÍÙÌáÌɯÚÐÚÛÌÔÐɯ

ÎÌÓÐıÛÐÙÐÓÔÐıɯÝÌɯÉÜɯÚÐÚÛÌÔÓÌÙɯÚÌÙÛɯÐıÓÌÔÌɯȹhard machining) ÝÌɯàÜÔÜıÈÒɯÐıÓÌÔÌɯ

(soft machining) olarak temelde 2 kategoriye ÈàÙċÓÔċıÛċÙȭ 

1ÌÚÛÖÙÈÚàÖÕÜÕɯ ÚÐÕÛÌÙÓÌÕÔÐıɯ ÔÖÕÖÉÓÖÒÛÈÕɯ ÍÙÌáÌÓÌÕÔÌÚÐɯ ÐÓÌɯ ÌÓËÌɯ

ÌËÐÓÔÌÚÐɯÖÓÈÙÈÒɯÛÈÕċÔÓÈÕÈÕɯÚÌÙÛɯÐıÓÌÔÌɯàġÕÛÌÔÐÕËÌɯÛÈÔɯÖÓÈÙÈÒɯÚÐÕÛÌÙÓÌÕÔÐıɯ

ÎġáÌÕÌÒÚÐáɯÐÕÎÖÛÓÈÙɯÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ!ÜɯàġÕÛÌÔËÌɯÍÙÌáÌÓÌÔÌɯÐıÓÌÔÐɯÖÓËÜÒñÈɯ

áÖÙɯàÈ×ċÓÔÈÒÛÈËċÙȭɯ ÕÊÈÒɯÛÌÒÙÈÙɯÚÐÕÛÌÙÓÌÔÌɯÐıÓÌÔÐÕÌɯÛÈÉÐɯÛÜÛÜÓÔÈÓÈÙċÕÈɯÎÌÙÌÒɯ

àÖÒÛÜÙȭɯ8ÜÔÜıÈÒɯÐıÓÌÔÌɯÐÚÌɯÚÖÕÙÈËÈÕɯÚÐÕÛÌÙÓÌÕÌÊÌÒɯÖÓan bloktan freze ile 

ÙÌÚÛÖÙÈÚàÖÕɯ ÌÓËÌɯ ÌËÐÓÔÌÚÐɯ ÐıÓÌÔÐɯ ÖÓÈÙÈÒɯ ÐÍÈËÌɯ ÉÜÓÔÈÒÛÈËċÙȭ Presinterize 

ÐÕÎÖÛÓÈÙɯÎġáÌÕÌÒÓÐɯÖÓÜ×ȮɯÏċáÓċɯÉÐÙɯÍÙÌáÌÓÌÔÌɯÐıÓÌÔÐÕÌɯÖÓÈÕÈÒɯÛÈÕċÔÈÒÛÈËċÙÓÈÙȭɯ

&ġáÌÕÌÒÓÐɯàÈ×ċÕċÕɯÌÓÐÔÐÕÌɯÌËÐÓÌÉÐÓÔÌÚÐɯÐñÐÕɯÛÌÒÙÈÙɯÉÐÙɯÚÐÕÛÌÙÓÌÔÌɯÐıÓÌÔÐÕÌɯ

ÛÈÉÐɯÛÜÛÜÓÔÈÓÈÙċɯÎÌÙÌÒÔÌÒÛÌËÐÙ ȹ$ÉÌÙÛɯÝÌɯËÐĀÌÙÓÌÙÐ, 2009; Griggs, 2007). Son 

àċÓÓÈÙËÈɯ ÎÌÓÐıÛÐÙÐÓÔÐıɯ àÜÔÜıÈÒɯ ÔÌÛÈÓɯ ÉÓÖÒÓÈÙċÕɯ ÐıÓÌÔɯ ÉÈÚÈÔÈÒÓÈÙċɯ ×ÙÌ-

ÚÐÕÛÌÙÐáÌɯ ÍÖÙÔËÈÒÐɯ áÐÙÒÖÕàÈÕċÕɯ ÐıÓÌÔɯ ÉÈÚÈÔÈÒÓÈÙċɯ ÐÓÌɯ ÏÌÔÌÕɯ ÏÌÔÌÕɯ

benzerdir (*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ.  

'ÌÙɯÐÒÐɯÚÐÚÛÌÔɯËÌɯÚÜÉÛÙÈÒÛÐÍɯàġÕÛÌÔɯÖÓËÜĀÜÕËÈÕȮɯÏÌÙɯÐÒÐɯÚÐÚÛÌÔÐÕɯËÌɯ

ÌÕɯÉĹàĹÒɯËÌáÈÝÈÕÛÈÑċɯġÕÌÔÓÐɯÖÙÈÕËÈɯÔÈÛÌÙàÈÓɯÏÈÙÊÈÔÈÓÈÙċËċÙȭɯIĹÕÒĹɯÈÙÛċÒɯ

ÒċÚċÔÓÈÙɯ ÍÙÌáÌɯ ÐıÓÌÔÐÕËÌÕɯ ÚÖÕÙÈɯ ÒÜÓÓÈÕċÓÈÔÈÔÈÒÛÈɯ ÝÌɯ Úġáɯ ÒÖÕÜÚÜɯ ÈÙÛċÒɯ

ÔÈÛÌÙàÈÓÐÕɯÎÌÙÐɯËġÕĹıĹÔĹɯËÌɯÔĹÔÒĹÕɯÖÓÔÈÔÈÒÛÈËċÙȭɯ2ÌÙÛɯÐıÓÌÔÌɯàġÕÛÌÔÐɯ

ÐÓÌɯĹÙÌÛÐÓÌÕɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯËÖĀÙÜɯıÌÒÐÓɯÝÌɯÛÈÔɯÉÖàÜÛÓÈÙËÈɯÌÓËÌɯÌËÐÓÔÌɯÎÐÉÐ 

ÈÝÈÕÛÈÑÓÈÙɯÚÜÕÈÙÒÌÕȰɯÚÐÕÛÌÙÓÌÕÔÐıɯÚÌÙÈÔÐÒÓÌÙÐÕɯÐıÓÌÕÔÌÚÐÕÐÕɯÏÌÔɯ×ÈÏÈÓċɯÏÌÔɯ

ËÌɯ áÈÔÈÕɯ ÒÈàÉċɯ àÈÙÈÛÈÕɯ ÉÐÙɯ ÚĹÙÌñɯ ÖÓÔÈÚċɯ àġÕÛÌÔÐÕɯ ÌÕɯ ġÕÌÔÓÐɯ

ËÌáÈÝÈÕÛÈÑÓÈÙċÕËÈÕËċÙȭɯ àÙċÊÈɯÉÜɯàġÕÛÌÔËÌɯÈÓÌÛÓÌÙɯÈĀċÙɯÈÉÙÈáàÖÕÈɯÔÈÙÜáɯ

ÒÈÓÔÈÒÛÈËċÙ (*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2016). Ek 

ÖÓÈÙÈÒȮɯ ÒċÙċÓÎÈÕɯ ÔÈÛÌÙàÈÓÐÕɯ ÐıÓÌÕÔÌÚÐɯ ÌÚÕÈÚċÕËÈɯ ÚÌÙÈÔÐÒɯ àĹáÌàÐÕËÌɯ
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ÔÐÒÙÖÚÒÖÉÐÒɯ ñÈÛÓÈÒÓÈÙċÕɯ ÖÓÜıÔÈɯ ÙÐÚÒÐɯ ÝÈÙËċÙȭɯ !Üɯ ËÜÙÜÔɯ àÜÔÜıÈÒɯ ÐıÓÌÔÌɯ

ÚċÙÈÚċÕËÈɯ ÔÌàËÈÕÈɯ ÎÌÓÔÌÔÌÒÛÌËÐÙȭɯ IĹÕÒĹɯ ıÌÒÐÓÓÌÕËÐÙÔÌɯ ÚÐÕÛÌÙÓÌÔÌɯ

ÐıÓÌÔÐÕËÌÕ öncÌɯ àÈ×ċÓÔÈÒÛÈËċÙȭɯ dÓÈÝÌÛÌÕȮɯ ÚÐÕÛÌÙÓÌÕÔÌÔÐı ÔÖÕÖÉÓÖÒÓÈÙċÕɯ

ÍÙÌáÌÓÌÕÔÌÚÐȮɯ ÏÌÔɯ ËÈÏÈɯ ÒċÚÈɯ ÐıÓÌÔÌɯ ÚĹÙÌÚÐÕÌɯ ÏÌÔɯ ËÌɯ ÈÓÌÛÐÕɯ ËÈÏÈɯ ÜáÜÕɯ

ÒÜÓÓÈÕċÔɯÚÐÒÓÜÚÜÕÈɯÚÈÏÐ×ɯÖÓÔÈÚċÕċɯÚÈĀÓÈÔÈÒÛÈËċÙ (*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ

*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2016)ȭɯ%ÈÒÈÛɯàÜÔÜıÈÒɯÐıÓÌÔÌɯàġÕÛÌÔÐɯÐÓÌɯĹÙÌÛÐÓÔÐıɯ

ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯàÈ×ċÚċÕċÕɯÝÌɯıÌÒÓÐÕÐÕɯËÖĀÙÜÓÜĀÜɯÚÌÙÛɯÐıÓÌÔÌàÌɯÎġÙÌɯÉÐÙÈáɯ

ËÈÏÈɯÚċÒċÕÛċÓċɯÉÐÙɯËÜÙÜÔËÜÙȭɯ!ÜÕÜÕɯÕÌËÌÕÐɯÐÚÌɯËÈÏÈɯÚÖÕÙÈɯàÈ×ċÓÈÊÈÒɯÖÓÈÕɯ

ÚÐÕÛÌÙÓÌÔÌɯÌÚÕÈÚċÕËÈɯÔÌàËÈÕÈɯÎÌÓÌÊÌÒɯÖÓÈÕɯÉĹáĹÓÔÌËÐÙ (Bindl ve Mörmann, 

2ƔƔƛȰɯ$ÉÌÙÛɯÝÌɯËÐĀÌÙÓÌÙÐ, 2009; Wong ve Hernandez, 2012). xÙÕÌĀÐÕɯàÜÔÜıÈÒɯ

ÔÌÛÈÓɯ ÍÙÌáÌÓÌÔÌɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓËÐÒÛÌÕɯ ÚÖÕÙÈɯ ÔÌÛÈÓɯ ÈÓÛɯ àÈ×ċÓÈÙɯ ÈÙÎÖÕɯ ÎÈáċɯ

ÖÙÛÈÔċÕËÈɯÝÌɯàĹÒÚÌÒɯËÌÙÌÊÌËÌɯÚÐÕÛÌÙÓÌÔÌɯÜàÎÜÓÈÔÈÚċÕÈɯÛÈÉÐɯÛÜÛÜÓÔÈÒÛÈËċÙȭɯ

2ġáɯÒÖÕÜÚÜɯÜàÎÜÓÈÔÈɯǔƕƕɯÉĹáĹÓÔÌɯÐÓÌɯÚÖÕÜñÓÈÕÔÈÒÛÈËċÙɯȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

20ƕƚȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȺ. 

2ÜÉÛÙÈÒÛÐÍɯàġÕÛÌÔÓÌÙɯÏÈÓÌÕɯÒÓÐÕÐÒÛÌɯàÈàÎċÕɯÉÐÙɯÒÜÓÓÈÕċÔÈɯÚÈÏÐ×ɯÖÓÚÈɯ

da; önemli avantajlara ve üstün özelliklere sahip olan aditif üretim teknikleri 

ÏċáÓÈɯÎÌÓÐıÔÌàÌɯËÌÝÈÔɯÌÛÔÌÒÛÌËÐÙȭɯ!ÜɯËÜÙÜÔɯÐÚÌɯÈËÐÛÐÍɯàġÕÛÌÔÐÕɯàÈÒċÕ 

zamanda freze tekniklerinin yerini alac ÈĀċÕċÕɯÌÕɯÉĹàĹÒɯÎġÚÛÌÙÎÌÚÐËÐÙȭɯ 

 

Aditif Üretim  

 

 ËÐÛÐÍɯ ĹÙÌÛÐÔɯ ÚÐÚÛÌÔÓÌÙÐȮɯ ÉÐÓÎÐÚÈàÈÙɯ ËÌÚÛÌĀÐɯ ÐÓÌɯ Ĺñɯ ÉÖàÜÛÓÜɯÛÈÚÈÙċÔċ 

ȹ" #Ⱥɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓÔÐıɯ ÉÐÙɯ ÖÉÑÌÕÐÕɯ ÛÈÉÈÒÈɯ ĹáÌÙÐÕÌɯ ÛÈÉÈÒÈɯ ÌÒÓÌÕÌÙÌÒɯ

ĹÙÌÛÐÓÔÌÚÐÕÐɯ ÚÈĀÓÈàÈÕɯ ÚÐÚÛÌÔÓÌÙɯ ÖÓÈÙÈÒɯ ÛÈÕċÔÓÈÕÔÈÒÛÈËċÙÓÈÙ (Azari ve 

Nikzad, 2009; Madhav ve Daule, 2013; Ruiz ve diĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ3ÖÙÈÉÐɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ5ÈÕɯ-ÖÖÙÛȮɯƖƔƕƖȺ. Aditif üretim, American Society for Testing 

and Materials (ASTM) ÛÈÙÈÍċÕËÈÕɯÐÚÌɯıÜɯıÌÒÐÓËÌɯÐÍÈËÌɯÌËÐÓÔÌÒÛÌËÐÙȯɯ 
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Ɂ2ÜÉÛÙÈÒÛÐÍɯĹÙÌÛÐÔɯÔÌÛÖËÓÈÙċÕÈɯáċÛɯÖÓÈÊÈÒɯıÌÒÐÓËÌȮɯĹñɯÉÖàÜÛÓÜɯÔÖËÌÓÐÕɯÉÐÓÎÐÚÈàÈÙɯ

ÝÌÙÐÓÌÙÐÕËÌÕɯÖÉÑÌÓÌÙɯĹÙÌÛÔÌÒɯÈÔÈÊċàÓÈȮɯÔÈÛÌÙàÈÓÓÌÙÐÕɯÒÈÛÔÈÕÓÈÕÈÙÈÒɯȹÛÈÉÈÒÈɯĹáÌÙÐÕÌɯ

ÛÈÉÈÒÈɯÌÒÓÌÕÌÙÌÒȺɯÉÐÙÓÌıÛÐÙÐÓÔÌÚÐɯÐıÓÌÔÐËÐÙɂ 

&ĹÕĹÔĹáɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯàÈàÎċÕɯÒÜÓÓÈÕċÔÈɯÚÈÏÐ×ɯÖÓÈÕɯÈËÐÛÐÍɯĹÙÌÛÐÔɯ

sistemi, üç boyutlu üretim (3D Printing), aditif fabrikasyon (additive 

fabrication)Ȯɯ ÏċáÓċɯ ×ÙÖÛÖÛÐ×ÓÌÔÌɯ(rapid prototyping)Ȯɯ ÛÈÉÈÒÈÓċɯ ĹÙÌÛÐÔɯ(layered 

manufacturing) ÝÌàÈɯÒÈÛċɯÚÌÙÉÌÚÛɯıÌÒÐÓÓÐɯĹÙÌÛÐÔɯ(solid freeform fabrication) olarak 

da ifade edilebilmektedir  (Azari ve Nikzad, 2009; Madhav ve Daule, 2013; 

Sun ve 9ÏÈÕÎȮɯƖƔƕƖȰɯ3ÖÙÈÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015; Van Noort, 2012)ȭɯ'ċáÓċɯĹÙÌÛÐÔɯ

ÈÕÓÈÔċÕËÈÒÐɯɁÙÈ×ÐËɯ×ÙÖÛÖÛà×ÐÕÎɯɤɯÔÈÕÜÍÈÊÛÜÙÐÕÎɂ isminden köken alan aditif 

àġÕÛÌÔȮɯÐÓÒɯÒÌáɯƕƝƜƔɀÓÌÙËÌɯ×ÙÖÛÖÛÐ×ÓÌÙÐÕȮɯÔÖËÌÓÓÌÙÐÕɯÝÌɯËġÒĹÔɯÌÓÌÔÈÕÓÈÙċÕċÕɯ

ĹÙÌÛÐÔÐɯ ÈÔÈÊċàÓÈɯ ÒÜÓÓÈÕċÓÔÈàÈɯ ÉÈıÓÈÕÔċıÛċÙȭ  ËÐÛÐÍɯ ÚÐÚÛÌÔÓÌÙÐÕɯ ÐıÓÌàÐıɯ

ÚÐÒÓÜÚÓÈÙċɯÉÐÙÉÐÙÐÕËÌÕɯÍÈÙÒÓċɯÖÓÚÈɯËÈȰɯÎÌÕÌÓɯÖÓÈÙÈÒɯƙɯÖÙÛÈÒɯÈıÈÔÈàÈɯÚÈÏÐ×ÛÐÙÓÌÙȭɯ

!ÜɯÈıÈÔÈÓÈÙ (Van Noort, 2012): 

¶ CAD moËÌÓÐÕɯÖÓÜıÛÜÙÜÓÔÈÚċ 

¶ " #ɯÔÖËÌÓɯÝÌÙÐÓÌÙÐÕÐÕɯ23+ɯËÖÚàÈÚċÕÈɯËġÕĹıÛĹÙĹÓÔÌÚÐ 

¶ STL modelin matematiksel olarak tabakalar halinde dilimlenmesi  

¶ 3ÈÉÈÒÈɯÛÈÉÈÒÈɯĹÙÌÛÐÔÐÕɯÎÌÙñÌÒÓÌıÛÐÙÐÓÔÌÚÐ 

¶ ²ÙÌÛÐÔÐÕɯÛÈÔÈÔÓÈÕÔÈÚċÕċɯÛÈÒÐÉÌÕɯàÈ×ċÓÈÕɯÌÒɯÐıÓÌÔÓÌÙɯ 

9ÈÔÈÕɯÐñÌÙÐÚÐÕËÌɯÈËÐÛÐÍɯĹÙÌÛÐÔÐÕȮɯËÐıɯÏÌÒÐÔÓÐĀÐɯÐñÐÕɯÉĹàĹÒɯÉÐÙɯÖÓÈÕÈÒɯ

ÖÓËÜĀÜɯ ÍÐÒÙÐɯ ÖÙÛÈàÈɯ ÈÛċÓÔċıɯ ÝÌɯ ËÌÕÛÈÓɯ ÈÓÈÕËÈɯ ÒÜÓÓÈÕċÔċɯ ÏċáÓÈɯ àÈàċÓÔċıÛċÙȭɯ

2ċÕċÍÓÈÔÈËÈɯÉÌÓÐÙÛÐÓÔÐıɯÖÓÈÕɯÈËÐÛÐÍɯĹÙÌÛÐÔɯÛÌÒÕÐÒÓÌÙÐÕÐÕɯÛÈÔÈÔċɯËÐıɯÏÌÒÐÔÓÐĀÐɯ

ÈÓÈÕċÕËÈɯ ÒÜÓÓÈÕċÓÔÈÔÈÒÛÈËċÙȭɯ #ÈÏÈɯñÖÒɯ ÔĹÏÌÕËÐÚÓÐÒɯ ÈÓÈÕÓÈÙċÕËÈɯ àÈàÎċÕɯ

ÒÜÓÓÈÕċÔÈɯ ÚÈÏÐ×ɯ ÛÌÒÕÐÒÓÌÙËÌÕɯ ËÐıɯ ÏÌÒÐÔÓÐĀÐÕËÌɯ ÙÜÛÐÕɯ ÒÜÓÓÈÕċÔÈɯ ÎÐÙÔÐıɯ

ÖÓÈÕÓÈÙċɯ ıÜÕÓÈÙËċÙȯɯ(i)Stereolithography, (ii)Laminated Object Manufacturing, 

(iii)Selective Laser Sintering, (iv)Selective Laser Melting, (v)Fused Deposition 

Modelling, (vi)Selective Electron Beam Melting ve (vii)Multi -jet Solidification 
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(Azari ve NiÒáÈËȮɯƖƔƔƝȰɯ!ÈÙÛÖÓÖɯÝÌɯËÐĀÌÙÓÌÙÐ, 2012; Günsoy ve Ulusoy, 2015; 

Madhav  ve DauÓÌȮɯƖƔƕƗȰɯ0ÜÈÕÛÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰɯ3ÖÙÈÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015; 

Van Noort, 2012). 

 

Stereolitografi  (Stereolithograpgy Apparatus  ɬ SLA) 

 

ƗɯÉÖàÜÛÓÜɯÔÖËÌÓÓÌÙÐÕɯÍÖÛÖÚÌÕÚÐÛÐÍɯ×ÖÓÐÔÌÙɯÈÙÈÊċÓċĀċàÓÈɯĹÙÌÛÐÓËÐĀÐɯ2+ ɯ

ÛÌÒÕÐĀÐȮɯÈËÐÛÐÍɯÛÌÒÕÐÒÓÌÙɯÐñÌÙÐÚÐÕËÌɯÌÕɯàÈàÎċÕɯÒÜÓÓÈÕċÓÈÕċËċÙ (Heynick ve Stotz, 

2009). 3ÌÒÕÐÒɯ ƕƝƜƔɀÓÐɯ àċÓÓÈÙËÈɯ  ÔÌÙÐÒÈɀda HullȮɯ %ÙÈÕÚÈɀËÈɯ ÐÚÌɯAndre 

ÛÈÙÈÍċÕËÈÕɯÛÈÕċÔÓÈÕÔċıÛċÙ ȹ1ÜÐáɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȺ. Sistematik olarak 3 temel 

ÌÒÐ×ÔÈÕċɯ ÐñÌÙÔÌÒÛÌËÐÙȯ (i)%ÖÛÖÚÌÕÚÐÛÐÍɯ ÚċÝċàċɯ Ðçeren havuz, (ii)Modelin 

ĹÙÌÛÐÓËÐĀÐɯ ×ÓÈÛÍÖÙÔ, (iii) Ultraviyole (UV) lazer  (Azari ve Nikzad, 2009; 

GüÕÚÖàɯÝÌɯ4ÓÜÚÖàȮɯƖƔƕƙȰɯ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006; Van Noort, 2012). dÓÒɯÖÓÈÙÈÒɯ

ĹÙÌÛÐÓÌÊÌÒɯ ÖÓÈÕɯ ×ÈÙñÈÕċÕɯÛÈÚÈÙċÔċ " #ɯ ĹÕÐÛÌÚÐÕËÌɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓÔÌÒÛÌËÐÙȭɯ

#ÈÏÈɯÚÖÕÙÈɯÐÚÌɯ" #ɯÝÌÙÐɯËÖÚàÈÚċɯĹÙÌÛÐÔɯÐñÐÕɯ2+ ɯÊÐÏÈáċÕÈɯÈÒÛÈÙċÓÔÈÒÛÈËċÙɯ

ȹ1ÜÐáɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȺ.  

%ÖÛÖ×ÖÓÐÔÌÙɯÙÌáÐÕȮɯ45ɯċıċÕċÕÈɯÛÈÉÐɯÛÜÛÜÓËÜĀÜÕËÈɯÉÌÓÐÙÓÐɯÒÈÓċÕÓċÒÛÈÒÐɯÐÓÒɯ

tabaÒÈɯÚÌÙÛÓÌıÔÌÒÛÌËÐÙȭɯdÓÒɯÛÈÉÈÒÈÕċÕɯÚÌÙÛÓÌıÔÌÚÐÕÐɯÛÈÒÐÉÌÕɯÔÖËÌÓÐÕɯĹÙÌÛÐÓËÐĀÐɯ

×ÓÈÛÍÖÙÔȮɯ ÏÈÝÜáɯ ÐñÌÙÐÚÐÕËÌɯ Èáɯ ÉÐÙɯ ÔÌÚÈÍÌɯ ÈÓñÈÓÛċÓÔÈÒÛÈɯ ÝÌɯ àÌÕÐɯ ÛÈÉÈÒÈɯ

ÍÖÛÖ×ÖÓÐÔÌÙɯ ÙÌáÐÕɯ ġÕÊÌÒÐɯ ÛÈÉÈÒÈÕċÕɯ ĹáÌÙÐÕÌɯ ÜàÎÜÓÈÕÔÈÒÛÈËċÙȭɯ !Üɯ ÛÌÔÌÓɯ

ÐıÓÌÔÓÌÙɯĹñɯÉÖàÜÛÓÜɯÒÈÛċɯÔÈÛÌÙàÈÓÐÕɯÐÕıÈÚċ ȹ©ÌÒÐÓɯ2.12) tamamlanana kadar 

ËÌÝÈÔɯ ÌÛÔÌÒÛÌËÐÙȭɯ ,ÈÛÌÙàÈÓÐÕɯ ÒÌÕËÐÕËÌÕɯ ÈËÌáÐÝɯ ġáÌÓÓÐĀÐɯ ÐÚÌɯ ÛÈÉÈÒÈÓÈÙċÕɯ

ÉÐÙÉÐÙÐÕÌɯàÈ×ċıÔÈÚċÕÈɯàÈÙËċÔÊċɯÖÓÔÈÒÛÈËċÙȭɯdıÓÌÔÐÕɯÛÈÔÈÔÓÈÕÔÈÚċÕċɯÛÈÒÐÉÌÕɯ

ÏÈÝÜáɯÐñÌÙÐÚÐÕËÌÕɯàÌÕÐɯĹÙÌÛÐÓÔÐıɯÒÈÛċɯÔÈÛÌÙàÈÓɯñċÒÈÙċÓÔÈÒÛÈËċÙȭɯ!ÜɯÈıÈÔÈËÈɯ

materyalin  ×ÖÓÐÔÌÙÐáÈÚàÖÕÜÕÜÕɯǔƜƔɀÐɯÛÈÔÈÔÓÈÕÔċıÛċÙȭ 

 SÌÙÛÓÌıÔÌ/polimerizasyon  sürecini tamamlayana dek (geriye kalan 

ǔƖƔɀÓÐÒɯÒċÚÔċȺ bir süre daha UV kabini içerisinde bekletilmektedir  (Azari ve 

-ÐÒáÈËȮɯƖƔƔƝȰɯ!ÈÙÛÖÓÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȰɯ&ĹÕÚÖàɯÝÌɯ4ÓÜÚÖàȮɯƖƔƕƙȰɯ+ÐÜɯÝÌɯ
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ËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ,ÈËÏÈÝɯÝÌɯ#ÈÜÓÌȮɯƖƔƕƗȰɯ1ÜÐáɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ3ÖÙÈÉÐɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ5ÈÕɯ-ÖÖÙÛȮɯƖƔƕƖȺ. 

8ĹÒÚÌÒɯËÖĀÙÜÓÜÒȮɯÐàÐɯàĹáÌàɯÉÐÛÐÔÐȮɯıÌÍÍÈÍɯÔÖËÌÓɯĹÙÌÛÐÔÐɯàÈ×ċÓÈÉilmesi, 

àĹÒÚÌÒɯÔÌÒÈÕÐÒɯËÐÙÌÕñȮɯËÌÛÈàÓÈÙċÕɯÐàÐɯàÈÕÚċÛċÓÔÈÚċɯÎÐÉÐɯÛÌÔÌÓɯÈÝÈÕÛÈÑÓÈÙÈɯ

ÚÈÏÐ×ɯÖÓÈÕɯ2+ ȮɯÐÔ×ÓÈÕÛÓÈÙċÕɯËÖĀÙÜɯàÌÙÓÌıÛÐÙÐÓÔÌÚÐÕËÌɯġÕÌÔɯÈÙáɯÌËÌÕɯÊÌÙÙÈÏÐɯ

ÙÌÏÉÌÙÓÌÙÐÕɯ ÍÈÉÙÐÒÈÚàÖÕÜÕËÈɯ ÙÜÛÐÕɯ ÖÓÈÙÈÒɯ ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙ (Abduo ve 

ËÐĀÌÙÓÌÙÐ, ƖƔƕƘȰɯ ÓÏÈÙÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, ƖƔƕƚȰɯ!ÏÈÛÕÈÎÈÙɯÝÌɯËÐĀÌÙÓÌÙÐ, 2014; Islas 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ2ÈÓÔÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2013). Cerrahi 

ÙÌÏÉÌÙÓÌÙɯ 2+ ɯ ÛÌÒÕÐĀÐɯ ÐÓÌɯ ıeffaf üretilebilmektedir. Bu durum ise tüm 

ÈÕÈÛÖÔÐÒɯàÈ×ċÓÈÙċÕɯÐáÓÌÕÌÉÐÓÔÌÚÐÕÌɯÖÓÈÕÈÒɯÛÈÕċÔÈÒÛÈËċÙȭɯ ÕÊÈÒɯ2+ ɯÏÌÔɯ

ÌÒÐ×ÔÈÕɯ ÏÌÔɯ ËÌɯ ÔÈÛÌÙàÈÓɯ ÈñċÚċÕËÈÕɯ ×ÈÏÈÓċɯ ÉÐÙɯ ÛÌÒÕÐÒÛÐÙ (Bhatnagar ve 

ËÐĀÌÙÓÌÙÐ, 2014) ÝÌɯÚċÕċÙÓċɯÔÈÛÌÙàÈÓɯàÌÓ×ÈáÌÚÐÕÌɯÚÈÏÐ×ÛÐÙȭɯɯ àÙċÊÈɯÛÌÒÕÐĀÐÕȮɯ

ÐıÓÌÔÐÕɯ ÛÈÔÈÔÓÈÕÔÈÚċÕċɯ ÛÈÒÐÉÌÕɯ ÉÐÙɯ ÚĹÙÌɯ ËÈÏÈɯ ÔÈÛÌÙàÈÓÐÕɯ 45ɯ ÒÈÉÐÕÐÕÌɯ

àÌÙÓÌıÛÐÙÐÓÔÌÚÐɯ ÎÐÉÐɯ ÌÒɯ ÈıÈÔÈɯ ÎÌÙÌÒÛÐÙÔÌÚÐɯ ËÌáÈÝÈÕÛÈÑɯ ÖÓÈÙÈÒɯ ÒÈÉÜÓɯ

görmektedir  (Azari ve Nikzad, 2009; BartoÓÖɯÝÌɯËÐĀÌÙÓÌÙÐ, 2012; Madhav ve 

#ÈÜÓÌȮɯƖƔƕƗȰɯ3ÖÙÈÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015; Van Noort, 2012). 

 

                

©ÌÒÐÓɯ2.12. Stereolitografi Üretim Metodu ȹ3ÖÙÈÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015) 
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Lamine Obje Ür ÌÛÐÔɯ3ÌÒÕÐĀÐɯȹLaminated Object Manufacturing  ɬ

LOM)  

 

(ÚċàÈɯ ËÜàÈÙÓċ ÈËÌáÐÝɯ ÐÓÌɯ ÒÈ×ÓÈÕÔċıɯ àÈ×ÙÈÒɯ ÍÖÙÔÜÕËÈÒÐɯ ÔÈÛÌÙàÈÓÐÕɯ

ÉÐÙÉÐÙÐÕÌɯàÈ×ċıÛċĀċɯÝÌɯÓÈáÌÙɯÒÌÚÐÊÐɯàÈÙËċÔċɯÐÓÌɯıÌÒÐÓÓÌÕËÐÙÐÓËÐĀÐɯ+.,ɯÛÌÒÕÐĀÐȮɯ

ÐÓÒɯÒÌáɯƕƝƜƚɯàċÓċÕËÈɯ'ÌÓÐÚàÚɯÛÈÙÈÍċÕËÈÕɯÛÈÕċÛċÓÔċıÛċÙ (MÈÏÈÔÖÖËɯÝÌɯËÐĀÌÙÓÌÙÐ, 

2014; Zandparsa, 2014)ȭɯ%ÈÙÒÓċɯàÈ×ċËÈÒÐɯÔÈÛÌÙàÈÓÓÌÙÐÕɯÒÜÓÓÈÕċÓÈÉÐÓÐÙÓÐĀÐɯÐñÐÕɯ

ñÈÓċıÔÈÓÈÙɯ ÚĹÙËĹÙĹÓÔÌÒÛÌËÐÙȭɯ 2ġáɯÒÖÕÜÚÜɯ ÛÌÒÕÐÒÛÌɯ ÔÌÛÈÓÓÌÙȮɯ ÒÈĀċÛÓÈÙȮɯ

×ÓÈÚÛÐÒÓÌÙȮɯ ÒÖÔ×ÖáÐÛÓÌÙɯ ÝÌɯ ÚÌÕÛÌÛÐÒɯ ÔÈÛÌÙàÈÓÓÌÙɯ ÒÜÓÓÈÕċÓÈÉÐÓÔÌÒÛÌËÐÙ 

ȹ!ÏÈÛÕÈÎÈÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006; MÈÏÈÔÖÖËɯÝÌɯËÐĀÌÙÓÌÙÐ, 

2014). 

2ÐÚÛÌÔÈÛÐĀÐÕËÌɯÏÌÔɯÈËÐÛÐÍɯÏÌÔɯËÌɯÚÜÉÛÙÈÒÛÐÍɯÛÌÒÕÐĀÐɯÉÈÙċÕËċÙÔÈÒÛÈËċÙ 

(Wong ve Hernandez, 2012). TabakalÈÙɯÉÈÚċÕñɯÝÌɯċÚċɯÜàÎÜÓÈÔÈÚċɯÈÓÛċÕËÈȮɯ

ÛÌÙÔÈÓɯÈËÌáÐÝɯàÈÙËċÔċàÓÈɯÉÐÙÉÐÙÐÕÌɯÉÈĀÓÈÕÔÈÒÛÈËċÙȭɯƗɯÉÖàÜÛÓÜɯ" #ɯÝÌÙÐÚÐɯÝÌɯ

23+ɯËÖÚàÈÚċɯÒÜÓÓÈÕċÓÈÙÈÒɯÖÓÜıÛÜÙÜÓÔÜıɯÔÈÛÌÙàÈÓÐɯƖƙ-50 Watt karbondioksit 

ÓÈáÌÙɯċıċÕċɯÐÚÛÌÕÐÓÌÕɯÍÖÙÔɯÝÌÙÐÓÌÕÌɯÒÈËÈÙɯÍÙÌáÌÓÌÔÌÒÛÌËÐÙȭɯ(ÚċàÈɯËÜàÈÙÓċɯÈËÌáÐÝɯ

ÐÚÌɯ ÚċÊÈÒɯ ÚÐÓÐÕËÐÙɯ àÈÙËċÔċàÓÈɯ ÈÒÛÐÝÌɯ ÖÓÔÈÒÛÈɯ ÝÌɯ ġÕÊÌÒÐɯ ÛÈÉÈÒÈɯ ÐÓÌɯ àÌÕÐɯ

ÛÈÉÈÒÈÕċÕɯÉÐÙÉÐÙÐÕÌɯàÈ×ċıÔÈÚċÕÈɯÖÓÈÕÈÒɯÛÈÕċÔÈÒÛÈËċÙȭɯdıÓÌÔɯÛÈÔÈÔÓÈÕËċÒÛÈÕɯ

ÚÖÕÙÈɯÚÜɯÌÔÐÓÐÔÐÕÌɯÉÈĀÓċɯÖÓÈÙÈÒɯËÐÚÛÖÙÚÐàÖÕÈɯÜĀÙÈÔÈÚċÕċɯġÕÓÌÔÌÒɯÈÔÈÊċàÓÈɯ

ĹÙÌÛÐÓÌÕɯ ×ÈÙñÈÕċÕɯ ĹÙÌÛÈÕɯ ÓÈÒȮ ÈÒċıÒÈÕɯ ÚÐÓÐÒÖÕɯ ÝÌàÈɯ Ì×ÖÒÚÐɯ ÙÌáÐÕɯ ÐÓÌɯ

ÔĹÏĹÙÓÌÕÔÌÚÐɯ ÎÌÙÌÒÔÌÒÛÌËÐÙȭɯ ²ÙÌÛÐÔɯ ÈıÈÔÈÚċÕËÈɯ ÔÈÛÌÙàÈÓÐÕɯ ÈÙÛċÒɯ ÒċÚÔċɯ

ËÌÚÛÌÒɯ ÎġÙÌÝÐɯ ÎġÙËĹĀĹÕËÌÕɯ ÌÒɯ ÉÐÙɯ ËÌÚÛÌÒÓÌÔÌɯ ĹÕÐÛÌÚÐÕÌɯ ÐÏÛÐàÈñɯ àÖÒÛÜÙ 

ȹ!ÏÈÛÕÈÎÈÙɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƘȰɯ $ÙÈÎÏÜÉÐɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƔƘȰɯ &ÐÉÚÖÕɯ ÝÌɯ

ËÐĀÌÙleri , 20ƕƔȰɯ'ÌàÕÐÊÒɯÝÌɯ2ÛÖÛáȮɯƖƔƔƝȰɯ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006; Mahamood ve 

ËÐĀÌÙÓÌÙÐ, 2014; Wong ve Hernandez, 2012).  

%ÙÌáÌÓÌÔÌɯ ÛÌÒÕÐĀÐÕÐɯ ËÌɯ ÒÜÓÓÈÕËċĀċÕËÈÕɯ ÊÐËËÐɯ ÔÐÒÛÈÙËÈɯ ÔÈÛÌÙàÈÓÐÕɯ

áÐàÈÕɯ ÖÓÔÈÚċÕÈɯ ÕÌËÌÕɯ ÖÓÔÈÒÛÈËċÙȭɯ *ÖÔ×ÓÌÒÚɯ ÐÕÛÌÙÕÈÓɯ ÎÌÖÔÌÛÙÐàÌɯ ÚÈÏÐ×ɯ

àÈ×ċÓÈÙċÕɯ ĹÙÌÛÐÓÔÌÚÐɯ ÉÜɯ ÛÌÒÕÐÒÛÌɯ ÖÓËÜÒñÈɯ ÎĹñÛĹÙȭɯ  ÕÊÈÒɯ ÚÐÚÛÌÔÐÕɯ ËĹıĹÒɯ
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ÔÈÓÐàÌÛȮɯÐıÓÌÔɯÚċÙÈÚċÕËÈɯËÌÍÖÙÔÈÚàÖÕɯÝÌàÈɯÍÈáɯËÌĀÐıÐÔÐÕÌɯÕÌËÌÕɯÖÓÔÈÔÈÚċȮɯ

ÖÉÑÌÕÐÕɯ ÛÈÔÈÔÓÈÕÔÈÚċÕċɯ ÛÈÒÐÉÌÕɯ ÌÒɯ ÐıÓÌÔɯ ÎÌÙÌÒÛÐÙÔÌÔÌÚÐɯ ÝÌɯ ËÌÚÛÌÒÓÌÔÌɯ

ĹÕÐÛÌÚÐÕÌɯ ÐÏÛÐàÈñɯ ËÜàÔÈÔÈÚċɯ ÎÐÉÐɯ ÈÝÈÕÛÈÑÓÈÙċɯ ÖÓËÜĀÜɯ ÜÕÜÛÜÓÔÈÔÈÓċËċÙɯ

ȹ!ÏÈÛÕÈÎÈÙɯÝÌɯËÐĀÌÙÓÌÙÐ, 20ƕƘȰɯ'ÌàÕÐÊÒɯÝÌɯ2ÛÖÛáȮɯƖƔƔƝȰɯ+ÐÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2006; 

Wong ve Hernandez, 2012). 

 

Selektif Lazer Sinterleme ( Selective Laser Sintering ɬ SLS) 

 

3Öáɯ ÏÈÓÐÕËÌÒÐɯ ÔÈÛÌÙàÈÓÓÌÙÐÕɯ ÒÜÓÓÈÕċÓÈÉÐÓËÐĀÐɯ ÝÌɯ ÛÖáɯ ÏÈÓÐÕËÌÒÐɯ

×ÈÙÛÐÒĹÓÓÌÙÐÕɯ ÒÈÙÉÖÕËÐÖÒÚÐÛɯ ÓÈáÌÙɯ àÈÙËċÔċàÓÈɯ ÍĹáàÖÕÜÕÜɯ ÚÈĀÓÈàÈÕɯ ÚÌÓÌÒÛÐÍɯ

ÓÈáÌÙɯ ÚÐÕÛÌÙÓÌÔÌɯ ÛÌÒÕÐĀÐȮɯ ÐÓÒɯ ÒÌáɯ ƕƝƜƝɯ àċÓċÕËÈɯ #ÌÊÒÈÙËɯ ÛÈÙÈÍċÕËÈÕɯ

ÛÈÕċÔÓÈÕÔċıÛċÙȭɯ2ÐÓÐÕËÐÙɯàÈÙËċÔċɯÐÓÌɯËÈĀċÛċÓÈÕɯÛÖáɯÏÈÓÐÕËÌÒÐɯÔÈÛÌÙàÈÓɯÓÈáÌÙɯ

ċıċÕċɯÐÓÌɯÌÒÚ×ÖáɯÖÓËÜĀÜÕËÈɯÚÌÓÌÒÛÐÍɯÖÓÈÙÈÒɯÌÙÐÔÌÒÛÌËÐÙɯȹ8ċÓËċÙċÔɯÝÌɯ!ÈàċÕËċÙȮɯ

2013)ȭɯ!ÐÙɯËÐĀÌÙɯËÌàÐıÓÌɯÚÐÕÛÌÙÓÌÕÔÌÒÛÌËÐÙȭɯ#ÈÏÈɯÚÖÕÙÈɯÉÐÙɯÛÈÉÈÒÈɯÒÈÓċÕÓċĀċÕËÈɯ

ÈıÈĀċàÈɯÐÕÌÕɯ×ÓÈÛÍÖÙÔɯĹáÌÙÐÕËÌɯàÌÕÐɯÛÈÉÈÒÈɯËÈĀċÛċÓÔÈÒÛÈɯÝÌɯÓÈáÌÙɯċıċÕċɯÐÓÌɯ

ÚÌÓÌÒÛÐÍɯ ÌÙÐÛÐÓÌÕɯ ȹÚÐÕÛÌÙÓÌÕÌÕȺɯ ÔÈÛÌÙàÈÓɯ ġÕÊÌÒÐɯ ÛÈÉÈÒÈàÈɯ ÉÈĀÓÈÕÔÈÒÛÈËċÙȭɯ

2ÖÕÜñɯ ĹÙĹÕɯ ÌÓËÌɯ ÌËÐÓÌÕÌɯ ÒÈËÈÙɯ ÈıÈÔÈÓÈÙɯ ȹ©ÌÒÐÓɯ Ɩ.13Ⱥɯ ÛÌÒÙÈÙÓÈÕÔÈÒÛÈËċÙɯ

(!ÏÈÛÕÈÎÈÙɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƘȰɯ &ÖÚÞÈÔÐɯ ÝÌɯ ËÐĀÌÙÓÌÙÐ, 2014; Günsoy ve 

Ulusoy, 2015; Heynick ve StotzȮɯƖƔƔƝȰɯ*ÖÊÈÈĀÈÖĀÓÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2016; Van 

Noort, 2012; Wong ve Hernandez, 2012). 

dıÓÌÔɯÉÖàÜÕÊÈɯÓÈáÌÙɯÛÈÙÈÍċÕËÈÕɯÜàÎÜÓÈÕÈÕɯÚċÊÈÒÓċÒȮɯÔÈÛÌÙàÈÓÐÕɯÌÙÐÔÌɯ

ÕÖÒÛÈÚċÕċÕɯÈÓÛċÕËÈɯÛÜÛÜÓÔÈÓċɯÝÌɯċÚċɯÔÈÛÌÙàÈÓËÌÒÐɯ×ÈÙÛÐÒĹÓÓÌÙÐÕɯÚÐÕÛÌÙÓÌÕÔÌÚÐÕÐɯ

ÚÈĀÓÈàÈÊÈÒɯÒÈËÈÙɯÖÓÔÈÓċËċÙɯ(Heynick ve Stotz, 2009; Madhav ve Daule, 2013; 

Wong ve Hernandez, 2012). Materyal tam olarak eritilmeyip; sadece 

sinterlenmesi ciddi ÉÐÙɯáÈÔÈÕɯÛÈÚÈÙÙÜÍÜɯÚÈĀÓÈÔÈÒÛÈËċÙȭɯ&ÌÕÐıɯÉÐÙɯÔÈÛÌÙàÈÓɯ

àÌÓ×ÈáÌÚÐÕÌɯÚÈÏÐ×ɯÖÓÈÕɯÛÌÒÕÐÒȮɯĹÙÌÛÐÔɯÌÚÕÈÚċÕËÈɯËÌÚÛÌÒÓÌÔÌɯĹÕÐÛÌÚÐÕÌɯÐÏÛÐàÈñɯ

ËÜàÔÈÔÈÒÛÈËċÙɯȹ!ÏÈÛÕÈÎÈÙɯ ÝÌɯ ËÐĀÌÙÓÌÙÐ, 2014; Heynick ve Stotz, 2009). 

#ġÒĹÔɯ ÔÜÔÓÈÙċȮɯ ÔÌÛÈÓÓÌÙȮɯ ÚÌÙÈÔÐÒÓÌÙɯ ÝÌɯ ÛÌÙÔÖ×ÓÈÚÛÐÒɯ ÒÖÔ×ÖáÐÛÓÌÙɯ ÎÐÉÐɯ
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termoplastik materyalleÙɯÚÌÓÌÒÛÐÍɯÓÈáÌÙɯÚÐÕÛÌÙÓÌÔÌËÌɯÒÜÓÓÈÕċÓÈÉÐÓÔÌÒÛÌËÐÙȭɯ$Õɯ

ġÕÌÔÓÐɯġáÌÓÓÐÒÓÌÙÐÕËÌÕɯÉÐÙÐɯËÌɯÈÙÛċÒɯÔÈÛÌÙàÈÓÐÕɯÎÌÙÐɯËġÕĹıÛĹÙĹÓÌÉÐÓÐÙɯÖÓÔÈÚċɯ

ÝÌɯ ÛÌÒÙÈÙɯ ÒÜÓÓÈÕċÓÈÉÐÓÔÌÚÐËÐÙȭɯ !Üɯ ËÜÙÜÔɯ ÐÚÌɯ ÔÈÓÐàÌÛÐɯ ÊÐËËÐɯ ÖÓÈÙÈÒɯ

ËĹıĹÙÔÌÒÛÌËÐÙɯ(Heynick ve Stotz, 2009; Madhav ve Daule, 2013; Wong ve 

Hernandez, 2012)ȭɯ.ÉÑÌÓÌÙɯÎġáÌÕÌÒÓÐɯÖÓËÜĀÜÕËÈÕɯÉÜɯÛÌÒÕÐÒÛÌɯÌÒÚÛÙÈɯÔÈÛÌÙàÈÓɯ

infiltrasyonu gerekebilmektedir (Heynick ve Stotz, 2009). 

2+2Ȯɯ àĹáÌàɯ ÉÐÛÐÔÐɯ ÝÌɯ ĹÙĹÕĹÕɯ ËÖĀÙÜÓÜĀÜɯ ÈñċÚċÕËÈÕɯ ÚÛÌÙÌÖÓÐÛÖÎÙÈÍÐɯ

ÒÈËÈÙɯ ÉÈıÈÙċÓċɯ ÉÐÙɯ ÛÌÒÕÐÒɯ ÖÓÔÈÚÈɯ ËÈȰɯ ÖÉÑÌÕÐÕɯ ÏċáÓċɯ ĹÙÌÛÐÔÐÕÌɯ ÖÓÈÕÈÒɯ

ÛÈÕċÔÈÒÛÈËċÙɯ(Heynick ve Stotz, 2ƔƔƝȰɯ 'ÜÈÕÎɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƗȰɯ

,ÐÛÛÌÙÈÔÚÒÖÎÓÌÙɯÝÌɯËÐĀÌÙÓÌÙÐ, 2014).  

 

©ÌÒÐÓɯ2.13. Selektif Lazer Sinterleme Üretim Metodu (Torabi ÝÌɯËÐĀÌÙÓÌÙÐ, 

2015) 

 

Sistemde komplÐÒÈÚàÖÕÓÈÙċɯ ÔÐÕÐÔÈÓÐáÌɯ ÌÛÔÌÒɯ ÈÔÈÊċàÓÈɯ ÉÐÙɯ ËÐáÐɯ

ġÕÓÌÔÓÌÙɯÈÓċÕÔċıÛċÙȭɯ2ġáɯÒÖÕÜÚÜɯÛÌÒÕÐÒÛÌɯÛĹÔɯĹÙÌÛÐÔɯÈıÈÔÈÓÈÙċɯÝÈÒÜÔÓÈÕÔċıɯ

ÉÐÙɯÉġÓÔÌËÌɯÎÌÙñÌÒÓÌıÛÐÙÐÓÔÌÒÛÌËÐÙȭɯ!ÜÙÈËÈÒÐɯÈÔÈñɯÕÌÔɯÝÌɯÖÒÚÐËÈÚàÖÕɯÎÐÉÐɯ

áÖÙÓÜÒÓÈÙċɯÌÓÐÔÐÕÌɯÌÛÔÌÒÛÐÙɯȹ5ÈÌáÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2013).  àÙċÊÈɯÓÈáÌÙɯċıċÕċÕċÕɯ

ÉÖàÜÛÜȮɯ Ïċáċɯ ÝÌàÈɯ ÎĹÊĹÕËÌÒÐɯ ËÈÓÎÈÓÈÕÔÈÓÈÙÈɯ ÉÈĀÓċɯ ÖÓÈÙÈÒɯ ×ÖÓÐÔÌÙÐÕɯ

ġáÌÓÓÐÒÓÌÙÐÕËÌɯ ÉÖáÜÓÔÈɯ ÔÌàËÈÕÈɯ ÎÌÓÌÉÐÓÌÊÌĀÐɯ ÜÕÜÛÜÓÔÈÔÈÓċËċÙȭɯ +ÈáÌÙÐÕɯ

Silindir 

X-Y 

Tarayēcē 

Sistem 

Lazer 

Fabrike Edilmiĸ Par­a 

Fabrikasyon Tozu 

  Silindir Ķnĸa 
Toz 

Ķletim 

Sistemi 

Toz 

Ķletim 

Pistonu 

Fabrikasyon 

pistonu 
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ÒÖÕÛÙÖÓÓĹɯ ÒÜÓÓÈÕċÔċɯ ÉÜɯ ÕÖÒÛÈËÈɯ ġÕÌÔɯ ÈÙáɯ ÌÛÔÌÒÛÌËÐÙɯ(Stansbury ve 

Idacavage, 2016). 

 +ÈáÌÙɯ ÚÐÕÛÌÙÓÌÔÌɯ ĹÙÌÛÐÔɯ ÛÌÒÕÐĀÐɯ ÐÓÌɯ ÔÜÔɯ ÔÖËÌÓÓÌÔÌɯ(waxing), 

ÙÌÝÌÛÔÈÕÈɯ ÈÓÔÈɯ ÎÐÉÐɯ ÉÐÙñÖÒɯ ÓÈÉÖÙÈÛÜÝÈÙɯ ÈıÈÔÈÚċɯ ÌÓÐÔÐÕÌɯ ÌËÐÓÔÌÒÛÌËÐÙɯ

ȹ+È×ÊÌÝÐÊɯÝÌɯËÐĀÌÙÓÌÙÐ, 2016)ȭɯ!ġàÓÌÊÌɯÉÜɯÈıÈÔÈÓÈÙËÈɯÔÌàËÈÕÈɯÎÌÓÌÉÐÓÌÊÌÒɯ

teknik komplikasyonlar d ÈɯÖÙÛÈËÈÕɯÒÈÓËċÙċÓÔċıÛċÙȭɯdÓÈÝÌÛÌÕɯ2+2ɯÍÈÉÙÐÒÈÚàÖÕɯ

ÛÖáÜɯ ÐñÌÙÐÚÐÕËÌÒÐɯ ×ÈÙÛÐÒĹÓÓÌÙÐɯ ÈÙÈɯ ÉÈĀÓÈàċÊċɯ ÖÓÔÈËÈÕɯ ÉÐÙÉÐÙÐÕÌɯ

ÉÈĀÓÈàÈÉÐÓÔÌÒÛÌËÐÙȭ 

 

Selektif Lazer Ergitme ( Selective Laser Melting ɬ SLM)  

 

2ÌÓÌÒÛÐÍɯÓÈáÌÙɯÚÐÕÛÌÙÓÌÔÌɯÛÌÒÕÐĀÐɯÐÓÌɯÈàÕċɯÚÐÚÛÌÔÈÛÐÒÛÌɯñÈÓċıÈÕɯselektif 

ÓÈáÌÙɯ ÌÙÎÐÛÔÌɯ ÛÌÒÕÐĀÐÕËÌɯ ÛÖáɯ ÔÈÛÌÙàÈÓȮɯ 2+2ɀËÌÒÐɯ ÎÐÉÐɯ ÚÐÕÛÌÙÓÌÕÔÌàÐ×ɯ

tamamen eritilmektedir  (*ÐÔɯ ÝÌɯ ËÐĀÌÙÓÌÙÐ, 2016) ve eriyik havuzu 

ÖÓÜıÛÜÙÜÓÔÈÒÛÈËċÙȭɯ 2ÐÚÛÌÔɯ ÛÐÊÈÙÐɯ ÖÓÈÙÈÒɯ ÔÌÝÊÜÛɯ ÛÖáɯ ÔÈÛÌÙàÈÓÓÌÙÐÕÐɯ

ÒÜÓÓÈÕÔÈÒÛÈËċÙȭɯ /ÈÙÛÐÒĹÓɯ ÉĹàĹÒÓĹĀĹɯ ƖƔ-ƙƔɯ ÔÐÒÙÖÔÌÛÙÌɯ ÈÙÈÚċÕËÈɯ

ËÌĀÐıÌÉÐÓÔÌÒÛÌËÐÙɯȹ ÉËÜÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ&ÌÉÏÈÙËÛɯÝÌɯËÐĀÌÙÓÌri , 2010; 

8ċÓËċÙċÔɯÝÌɯ!ÈàċÕËċÙȮɯƖƔƕƗȺ. 

dÓÒɯÔÈÚÈɯÛÐ×Ðɯ2+,ɯÔÈÒÐÕÌÚÐɯƖƔƔƝɯàċÓċÕËÈɯĹÙÌÛÐÓÔÐıÛÐÙȭɯ2+,ɯÛÌÒÕÐĀÐɯÓÈáÌÙɯ

àÈÙËċÔċàÓÈɯ ĹÙÌÛÐÔɯ àÈ×ÈÕɯ ÉÐÙɯ ÛÌÒÕÐÒÛÐÙȭɯ #ÖÓÈàċÚċàÓÈɯ ÓÈáÌÙɯ ÒÈàÕÈÒÓċɯ ÛĹÔɯ

ÐıÓÌÔÓÌÙËÌɯÖÓËÜĀÜɯÎÐÉÐɯ2+,ɯÛÌÒÕÐĀÐÕËÌɯËÌɯÉĹáĹÓÔÌȮɯÒċÙċÒȮɯËÐÚÛÖÙÚÐàÖÕɯÝÌɯ

àĹáÌàɯÚÌÙÛÓÌıÔÌÚÐɯÎÐÉÐɯ×ÙÖÉÓÌÔÓÌÙɯÉÌÒÓÌÕÔÌÒÛÌËÐÙȭɯ3ĹÔɯÉÜÕÓÈÙċÕɯĹÚÛÌÚÐÕËÌÕɯ

ÎÌÓÌÉÐÓÔÌÒɯÐñÐÕɯÐÕÊÌɯÛÈÕÌÓÐɯÛÖáɯÔÈÛÌÙàÈÓÓÌÙɯÒÜÓÓÈÕċÓÔÈÒÛÈɯÝÌɯÐıÓÌÔɯÒÖÙÜàÜÊÜɯ

ÎÈáɯÐñÌÙÐÚÐÕËÌɯÎÌÙñÌÒÓÌıÔÌÒÛÌËÐÙȭɯ àÙċÊÈɯÒÜÓÓÈÕċÓÈÕɯÓÈáÌÙɯċıċÕċÕċÕɯñÈ×ċÕċÕɯ

ÈàÈÙÓÈÕÔÈÚċɯÝÌɯÛÈÉÈÒÈɯÒÈÓċÕÓċĀċÕċÕɯÐÕÊÌɯÛÜÛÜÓÔÈÚċɯÏÌÔɯÉÈÚÈÔÈÒɯÌÛÒÐÚÐÕÐɯ(stair 

type effect) ȹ©ÌÒÐÓɯ2.14) ÏÌÔɯËÌɯàÜÒÈÙċËÈɯÉÈÏÚÐɯÎÌñÌÕɯÉĹáĹÓÔÌȮɯËÐÚÛÖÙÚÐàÖÕɯÎÐÉÐɯ

riskleri minimalize etmektedir ȹ&ÌÉÏÈÙËÛɯÝÌɯËÐĀÌÙÓÌÙÐ, 2010). 
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©ÌÒÐÓɯ2.14. Basamak etkisi 

 

!ÈÚÈÔÈÒɯ ÌÛÒÐÚÐȮɯ ËÐÓÐÔÓÌÔÌɯ ÐıÓÌÔÐÕÐÕɯ ÉÐÙɯ ÚÖÕÜÊÜËÜÙɯ ÝÌɯ ĹÙÌÛÐÔËÌɯ

ÉÖàÜÛÚÈÓɯ ËÖĀÙÜÓÜĀÜɯ ÌÛÒÐÓÌàÌÕɯ ÌÕɯ ġÕÌÔÓÐɯ ×ÈÙÈÔÌÛÙÌËÐÙȭɯ 5ÌÙÛÐÒÈÓɯ ñÐáÎÐ ile 

àĹáÌàÌɯ ÛÌĀÌÛɯ ÎÌñÌÕɯ ñÐáÎÐÕÐÕɯ ÖÓÜıÛÜÙËÜĀÜɯ Èñċɯ ȹϕȺ ÐÓÌɯ ÛÈÉÈÒÈɯ ÒÈÓċÕÓċĀċɯ

àÈÙËċÔċàÓÈɯÏÌÚÈ×ÓÈÕÈÉÐÓÔÌÒÛÌËÐÙɯȹ©ÌÒÐÓɯ2.15) (EragÏÜÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2004). 

 

 

 

     

©ÌÒÐÓɯ2.15ȭɯ!ÈÚÈÔÈÒɯ$ÍÌÒÛÐÕÐÕɯ'ÌÚÈ×ÓÈÕÔÈÚċɯ(EragÏÜÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2004) 
 

STL model, yatay düzlemler olarak dilimlenmektedir. Her bir dilim 

ĹÙÌÛÐÓÌÊÌÒɯÖÉÑÌÕÐÕɯÒÌÚÐÛÚÌÓɯÝÌÙÐÚÐÕÐɯàÈÕÚċÛÔÈÒÛÈËċÙȭɯ3ÈÉÈÒÈɯÒÈÓċÕÓċĀċɯÐÚÌɯÉÜɯ

ËĹáÓÌÔÓÌÙɯ ÈÙÈÚċÕËÈÒÐɯ ÔÌÚÈÍÌɯ ÖÓÈÙÈÒɯ ÛÈÕċÔÓÈÕÔÈÒÛÈËċÙȭɯ 3ÈÉÈÒÈɯ ÒÈÓċÕÓċĀċɯ

ÈÙÛÛċÒñÈɯĹÙÌÛÐÔɯÚĹÙÌÚÐɯÒċÚÈÓÔÈÒÛÈËċÙȭɯ ÕÊÈÒ basamak efektinin de tabaka 

ÒÈÓċÕÓċĀċɯ ÐÓÌɯ ËÖĀÙÜɯ ÖÙÈÕÛċÓċɯ ÉÐÙɯ ıÌÒÐÓËÌɯ ÈÙÛÈÊÈĀċɯ ÜÕÜÛÜÓÔÈÔÈÓċËċÙȭɯ 3ÈÉÈÒÈɯ

ÒÈÓċÕÓċĀċɯÈáÈÓËċÒñÈɯ×ĹÙĹáÚĹáɯÉÐÙɯÖÉÑÌɯĹÙÌÛÐÔÐɯÎÌÙñÌÒÓÌıÛÐÙÐÓÐÙȭɯIĹÕÒĹɯÉÈÚÈÔÈÒɯ

ÌÍÌÒÛÐɯ ÉÜɯ ËÜÙÜÔËÈɯ ÈáÈÓÈÊÈÒÛċÙȭɯ %ÈÒÈÛɯ ÖÉÑÌÕÐÕɯ ĹÙÌÛÐÔɯ ÚĹÙÌÚÐɯ ÜáÈàÈÊÈÒÛċÙɯ

ȹ$ÙÈÎÏÜÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2004). 

2+,ɯÛÌÒÕÐĀÐɯ ÐÓÌɯÒÖÔ×ÓÌÒÚɯàÈ×ċËÈÒÐɯÎÌÖÔÌÛÙÐÓÌÙɯĹñɯÉÖàÜÛÓÜɯÖÓÈÙÈÒɯ

üretilebilmektedir ȹ9ÌÕÎɯ ÝÌɯ ËÐĀÌÙÓÌÙÐ, 2015)ȭɯ  àÙċÊÈɯ ĹÙÌÛÐÓÔÐıɯ

ɓ 
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restorasyonlarda metal-ÚÌÙÈÔÐÒɯ ÉÈĀÓÈÕÔÈɯ ËÈàÈÕċÔċÕċÕɯ ÒÖÕÝÈÕÚÐàÖÕÌÓɯ

ËġÒĹÔɯ ÛÌÒÕÐĀÐɯ ÐÓÌɯ ĹÙÌÛÐÓÔÐıɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙÈɯ ÎġÙÌɯ ËÈÏÈɯ àĹÒÚÌÒɯ ÖÓËÜĀÜɯ

ÉÐÓËÐÙÐÓÔÐıÛÐÙɯȹ7ÐÈÕÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȺȭɯ*ÖÙÖáàÖÕɯġáÌÓÓÐÒÓÌÙÐɯÈñċÚċÕËÈÕɯËÈɯ

2+,ɯÛÌÒÕÐĀÐɯÐÓÌɯĹÙÌÛÐÓÔÐıɯÙÌÚÛÖÙÈÚàÖÕÓÈÙɯËÈÏÈɯÉÈıÈÙċÓċɯÉÜÓÜÕÔÜıÛÜÙɯ(Xin ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȺ. 

 

$ÙÐÛÐÓÔÐıɯ,ÈÓáÌÔÌɯ8ċĀÔÈɯȹFused Deposition Modeling  ɬ FDM)  

 

$ÙÐÛÐÓÔÐıɯÔÈÓáÌÔÌɯàċĀÔÈɯÛÌÒÕÐĀÐȮɯÒÖÕÛÙÖÓĹÕĹÕɯċÚċɯÐÓÌɯÚÈĀÓÈÕËċĀċɯÉÐÙɯ

ÈĀċáÓċÒɯàÈÙËċÔċɯÐÓÌɯÛÌÙÔÖ×ÓÈÚÛÐÒɯÔÈÛÌÙàÈÓÐÕɯÛÈÉÈÒÈɯÛÈÉÈÒÈɯÌÒÚÛÙĹáàÖÕÜÕÜɯ

ÚÈĀÓÈàÈÕɯ ÝÌɯ ÚÛÙÌÖÓÐÛÖÎÙÈÍÐËÌÕɯ ÚÖÕÙÈɯ ÌÕɯ àÈàÎċÕɯ ÒÜÓÓÈÕċÓÈÕɯ ÐÒÐÕÊÐɯ ÏċáÓċɯ

×ÙÖÛÖÛÐ×ÓÌÔÌɯÛÌÒÕÐĀÐËÐÙɯ(AáÈÙÐɯÝÌɯ-ÐÒáÈËȮɯƖƔƔƝȰɯ$ÙÈÎÏÜÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2004; 

Heynick ve Stotz, 2009; Madhav ve Daule, 2013; Van Noort, 2012). 

!Üɯ ÛÌÒÕÐÒÛÌȮɯ ÛÌÙÔÖ×ÓÈÚÛÐÒɯ ×ÖÓÐÔÌÙɯ ÔÈÛÌÙàÈÓÐÕÐÕɯ ÍÐÓÈÔÌÕÛÐȮɯ ċÚċɯ ÐÓÌɯ

ÒÖÕÛÙÖÓɯÌËÐÓÌÕɯÌÒÚÛÙĹáàÖÕɯÉÈıÓċĀċÕċɯÉÌÚÓÌÔÌÒÛÌËÐÙɯ(Mahamood ve ËÐĀÌÙÓÌÙÐ, 

2014). ©ÌÙÐÛ halinde  tel benzeri plastik  materyal  ekstrüzyon  ÉÈıÓċĀċÕÈ 

iletilmekte  ve burada malzeme ċÚċÛċÓÈÙÈÒ eriyik  hale getirilmektedir.  

Ekstrüzyon  ÉÈıÓċĀċ eriyik  malzemeyi damlalar  halinde  platforma  

püskürterek  ürünün  ilk  ÒÈÛÔÈÕċÕċ yaratÔÈÒÛÈËċÙȭ Bu ÈıÈÔÈËÈ platformun  

ċÚċÚċ ËĹıĹÒ derecelerde tutulmakta  ve böylece ×ĹÚÒĹÙÛĹÓÔĹı termoplastik  

materyalin  ÏċáÓċÊÈ ÚÌÙÛÓÌıÔÌÚÐ ÚÈĀÓÈÔÈÒÛÈËċÙȭ Her katmanda üretim  

platformu  bir  ÈËċÔ ÈıÈĀċàÈ inmekte ve böylece ürün  katmanlar  halinde ÐÕıÈ 

edilmektedir  ȹ©ÌÒÐÓ 2.16) (Azari ve Nikzad,  2009; Eraghubi ve ËÐĀÌÙÓÌÙÐȮ 2004; 

Huang  ve ËÐĀÌÙÓÌÙÐ, 2013; Madhav  ve Daule, 2013; Singh ve Singh, 2016; 

Torabi ve ËÐĀÌÙÓÌÙÐ, 2015; Van Noort,  2012). 

Malzeme püskürtüldükten  ve alttaki  ËÐĀÌÙ tabakaya ÉÈĀÓÈÕËċÒÛÈÕ 0,1 

saniye sonra ÒÈÛċÓÈıÔÈÒÛÈ ve tüm  ÒÈÛÔÈÕÓÈÙċÕ ÐÕıÈÚċ ÛÈÔÈÔÓÈÕËċĀċÕËÈ parça 

platformdan  sökülmektedir.  dÕıÈ ÚċÙÈÚċÕËÈ destek görevi  gören bir  àÈ×ċ 
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ÖÓÜıÔÈÒÛÈËċÙȭ Üretim  ÛÈÔÈÔÓÈÕËċÒÛÈÕ sonra bu àÈ×ċ parçadan 

sökülmektedir.  Destek ünitesi  olarak suda çözünür  materyaller  

ÒÜÓÓÈÕċÓÈÉÐÓÔÌÒÛÌËÐÙ (Azari  ve Nikzad,  2009; Heynick  ve Stotz, 2009; Madhav  

ve Daule, 2013; Singh ve Singh, 2016; Torabi ve ËÐĀÌÙÓÌÙÐ, 2015; Van Noort,  

2012). 

FDM ÌÒÐ×ÔÈÕċ ËĹıĹÒ ÉÈÒċÔ maliyetine  sahiptir.  Ancak tabakalar 

ÈÙÈÚċÕËÈ ÉÈĀÓÈÕÛċ çizgisi ÖÓÜıÔÈÚċȮ destek ünite  gerektirmesi,  uzun üretim  

süresine sahip ÖÓÔÈÚċ ve ÚċÊÈÒÓċÒÛÈÒÐ dalgalanmalara ÉÈĀÓċ olarak ÛÈÉÈÒÈÓÈÙċÕ 

birbirinden  ÈàÙċÓÔÈÚċ gibi  dezavantajlara da sahip ÖÓËÜĀÜ ÜÕÜÛÜÓÔÈÔÈÓċËċÙ 

(Huang  ve ËÐĀÌÙÓÌÙÐȮ 2013). 

 

©ÌÒÐÓɯ2.16. FDM Üretim Metodu  

 

2ÌÓÌÒÛÐÍɯɯ$ÓÌÒÛÙÖÕɯ(ıċÕċɯ$ÙÎÐÛÔÌÚÐɯȹSelective Electron Beam Melting ɬ 

SEBM)    

 

Selektif elektron ċıċÕċ ergitme ÛÌÒÕÐĀÐȮɯÔÌÛÈÓɯ×ÈÙñÈÓÈÙċÕɯĹÙÌÛÐÔÐÕËÌɯ

ÒÜÓÓÈÕċÓÈÕɯÝÌɯÌÓÌÒÛÙÖÕɯËÌÔÌÛÐɯÌÙÎÐÛÔÌɯàġÕÛÌÔÐɯÖÓÈÙÈÒɯËÈɯÈËÓÈÕËċÙċÓÈÕɯÈËÐÛÐÍɯ

ĹÙÌÛÐÔɯÔÌÛÖËÜËÜÙȭɯ!ÜɯÛÌÒÕÖÓÖÑÐȮɯàĹÒÚÌÒɯÉÐÙɯÝÈÒÜÔɯÐñÌÙÐÚÐÕËÌɯÌÓÌÒÛÙÖÕɯċıċÕċɯ

ÒÜÓÓÈÕċÓÈÙÈÒɯÔÌÛÈÓɯÛÖáÜÕɯÛÈÉÈÒÈɯÛÈÉÈÒÈɯÌÙÐÛÐÓÔÌÚÐɯÐÓÌɯĹÙÌÛÐÔɯàÈ×ÔÈÒÛÈËċÙɯ
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ȹ!ÈÙÛÖÓÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȰɯ*ÖÐÒÌɯÝÌɯËÐĀÌÙÓÌÙÐ, 2011; Van Noort, 2012; Wong 

ve Hernandez, 2012)ȭɯ!ÜɯÛÌÒÕÐÒÛÌɯËÌɯĹñɯÉÖàÜÛÓÜɯ×ÈÙñÈÓÈÙȮɯġáÌÓɯàÈáċÓċÔÓÈÙɯ

ÒÜÓÓÈÕċÓÈÙÈÒɯ ÐÒÐɯ ÉÖàÜÛÓÜɯ ËĹáÓÌÔÓÌÙÌɯ ÈÒÛÈÙċÓÔÈÒÛÈËċÙɯ ȹ" #ɯ ÝÌÙÐÚÐÕÐÕɯ ÌÓËÌɯ

ÌËÐÓÐ×ɯ23+ɯÍÖÙÔÈÛċÕÈɯËġÕĹıÛĹÙĹÓÔÌÚÐɯÎÐÉÐȺɯ(Van Noort, 2012). Sistem temel 

ÖÓÈÙÈÒɯÐÒÐɯÌÒÐ×ÔÈÕËÈÕɯÖÓÜıÔÈÒÛÈËċÙȭɯ!ÜɯÌÒÐ×ÔÈÕÓÈÙ elektron ċıċÕɯtÈÉÈÕÊÈÚċ 

ve yüksek vakum içerisinde bulunan örnek üretim platformu dur (Bartolo ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȰɯ5ÈÕɯ-ÖÖÙÛȮɯƖƔƕƖȰɯ6Öng ve Hernandez, 2012). 

2ÐÚÛÌÔÈÛÐĀÐɯ ÉÌÕáÌÙɯ ÎÐÉÐɯ ÎġÙĹÕÚÌɯ ËÌȰɯ 2$!,ɯ ÝÌɯ 2+,ɯ ÈÙÈÚċÕËÈɯ ÊÐËËÐɯ

ÍÈÙÒÓċÓċÒÓÈÙɯÔÌÝÊÜÛÛÜÙȭɯ2+,ɯÛÌÙÔÈÓɯÒÈàÕÈÒɯÖÓÈÙÈÒɯÓÈáÌÙɯċıċÕċÕċɯÒÜÓÓÈÕċÙÒÌÕȰɯ

2$!,ɯÌÓÌÒÛÙÖÕɯċıċÕċÕċɯÒÜÓÓÈÕÔÈÒÛÈËċÙȭɯ2$!,ȮɯÝÈÒÜÔÓÈÕÔċıɯÉÐÙɯÈÛÔÖÚÍÌÙËÌɯ

üretim yaparken; SL,ɯ ÐÕÌÙÛɯ ÎÈáċÕɯ ÉÜÓÜÕËÜĀÜɯ ÉÐÙɯ ÈÛÔÖÚÍÌÙËÌɯ ĹÙÌÛÐÔɯ

àÈ×ÔÈÒÛÈËċÙȭɯ 2+,ɯ àĹÒÚÌÒɯ ÌÕÌÙÑÐɯ ÔÈÓÐàÌÛÓÌÙÐÕÌɯ ÕÌËÌÕɯ ÖÓÜÙÒÌÕȰɯ 2$!,ɯ

ÖÙÛÈÓÈÔÈɯ ÉÐÙɯ ÌÕÌÙÑÐɯ ÔÈÓÐàÌÛÐÕÌɯ ÕÌËÌÕɯ ÖÓÔÈÒÛÈËċÙȭɯ IġáĹÕĹÙÓĹÒɯ ġáÌÓÓÐĀÐɯ

2$!,ɀËÌɯÚċÕċÙÓċɯÐÒÌÕȰɯ2+,ɀËÌɯÔĹÒÌÔÔÌÓËÐÙȭɯ8ÐÕÌɯ2+,ɯÎÌÕÐıɯÉÐÙɯÔÈÛÌÙàÈÓɯ

yelpazesine (metaller, seramikler, polimerler) sahipken; SEBM materyal 

olarak sadece metalleri kullanabilmektedir ȹ!ÈÙÛÖÓÖɯÝÌɯËÐĀÌÙÓÌÙÐ, 2012). 

 "ÐÏÈáËÈɯ ÌÓÌÒÛÙÖÕɯ ËÌÔÌÛÐɯ ÛÈÉÈÕÊÈÚċȮɯ ÝÈÒÜÔɯ ñÌÔÉÌÙÐÕÐÕɯ ÌÕɯ ĹÚÛɯ

ÕÖÒÛÈÚċÕËÈɯ ÉÜÓÜÕÔÈÒÛÈËċÙȭɯ 2ÐÚÛÌÔÐÕɯ ñÈÓċıÔÈÚċɯ ÉÐÙɯ ÌÓÌÒÛÙÖÕɯ ËÌÔÌÛÐÕÐÕɯ

ÍÐÓÈÔÈÕËÈÕɯ ÎġÕËÌÙÐÓÔÌÚÐàÓÌɯ ÉÈıÓÈÔÈÒÛÈËċÙȭɯ #ÌÔÌÛÓÌÙÐɯ ÒÖÕÛÙÖÓɯ ÌÛÔÌÒɯ ÝÌɯ

ÛÈÙÈÔÈÒɯÐñÐÕɯÉÐÙɯËÐáÐɯÉÖÉÐÕɯÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ$ÓÌÒÛÙÖÕÓÈÙċÕ katot ve anot 

ÈÙÈÚċÕËÈɯ ÏċáÓÈÕËċÙċÓÔÈÚċàÓÈȮɯ ÛÖáÓÈÙċÕɯ ÌÙÎÐÔÌÚÐɯ ÐñÐÕɯ ÎÌÙÌÒÓÐɯ ÌÕÌÙÑÐɯ

üretilmektedir. Üretim platformu vakum sistemi içinde bulunmakta ve bu 

sayede son derece temiz ve kontaminasyondan uzak bir ortam 

ÚÈĀÓÈÕÔÈÒÛÈËċÙɯȹ!ÈÙÛÖÓÖɯÝÌɯËÐĀÌÙÓÌÙÐ, 2012). 

 !ÈıÓÈÕÎċñɯ×ÓÈÒÈÚċɯÎġÙÌÝÐɯÎġÙÌÕɯñÌÓÐÒɯÉÐÙɯ×ÓÈÛÍÖÙÔɯĹáÌÙÐÕÌɯƘƙ-100 µm 

ÉÖàÜÛÓÈÙċÕËÈɯÒĹÙÌÚÌÓɯÔÌÛÈÓɯÛÖáÓÈÙċÕċɯÎġÕËÌÙÌÙÌÒɯÐÓÒɯÒÈÛÔÈÕċÕɯÖÓÜıÔÈÚċàÓÈɯ

2$!,ɯÚĹÙÌÊÐɯÉÈıÓÈÔÈÒÛÈËċÙȭɯ'ċáÓÈÕËċÙċÓÈÕɯÌÓÌÒÛÙÖÕɯËÌÔÌÛÐɯÐÓÌɯÚċÙÈÚċàÓÈɯÉÐÙɯ
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katman taranarak ergitildikten sonra, b ÌÓÐÙÓÌÕÌÕɯÒÈÓċÕÓċÒÛÈɯÐÒÐÕÊÐɯÒÈÛÔÈÕċɯ

ÖÓÜıÛÜÙÔÈÒɯĹáÌÙÌɯàÌÕÐɯÛÖáÓÈÙɯÎġÕËÌÙÐÓÔÌÒÛÌËÐÙȭɯ3ÖáÓÈÙċÕɯġÕÊÌÒÐɯÒÈÛÔÈÕÓÈÙÈɯ

ËĹıĹÒɯ ċÚċÓɯ ÎÌÙÐÓÐÔÓÌɯ ÌÒÓÌÕÔÌÚÐÕÐɯ ÝÌɯ ÚÐÕÛÌÙÓÌÕÔÌÚÐÕÐɯ ÚÈĀÓÈÔÈÒɯ ÈÔÈÊċàÓÈɯ

ÒÈÛÔÈÕÓÈÙɯÈÙÈÚċÕËÈɯġÕɯċÚċÛÔÈɯàÈ×ċÓÔÈÒÛÈËċÙȭɯ!ÐÙɯÒÈÛÔÈÕċÕɯÌÙÎÐÛÐÓÔÌÚÐÕËÌÕɯ

sonÙÈɯËÐĀÌÙɯÒÈÛÔÈÕċɯÖÓÜıÛÜÙÔÈÒɯĹáÌÙÌɯàÌÕÐɯÔÌÛÈÓɯÛÖáÓÈÙċɯÐÓÈÝÌɯÌËÐÓÔÌÒÛÌɯÝÌɯ

ÉÜɯıÌÒÐÓËÌɯ" #ɯÛÈÚÈÙċÔċÕÈɯÉÈĀÓċɯÖÓÈÙÈÒɯÕÐÏÈÐɯ×ÈÙñÈɯÐÕıÈɯÌËÐÓÌÕÌɯÒÈËÈÙɯËġÕÎĹɯ

devam etmektedir ȹ!ÈÙÛÖÓÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƖȰɯ*ÖÐÒÌɯÝÌɯËÐĀÌÙÓÌÙÐ, 2011; Van 

Noort, 2012). 

 

Multi -)ÌÛɯ*ÈÛċÓÈıÛċÙÔÈɯȹMulti -Jet Solidification  ɬ 3DP) 

 

Multi -ÑÌÛɯ ÒÈÛċÓÈıÛċÙÔÈɯ ÉĹÕàÌÚÐÕËÌɯ Ɩɯ ÈËÌÛɯ ÈËÐÛÐÍɯ ÛÌÒÕÐÒɯ

ÉÈÙċÕËċÙÔÈÒÛÈËċÙȭɯ!ÜɯÛÌÒÕÐÒÓÌÙËÌÕɯËÐıɯÏÌÒÐÔÓÐĀÐÕËÌɯÙÜÛÐÕɯÒÜÓÓÈÕċÔÈɯÎÐÙÔÐıɯ

ÖÓÈÕċɯƗ-ÉÖàÜÛÓÜɯàÈáËċÙÔÈɯȹ3-dimensional printing) teknolojisidir (Mahamood 

ÝÌɯËÐĀÌÙÓÌÙÐ, 2014). !ÜɯÛÌÒÕÐÒÛÌɯÐÓÒɯÖÓÈÙÈÒȮɯÉÌÓÐÙÓÐɯÔÐÒÛÈÙËÈɯÛÖáɯıÌÒÓÐÕËÌÒÐɯ

ÔÈÛÌÙàÈÓɯÏÈÙÌÒÌÛɯÌËÌÕɯÉÐÙɯ×ÐÚÛÖÕɯÈÙÈÊċÓċĀċɯÐÓÌɯËÈĀċÛċÓÔÈÒÛÈËċÙȭɯ#ÈÏÈɯÚÖÕÙÈɯÉÐÙɯ

ÚÐÓÐÕËÐÙɯ ÐÓÌɯ ÛÖáɯ ıÌÒÓÐÕËÌÒi bu materyal fabrikasyon bölmesinin en üst 

ÒċÚÔċÕËÈɯÚċÒċıÛċÙċÓÔÈÒÛÈËċÙȭɯ!ÜÕÜɯÛÈÒÐÉÌÕȮɯÚċÝċɯÈËÌáÐÝȮɯñÖÒɯÒÈÕÈÓÓċɯ×ĹÚÒĹÙÛÔÌɯ

(jetting) ÉÈıÓċĀċɯÈÙÈÊċÓċĀċɯÐÓÌɯÛÖáɯÔÈÛÌÙàÈÓɯĹáÌÙÐÕËÌɯËÈĀċÛċÓÔÈÒÛÈËċÙɯÝÌɯÉġàÓÌÊÌɯ

ÖÉÑÌÕÐÕɯ ÐÓÒɯ ÛÈÉÈÒÈÚċɯ ÖÓÜıÛÜÙÜÓÔÈÒÛÈËċÙȭɯ .ÉÑÌÕÐÕɯ ÛĹÔɯ ÛÈÉÈÒÈÚċɯ ×ĹÚÒĹÙÛÔÌɯ

(jetting) ÐıÓÌÔÐɯÐÓÌɯÖÓÜıÛÜÙÜÓËÜÒÛÈÕɯÚÖÕÙÈȮɯÏÖÔÖÑÌÕɯÉÐÙɯÒÈÓċÕÓċÒɯÚÈĀÓÈÔÈÒɯÐñÐÕɯ

ÍÙÌáÌÓÌÔÌɯ ÉÈıÓċĀċɯ ÛÈÉÈÒÈɯ ĹáÌÙÐÕËÌÕ ÎÌñÐÙÐÓÔÌÒÛÌËÐÙȭɯ !Üɯ ÐıÓÌÔɯ ÌÚÕÈÚċÕËÈɯ

ÖÙÛÈàÈɯ ñċÒÈÕɯ ×ÈÙÛÐÒĹÓÓÌÙɯ ÝÈÒÜÔɯ ÐÓÌɯ ÌÔÐÓÌÙÌÒȮɯ ÉÐÙɯ ÍÐÓÛÙÌɯ ÛÈÙÈÍċÕËÈÕɯ

ÜáÈÒÓÈıÛċÙċÓÔÈÒÛÈËċÙȭɯ !Üɯ ÛÈÉÈÒÈɯ ÛÈÔÈÔÓÈÕËċĀċÕËÈȮɯ ×ÐÚÛÖÕɯ ËÐĀÌÙɯ ÛÖáɯ

ÛÈÉÈÒÈÚċÕċÕɯ àÈàċÓÔÈÚċÕÈɯ ÝÌɯ ÉÐÙÓÌıÛÐÙÐÓÔÌÚÐÕÌɯ àÈÙËċÔɯ ÌÛÔÌÒÛÌËÐÙȭɯ ²ÙĹÕɯ

tamamlanana kadar ÐıÓÌÔɯËÌÝÈÔɯÌÛÔÌÒÛÌËÐÙɯȹ©ÌÒÐÓɯ2.17) (Azari ve Nikzad, 

2009Ȱɯ$ÙÈÎÏÜÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2004Ȱɯ'ÌàÕÐÊÒɯÝÌɯ2ÛÖÛáȮɯƖƔƔƝȰɯ'ÜÈÕÎɯÝÌɯËÐĀÌÙÓÌÙÐ, 
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2013; Madhav ve Daule, 2013; /ÈÕɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰɯ2ÐÓÝÈɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƕȰɯ

3ÖÙÈÉÐɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015; Van Noort, 2012). 

 

            

©ÌÒÐÓɯ2.17. 3D-/ɯ²ÙÌÛÐÔɯ3ÌÒÕÐĀÐɯ(Madhav ve Daule, 2013) 

 

.ÉÑÌɯ ÛÈÔÈÔÓÈÕËċÒÛÈÕɯ ÚÖÕÙÈȮɯ ÒÜÓÓÈÕċÓÈÕɯ ÔÜÔɯ ËÌÚÛÌÒɯ ÔÈÛÌÙàÈÓÐɯ

ÌÙÐÛÐÓÔÌÒÛÌɯ ÝÌàÈɯ ñġáĹÓÛĹÓÌÙÌÒɯ ÜáÈÒÓÈıÛċÙċÓÔÈÒÛÈËċÙȭ ²ÙÌÛÐÓÔÐıɯ ×ÈÙñÈËÈɯ

ÉÈĀÓÈÕÛċÓÈÙċÕɯ ËÈÏÈɯ ËÈɯ ÎĹñÓÌÕÔÌÚÐɯ ÐñÐÕɯ àĹÒÚÌÒɯ ËÌÙÌÊÌËÌɯ ÍċÙċÕÓÈÔÈɯ ÐıÓÌÔÐɯ

ÜàÎÜÓÈÕÈÉÐÓÔÌÒÛÌËÐÙȭɯ2ġáɯÒÖÕÜÚÜɯÐıÓÌÔɯÔÌÛÈÓȮɯÚÌÙÈÔÐÒɯÝÌɯÔÌÛÈÓɤÚÌÙÈÔÐÒɯ

ÒÖÔ×ÖáÐÛɯ×ÈÙñÈÓÈÙÈɯÜàÎÜÓÈÕÈÉÐÓÔÌÒÛÌËÐÙȭɯ ËÐÛÐÍɯĹÙÌÛÐÔɯÛÌÒÕÐÒÓÌÙÐɯÈÙÈÚċÕËÈɯ

ÌÕɯÏċáÓċÚċɯÖÓÈÕɯƗ#-/ɀËÌ ÔÈÛÌÙàÈÓɯÔÈÓÐàÌÛÐɯÖÓËÜÒñÈɯËĹıĹÒÛĹÙȭɯ2ÐÚÛÌÔÐÕɯÒÈÉÈɯ

àĹáÌàɯÉÐÛÐÔÐɯÝÌɯÉÖàÜÛɯÓÐÔÐÛÈÚàÖÕÜɯÎÐÉÐɯËÌáÈÝÈÕÛÈÑÓÈÙċɯËÈɯÝÈÙËċÙɯ(Huang ve 

ËÐĀÌÙÓÌÙÐ, 2013). 

Hibrit Üretim  

 ËÐÛÐÍɯÝÌɯÚÜÉÛÙÈÒÛÐÍɯ" ,ɯÛÌÒÕÐÒÓÌÙÐÕÐɯÉÐÙÓÌıÛÐÙÔÌɯÍÐÒÙÐɯÐÓÒɯÒÌáɯƕƝƝƔɅÓċɯ

àċÓÓÈÙËÈɯMissouri  ÜniveÙÚÐÛÌÚÐɅÕËÌɯȹ+ÈáÌÙɯ#ÌÚÛÌÒÓÐɯ²ÙÌÛÐÔɯdıÓÌÔÐɯɬ 5 eksenli 

ËÐÒÌàȺɯÖÙÛÈàÈɯÈÛċÓÔċıɯÝÌɯÜàÎÜÓÈÕÔċıÛċÙ ȹ+ÖÙÌÕáɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015). Hibrit 

ĹÙÌÛÐÔɯ ÖÓÈÙÈÒɯ ÈËÓÈÕËċÙċÓÈÕɯ Úġáɯ ÒÖÕÜÚÜɯ ÛÌÒÕÐÒȮɯ ÏÐÉÙÐÛɯ ÈËÐÛÐÍɯ ÝÌɯ ÚÜÉÛÙÈÒÛÐÍɯ
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ÛÌÒÕÐÒÓÌÙÐÕɯ ÏċáÓċɯ ÝÌɯ ÏÈÚÚÈÚɯ ĹÙÌÛÐÔɯ ÎÐÉÐɯ ÌÕɯ ġÕÌÔÓÐɯ ġáÌÓÓÐÒÓÌÙÐÕÐɯ ÉÐÙɯ ÈÙÈàÈɯ

ÎÌÛÐÙÔÐıÛÐÙ ȹ+ÖÙÌÕáɯÝÌɯËÐĀÌÙÓÌÙÐ, 2015Ȱɯ9ÏÜɯÝÌɯËÐĀÌÙÓÌÙÐ, 2014).  

2ċÕċÙÓċɯ ÚÈàċËÈɯ ÖÓÚÈɯ ËÈɯ ÏÌÔɯ ÈËÐÛÐÍɯ ÏÌÔɯ ËÌɯ ÚÜÉÛÙÈÒÛÐÍɯ ĹÙÌÛÐÔɯ

àÈÒÓÈıċÔÓÈÙċÕċɯÉĹÕàÌÚÐÕËÌɯÉÈÙċÕËċÙÈÕɯ" #ɯɤɯ" ,ɯÚÐÚÛÌÔÓÌÙÐɯÔÌÝÊÜÛÛÜÙȭɯ2ġáɯ

ÒÖÕÜÚÜɯ ĹÙÌÛÐÔɯ àÈÒÓÈıċÔċÕÈɯ ÛÐÊÈÙÐɯ ġÙÕÌÒɯ ÖÓÈÙÈÒɯProcera (Nobel Bio-Care, 

Göteburg, Sweeden) ve Wol-Ceram (Wol-Dent, Ludwigshafen, Germany) 

verilebilir  ȹ©ÌÒÌÙɯ ÝÌɯ $ÙÚÖàȮɯ ƖƔƕƔȰɯ 4áÜÕȮɯ ƖƔƔƜȺ. Procera (Nobel Bio-Care, 

Göteburg, Sweeden) ÚÐÚÛÌÔÐÕËÌɯ×ÙÌ×ÈÙÈÚàÖÕÜɯàÈ×ċÓÔċıɯËÐıɯĹáÌÙÐÕËÌɯÚÜÉÛÙÈÒÛÐÍɯ

àÈÒÓÈıċÔɯ ÒÜÓÓÈÕċÓÈÙÈÒɯ ÎÌÕÐıÓÌÛÐÓÔÐıɯ ÔÌÛÈÓɯ ËÈàɯ ÍÙÌáÌÓÌÕÔÌÒÛÌËÐÙȭɯ !Üɯ

geniıÓÌÛÔÌɯÔÐÒÛÈÙċɯÍÐÕÈÓɯÙÌÚÛÖÙÈÚàÖÕÜÕɯÚÐÕÛÌÙÓÌÕÔÌÚÐɯÐÓÌɯÐÓÐıÒÐÓÐɯÉĹáĹÓÔÌàÐɯ

ËÐÒÒÈÛÌɯÈÓċÕÈÙÈÒɯÉÌÓÐÙÓÌÕÔÌÒÛÌËÐÙȭɯ1ÌÚÛÖÙÈÚàÖÕÜɯÖÓÜıÛÜÙÈÊÈÒɯÚÌÙÈÔÐÒɯÛÖáÜɯ

ÈËÐÛÐÍɯ àġÕÛÌÔÔɯ ÒÜÓÓÈÕċÓÈÙÈÒɯ ÔÌÛÈÓɯ ËÈàɯ ĹáÌÙÐÕÌɯ àĹÒÚÌÒɯ ÉÈÚċÕñɯ ÈÓÛċÕËÈɯ

ÚċÒċıÛċÙċÓÈÙÈÒɯÈËÈ×ÛÌɯ ÌËÐÓÔÌÒÛÌËÐÙɯÝÌɯÍÐÕÈÓ restorasyonundan daha büyük 

ÉÖàÜÛÛÈɯÉÐÙɯàÈ×ċɯÖÓÜıÛÜÙÜÓÔÈÒÛÈËċÙȭɯ#ÈÏÈɯÚÖÕÙÈɯËċıɯÒÖÕÛÜÙÓÈÙɯÖÓÜıÛÜÙÜÓÔÈÒɯ

üzere restorasyon freze edilmektedir. Normalden büyük boyutlarda elde 

ÌËÐÓÔÐıɯ ÙÌÚÛÖÙÈÚàÖÕÈɯ ËÐÙÌÕñɯ ÒÈáÈÕËċÙÔÈÒɯ ÈÔÈÊċàÓÈɯ ÚÐÕÛÌÙÐáÈÚàÖÕɯ ÐıÓÌÔÐɯ

uygulanmaktadċÙȭɯ 2ÐÕÛÌÙɯ ÍċÙċÕċÕËÈÒÐɯ àĹÒÚÌÒɯ ÚċÊÈÒÓċÒȮɯ ÙÌÚÛÖÙÈÚàÖÕÜÕɯ

ÉĹáĹÓÔÌÚÐÕÐɯ ÝÌɯ ÖÙÐÑÐÕÈÓɯ ÉÖàÜÛÜÕÈɯ ÎÌÓÔÌÚÐÕÐɯ ÚÈĀÓÈÔÈÒÛÈËċÙȭɯ 2ġáɯ ÒÖÕÜÚÜɯ

ĹÙÌÛÐÔɯÛÌÒÕÐĀÐɯÖÓËÜÒñÈɯÏÈÚÚÈÚɯÉÐÙɯñÈÓċıÔÈàċɯÎÌÙÌÒÛÐÙÔÌÒÛÌËÐÙȭɯIĹÕÒĹɯÛÖ×ÓÈÔɯ

ÎÌÕÐıÓÌÔÌɯÔÐÒÛÈÙċɯÐÓÌɯÛÖ×ÓÈÔɯÉĹáĹÓÔÌɯÔÐÒÛÈÙċɯËÌÕÎÌËÌɯÛÜÛÜÓÔÈÓċËċÙ ȹ©ÌÒÌÙɯ

ve Ersoy, 2010; Uzun, 2008). !ÐÙɯËÐĀÌÙɯÏÐÉÙÐÛɯ" ,ɯÚÐÚÛÌÔÐɯÖÓÈÕɯWol-Ceram 

(Wol-Dent, Ludwigshafen, Germany), aditif elektroforez serpme metodu 

(additive approach-electrophoretic dispersion) kullanarak ana model üzerine 

ËÐÙÌÒÛɯÖÓÈÙÈÒɯàÈÙċ-ÚċÝċɯÏÈÓËÌÒÐɯÈÓĹÔÐÕÈɯÛÖáÜÕÜɯÜàÎÜÓÈÔÈÒɯÚÜÙÌÛÐàÓÌɯÒÖ×ÐÕÎɯ

ÖÓÜıÛÜÙÔÈɯ ÌÚÈÚċÕÈɯ ËÈàÈÕÈÕɯ ÉÐÙɯ ÚÐÚÛÌÔËÐÙȭɯ 2ÖÕÙÈÚċÕËÈɯ ÐÚÌɯ ÍÈáÓÈɯ ÔÈÛÌÙàÈÓɯ

ÚÜÉÛÙÈÒÛÐÍɯÛÌÒÕÐÒɯÐÓÌɯÍÙÌáÌÓÌÕÌÙÌÒɯÜáÈÒÓÈıÛċÙċÓÔÈÒÛÈËċÙȭɯ2ÖÕɯÖÓÈÙÈÒɯÒÖ×ÐÕÎɯËÈàɯ
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ÔÖËÌÓÐÕËÌÕɯñċÒÈÙċÓÔÈÒÛÈËċÙɯÝÌɯàÈ×ċàÈɯÊÈÔɯ×ÈÙÛÐÒĹÓÓÌÙÐɯÐÕÍÐÓÛÙÌɯÌËÐÓÔÌÒÛÌËÐÙ 

ȹ©ÌÒÌÙɯÝÌɯ$ÙÚÖàȮɯƖƔƕƔȰɯ4áÜÕȮɯƖƔƔƜȺ. 

dÓÈÝÌÛÌÕɯ+.,ɯÈËÐÛÐÍɯĹÙÌÛÐÔɯÚÐÚÛÌÔÓÌÙÐɯÈÓÛċÕËÈɯÚċÕċÍÓÈÕËċÙċÓÚÈɯËÈȰɯÈÚÓċÕËÈɯ

ÏÐÉÙÐÛɯàÈÒÓÈıċÔÓÈɯñÈÓċıÈÕɯÉÐÙɯÚÐÚÛÌÔËÐÙȭɯ+.,ɯÚÐÚÛÌÔÐÕÐÕɯÈËÐÛÐÍɯĹÙÌÛÐÔɯÒċÚÔċɯ

oldÜÒñÈɯÉÈÚÒċÕɯÖÓËÜĀÜɯÐñÐÕɯÉġàÓÌɯÉÐÙɯÚċÕċÍÓÈÕËċÙÔÈɯàÈ×ċÓÔÈÒÛÈËċÙȭ  

 

2.4 /ÙÖÛÌÛÐÒɯ1ÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ,ÈÙÑÐÕÈÓɯÝÌɯdÕÛÌÙÕÈÓɯ4àÜÔÜ 

 

#ÈÏÈɯġÕÊÌɯËÌɯÉÈÏÚÌËÐÓËÐĀÐɯÎÐÉÐ ×ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÔÈÙÑÐÕÈÓɯÝÌɯ

ÐÕÛÌÙÕÈÓɯÜàÜÔÜɯÏÌÔɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÜáÜÕɯËġÕÌÔ ÉÈıÈÙċÚċɯÏÌÔɯËÌɯñÌÝÙÌ 

ËÖÒÜÓÈÙċÕɯ×ÙÖÎÕÖáÜɯÈñċÚċÕËÈÕ oldukça önemlidir. Ancak rÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ

uyumunu tarif eden terminoloji ve ÜàÜÔÜɯÛÈÕċÔÓÈàÈÕɯÙÌÍÌÙÌÕÚɯÕÖÒÛÈÓÈÙċɯ

ÓÐÛÌÙÈÛĹÙËÌɯ ÔÌÝÊÜÛɯ ñÈÓċıÔÈÓÈÙɯ ÈÙÈÚċÕËÈɯ ËÌĀÐıÒÌÕÓÐÒɯ ÎġÚÛÌÙËÐĀÐÕËÌÕȰɯ ÉÜɯ

ÒÖÕÜËÈɯ ÛÈÔɯ ÈÕÓÈÔċàÓÈɯ ÉÐÙɯ ÒÈÝÙÈÔɯ ÒÈÙÎÈıÈÚċɯ àÈıÈÕÔÈÒÛÈËċÙȭɯHolmes ve 

ËÐĀÌÙÓÌÙÐ (1989) ÐÚÌɯ Úġáɯ ÒÖÕÜÚÜɯ ÒÈÝÙÈÔɯ ÒÈÙÎÈıÈÚċÕċɯ ÖÙÛÈËÈÕɯ ÒÈÓËċÙÔÈÒɯ

ÈÔÈÊċàÓÈɯÛÌÙÔÐÕÖÓÖÑÐÒɯÉÐÙɯÈñċÒÓÈÔÈɯÎÌÙÌÒÛÐĀÐÕÐɯÚÈÝÜÕÔÜıÓÈÙɯÝÌɯÉÜɯÒÖÕÜËÈɯ

ÚÛÈÕËÈÙËÐáÈÚàÖÕÜÕɯ ÚÈĀÓÈÕÈÉÐÓÔÌÚÐɯ ÈÔÈÊċàÓÈɯ ñÈÓċıÔÈɯ àÈ×ÔċıÓÈÙËċÙ ȹ©ÌÒÐÓɯ

2.18).  
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©ÌÒÐÓɯ2.18ȭɯ'ÖÓÔÌÚɯÝÌɯËÐĀÌÙÓÌÙÐɯÛÈÙÈÍċÕËÈÕɯÎÌÓÐıÛÐÙÐÓÌÕɯÛÌÙÔÐÕÖÓÖÑÐɯȹ'ÖÓÔÌÚɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƕƝƜƝȺ 

 

3ÌÙÔÐÕÖÓÖÑÐËÌÒÐɯ ÉÌÓÐÙÚÐáÓÐĀÐÕɯ ÉÐÙɯ ÉÌÕáÌÙÐɯ ËÌɯ ÒÈÉÜÓɯ ÌËÐÓÌÉÐÓÐÙɯ ÈÙÈÓċÒɯ

ËÌĀÌÙÐÕÐÕɯ ÛÈÕċÔÓÈÕÔÈÚċÕËÈɯàÈıÈÕÔÈÒÛÈËċÙ. Klinik olarak kabul edilebilir 

ÈáÈÔÐɯÔÈÙÑÐÕÈÓɯÈñċÒÓċÒɯÔÐÒÛÈÙċÕċÕɯƕƖƔɯϟÔɯÖÓËÜĀÜɯÉÐÓËÐÙÐÓÔÐıÛÐÙɯ(McLean ve 

von Fraunhofer, 1971). Teoride ÔÈÙÑÐÕÈÓɯÈñċÒÓċÒɯÖÓÔÈÔÈÚċɯÈÙáÜɯÌËÐÓÌÕɯÉÐÙɯ

ËÜÙÜÔɯÖÓÚÈɯËÈȰɯàÈ×ċıÛċÙÔÈɯÈÑÈÕċɯÐñÐÕɯÉÐÙɯÔÐÒÛÈÙɯÈÙÈÓċÒɯȹÚÐÔÈÕɯÈÙÈÓċĀċȺɯÖÓÔÈÚċɯ

ÎÌÙÌÒÛÐĀÐɯËÌɯÜÕÜÛÜÓÔÈÔÈÓċËċÙɯȹ7ÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȺȭɯ!ÐÙñÖÒɯÈÙÈıÛċÙÔÈÊċɯƖƙɯ

ÔÐÒÙÖÔÌÛÙÌɯÐÓÌɯƕƙƔɯÔÐÒÙÖÔÌÛÙÌɯÐÕÛÌÙÝÈÓÐÕËÌɯËÌĀÌÙÓÌÙɯÚÜÕÚÈɯËÈȰɯAmerican 

Dental Association (ADA) ÉÜɯÒÖÕÜËÈɯÎÌÕÌÓɯÉÐÙɯıÈÙÛÕÈÔÌɯ(ADA Specification 

No:8) àÈàċÕÓÈÔċıÛċÙȭɯ 2ġáɯ ÒÖÕÜÚÜɯ ÉÐÓËÐÙÐËÌɯ ÛÐ×ɯ ƕɯ ÚÐÔÈÕÓÈÙËÈɯ àÈ×ċıÛċÙÔÈɯ

ÈÑÈÕċÕċÕɯÒÈÓċÕÓċĀċÕċÕɯƖƙɯÔÐÒÙÖÔÌÛÙÌËÌÕɯÈáȰɯÛÐ×ɯƖɯÚÐÔÈÕÓÈÙËÈɯÐÚÌɯàÈ×ċıÛċÙÔÈɯ

ÈÑÈÕċÕċÕɯ ÒÈÓċÕÓċĀċÕċÕɯ ƘƔɯ ÔÐÒÙÖÔÌÛÙÌËÌÕɯ Èáɯ ÖÓÔÈÚċɯ ÎÌÙÌÒÛÐĀÐɯ ÉÐÓËÐÙÐÓÔÐıÛÐÙȭɯ

 ÕÊÈÒɯÒÓÐÕÐÒɯÖÙÛÈÔËÈɯÉÜɯËÌĀÌÙÓÌÙÐɯÌÓËÌɯÌÛmek oldukça güçtür.  
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 ,ÈÙÑÐÕÈÓɯÝÌɯdÕÛÌÙÕÈÓɯ4àÜÔÜɯ$ÛÒÐÓÌàÌÕɯ%ÈÒÛġÙÓÌÙ 

 

+ÐÛÌÙÈÛĹÙËÌɯ×ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÜàÜÔÓÈÙċÕċɯÌÛÒÐÓÌàÌÕɯÍÈÒÛġÙÓÌÙÐɯ

ÐÕÊÌÓÌàÌÕɯ ÉÐÙñÖÒɯ ñÈÓċıÔÈɯ ÔÌÝÊÜÛÛÜÙȭɯ 2ġáɯ ÒÖÕÜÚÜɯ ñÈÓċıÔÈÓÈÙËÈÕɯ ËÌÙÓÌÕÌÕɯ

×ÈÙÈÔÌÛÙÌÓÌÙɯÐÚÌɯıÜÕÓÈÙËċÙ (Tablo 2.7):  

Tablo 2.7. /ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯuyumunu etkileyen faktörler . 

 Faktörler ,ÌÝÊÜÛɯIÈÓċıÔÈÓÈÙ 

1 #Ðıɯ×ÙÌ×ÈÙÈÚàÖÕÜɯÈñċÚċ  

(Taper) 

!ÌÜÌÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜ 

2 #Ðıɯ×ÙÌ×ÈÙÈÚàÖÕÜÕËÈɯÉÐÛÐıɯ

çizgisinin konfigürasyonu  

2ÏÐÙÈÛÚÜÊÏÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƚȰɯ!ÖÛÛÐÕÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ2007; Kane 

ÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙ 

3 Simantasyon &ÖÕáÈÓÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȰ 0ÜÐÕÛÈÚɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƘȰɯ!àÙÕÌȮɯ

1992 

4 Siman tipi  Gu ve Kern, 2003 

5 3ÌÙÊÐÏɯÌËÐÓÌÕɯàÈáċÓċÔɯÝÌɯ

üretim parametreleri  

Shim ve ËÐĀÌÙÓÌÙÐȮɯƖƔƕƙ 

6 1ÌÚÛÖÙÈÚàÖÕÜÕɯĹÙÌÛÐÔɯÛÌÒÕÐĀÐ 0ÜÈÕÛÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȰ 4ÊÈÙɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƝȰ 

xÙÛÖÙ×ɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƔȰ *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰ 

*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰ 3ÈÔÈÊɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰ 

7ÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰ -ÌÚÚÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰ 

*ÖÊÈÈĀÈÖĀÓÜɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȰ /ÈÙÒɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƚȰ    

5ÖÑËÈÕÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰ Jung, 2017; *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛa 

7 ,ÜÔɯÔÖËÌÓÐÕɯĹÙÌÛÐÔɯÛÌÒÕÐĀÐ 5ÖÑËÈÕÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȰ %ÈÙÑÖÖËɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰ 

8 Metal üzerindeki 

düzensizlikler  

Kaleli ve Saraç, 2016 

9 Tercih edilen ölçü materyali / 

ÛÌÒÕÐĀÐ 

2ÝÈÕÉÖÙÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘ 

 

10 #ÐÌɯÚ×ÈÊÌÙɯÜàÎÜÓÈÔÈÚċ 2ÖÙÐÈÕÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƛ 

11 IÈÓċıÔÈÓÈÙËÈɯÉÌÓÐÙÓÌÕÌÕɯġÙÕÌÒɯ

ÉÖàÜÛÜɯÝÌɯÚÈàċÚċ 

8ÌÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƗȰɯ/ÌÛÛÌÕÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƔ 

Campbell ve ËÐĀÌÙÓÌÙÐȮɯƕƝƝƙ 

12 IÈÓċıÔÈÓÈÙËÈɯÎÌÙñÌÒÓÌıÛÐÙÐÓÌÕɯ

ġÓñĹÔɯÚÈàċÚċ 

&ÈÚÚÐÕÖɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƘ 

13 ,ÈÙÑÐÕÈÓɯÝÌɯÐÕÛÌÙÕÈÓɯÈÙÈÓċĀċɯ

ġÓñÔÌÒɯÈÔÈÊċàÓÈɯÒÜÓÓÈÕċÓÈÕɯ

teknik  

*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗ 

14 /ÖÙÚÌÓÌÕɯÍċÙċÕÓÈÔÈɯÚÐÒÓÜÚÜɯÝÌɯ

ÝÌÕÌÌÙɯ×ÖÙÚÌÓÌÕɯÜàÎÜÓÈÔÈÚċ 

Gemalmaz ve  ÓÒÜÔÙÜȮɯ ƕƝƝƙȰɯ "ÈÔ×ÉÌÓÓɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƕƝƝƙȰɯ

9ÌÕÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙȰ 

15 *ÜÓÓÈÕċÓÈÕɯÈÓÈıċÔɯÛÐ×Ð *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛa 

16 In vivo / In vitro  5ÐÎÖÓÖɯ ÝÌɯ %ÖÕáÐȮɯ ƖƔƔƜȰɯ ,ÖÜɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƔƖȰɯ &ÖÖËɯ ÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƔƝ 
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 4àÜÔÜÕɯxÓñĹÓÔÌÚÐÕËÌɯ*ÜÓÓÈÕċÓÈÕɯ8ġÕÛÌÔÓÌr 

 

/ÙÖÛÌÛÐÒɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÜàÜÔÓÈÙċÕċÕɯËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐÕËÌɯÎÌñÔÐıÛÌÕɯ

günümüze birç ok yöntem ÎÌÓÐıÛÐÙÐÓÔÐıÛÐÙȭ Söz konusu yöntemler  ıÜÕÓÈÙËċÙ 

(*ÖÊÈÈĀÈÖĀÓÜɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƛ; -ÈÞÈÍÓÌÏɯ ÝÌɯ ËÐĀÌÙÓÌÙÐȮɯ ƖƔƕƗ; Park ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƚ;  5ÖÑËÈÕÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕ6; 9ÌÕÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙ):   

¶ ,ÈÚÛÌÙɯ ÔÖËÌÓɯ ĹáÌÙÐÕÌɯ àÌÙÓÌıÛÐÙÐÓÌÕɯ ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ÔÐÒÙÖÍÖÛÖÎÙÈÍÐɯ

ÝÌàÈɯ ċıċÒɯ ÔÐÒÙÖÚÒÖÉÜɯ ÐÓÌɯ ÜàÜÔÜÕÜÕɯ ËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ (direkt -

ÎġÙĹıɯÛÌÒÕÐĀÐȺ 

¶ Silikon replika yöntemi  ÐÓÌɯÜàÜÔÜÕɯËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ  

¶ Master model üzerine simante edilen restorasyonun dilimlener ek 

ċıċÒɯ àÈɯ ËÈɯ ÌÓÌÒÛÙÖÒɯ ÔÐÒÙÖÚÒÖÉÜɯ ÈÓÛċÕËÈɯ ÜàÜÔÜÕÜÕɯ

ËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ  

¶ 2ÐÓÐÒÖÕɯÈĀċÙÓċĀċÕċÕɯġÓñĹÓÔÌÚÐɯÐÓÌɯÜàÜÔÜÕɯËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐɯ 

¶ .×ÛÐÒɯÛÈÙÈàċÊċɯÐÓÌɯÜàÎÜÓÈÕÈÕɯĹñÓĹ-tarama (3D) protokolü ve spesifik 

àÈáċÓċÔɯÒÜÓÓÈÕċÓÈÙÈÒɯÜàÜÔÜÕ ËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐɯ 

¶ Micro -"3ɯÛÌÒÕÖÓÖÑÐÚÐɯÐÓÌɯÜàÜÔÜÕɯËÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ 

Bu yöntemler içerisinde ise ÌÕɯ ÚċÒɯ ËÐÙÌÒÛ-ÎġÙĹıɯÛÌÒÕÐĀÐɯ ȹǔƘƛȭƙȺɯ

ÒÜÓÓÈÕċÓÔÈÒÛÈËċÙȭɯ !ÜÕÜɯ ÐÚÌɯ ÒÌÚÐÛɯ ÈÓÔÈɯ ÛÌÒÕÐĀÐɯ ȹǔƖƗȭƙȺɯ ÝÌɯ ÚÐÓÐÒÖÕɯ ÙÌ×ÓÐÒÈɯ

ÛÌÒÕÐĀÐɯȹǔƖƔȭƖȺɯÐáÓÌÔÌÒÛÌËÐÙɯȹ-ÈÞÈÍÓÌÏɯÝÌɯËÐĀÌÙÓÌri, 2013). 

 

2.4.2.1 ,ÐÒÙÖÍÖÛÖÎÙÈÍÐɯÝÌàÈɯ(ıċÒɯ,ÐÒÙÖÚÒÖÉÜɯÐÓÌɯ4àÜÔÜÕɯ

#ÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ 

Bu àġÕÛÌÔËÌɯÙÌÚÛÖÙÈÚàÖÕɯÔÈÚÛÌÙɯÔÖËÌÓɯĹáÌÙÐÕÌɯàÌÙÓÌıÛÐÙÐÓÔÌÒÛÌɯÝÌɯ

ÎÌÕÌÓÓÐÒÓÌɯċıċÒɯÔÐÒÙÖÚÒÖÉÜɯÈÓÛċÕËÈɯÐÕÊÌÓÌÕÔÌÒÛÌËÐÙȭɯ ÕÊÈÒɯÚġáɯÒÖÕÜÚÜɯÛÌÒÕÐÒɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕɯÔÈÙÑÐÕÈÓɯÜàÜÔÜɯÏÈÒÒċÕËÈɯbilgi verse de; internal uyum bu 

àġÕÛÌÔɯÐÓÌɯËÌĀÌÙÓÌÕËÐÙÐÓÌÔÌÔÌÒÛÌËÐÙȭ Bu nedenle söz konusu yöntem sadece 
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in-vitro ñÈÓċıÔÈÓÈÙËÈɯ ÌÕËÐÒÌËÐÙȭɯ *ÖÔÓÌÒÚ, noninvaziv , ucuz bir ölçüm 

yöntemi ÖÓÔÈÚċɯÝÌɯÏÈÛÈɯÙÐÚÒÐÕÐÕɯËĹıĹÒɯÖÓÔÈÚċɯġÕÌÔÓÐɯÈÝÈÕÛÈÑÓÈÙċÕËÈÕËċÙ 

ȹ-ÈÞÈÍÓÌÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȺ.  

 

2.4.2.2 2ÐÓÐÒÖÕɯ1Ì×ÓÐÒÈɯÐÓÌɯ4àÜÔÜÕɯ#ÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ 

 

Bu yöntemde restorasyonun içerisine light-body silikon ölçü materyali 

ÜàÎÜÓÈÕÔÈÒÛÈȰɯ ËÈÏÈɯ ÚÖÕÙÈɯ ÚÐÔÈÕÛÈÚàÖÕɯ ÐıÓÌÔÐÕÐÕɯ ÚÐÔĹÓÈÚàÖÕÜɯ ÈÔÈÊċàÓÈɯ

restorasyon master model üzerinde konuÔÓÈÕËċÙċÓÔÈÒÛÈËċÙȭɯ!ġàÓÌÊÌɯÚÐÔÈÕɯ

ÒÈÓċÕÓċĀċɯ ÙÌ×ÓÐÒÌɯ ÌËÐÓÔÐıɯ ÖÓÈÊÈÒÛċÙȭɯ ,ÈÛÌÙàÈÓÐÕɯ ÚÌÙÛÓÌıÔÌÚÐÕÐɯ ÛÈÒÐÉÌÕɯ

ÙÌÚÛÖÙÈÚàÖÕɯËÐÒÒÈÛÓÐÊÌɯÔÈÚÛÌÙɯÔÖËÌÓɯĹáÌÙÐÕËÌÕɯÜáÈÒÓÈıÛċÙċÓÔÈÒÛÈËċÙȭɯAncak 

ÐÕÊÌɯ ÉÐÙɯ àÈ×ċËÈɯ ÖÓËÜĀÜÕËÈÕɯ ÉÐÚÛĹÙÐɯ ÐÓÌɯ ÒÌÚÐ×ɯ ÐÕÊÌÓÌÔÌÒɯ ÐñÐÕɯ àÌÛÌÙÓÐɯ

stabilizasyÖÕÈɯÚÈÏÐ×ɯËÌĀÐÓËÐÙȭɯ!ÜɯÕÌËÌÕÓÌɯheavy-body silikon ölçü materyali ile 

ÚÛÈÉÐÓÐáÈÚàÖÕÜɯÈÙÛċÙċÓċÙȭɯ!ġàÓÌÊÌɯÉÐÚÛĹÙÐɯÐÓÌɯÐÚÛÌÕÐÓÌÕɯÉġÓÎÌËÌÕɯÒÌÚÐÛɯÈÓċÕÈÙÈÒɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕɯ ÈÙÈÓċÒɯ ËÌĀÌÙÓÌÙÐÕÐÕɯ ġÓñĹÔĹɯ ÎÌÙñÌÒÓÌıÛÐÙÐÓÌÉÐÓÐÕÐÙ (Jung ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƛ; *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮ 2017a; *ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛb; *ÖÊÈÈĀÈÖĀÓÜɯ

ÝÌɯËÐĀÌÙÓÌÙÐȮɯ2016; -ÈÞÈÍÓÌÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗ; 3ÈÔÈÊɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ

5ÖÑËÈÕÐɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚ; 7ÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƘȰɯ9ÌÕÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙ).  

2ÐÓÐÒÖÕɯÙÌ×ÓÐÒÈɯÛÌÒÕÐĀÐȮɯÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯÏÌÔɯÔÈÙÑÐÕÈÓɯÏÌÔ de internal 

ÜàÜÔÓÈÙċÕċɯÐÕÊÌÓÌÔÌàÌɯÐáÐÕɯÝÌÙÌÕȮɯñÌıÐÛÓÐɯÕÖÒÛÈÓÈÙËÈÕɯËÖĀÙÜ, tekrarlanabilir 

ölçümler  àÈ×ċÓÔÈÚċÕÈɯÖÓÈÕÈÒɯÛÈÕċàÈÕ, invaziv olmayan, ucuz bir tekniktir  

(*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗ; /ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰɯ9ÌÕÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƙ). 

 àÙċÊÈɯ Ðndirekt  ×ÙÖÛÌÛÐÒɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯin-vivo ËÌĀÌÙÓÌÕËÐÙÔÌÓÌÙÐÕËÌɯ ËÌɯ

ÛÌÙÊÐÏɯÌËÐÓÌÕɯÉÐÙɯÛÌÒÕÐÒÛÐÙȭɯ2ġáɯÒÖÕÜÚÜɯÛÌÒÕÐÒÛÌɯÜàÎÜÓÈÕÈÕɯ×ÈÙÔÈÒɯÉÈÚċÕÊċɯ

ÚÛÈÕËÈÙËÐáÌɯ ÌËÐÓÌÔÌÚÌɯ ËÌȰɯ ÙÌÚÛÖÙÈÚàÖÕÓÈÙċÕɯ ÈÙÈÓċÒɯ ËÌĀÌÙÓÌÙÐɯ ĹáÌÙÐÕËÌɯ

àÌÙÓÌıÛÐÙÔÌɯ ÒÜÝÝÌÛÐÕÐÕɯ ġÕÌÔÓÐɯ ÉÐÙɯ ÌÛÒÐÚÐÕÐÕɯ ÉÜÓÜÕÔÈËċĀċɯ ÓÐÛÌÙÈÛĹÙËÌɯ

ÉÐÓËÐÙÐÓÔÐıÛÐÙ ȹ0ÜÈÕÛÌɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƜȺ.  ÕÊÈÒɯÒÙÖÕɯÒÌÕÈÙÓÈÙċÕċÕɯÝÌɯÉÐÛÐıɯ

ñÐáÎÐÚÐÕÐÕɯ ÛÈÕċÔÓÈÕÔÈÚċÕËÈÒÐɯ áÖÙÓÜÒÓÈÙȮɯ ÌÓÈÚÛÖÔÌÙÐÒɯ ÍÐÓÔɯ ÛÈÉÈÒÈÚċÕċÕɯ
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ÙÌÚÛÖÙÈÚàÖÕËÈÕɯÜáÈÒÓÈıÛċÙċÓÔÈÚċɯÌÚÕÈÚċÕËÈɯ áÈÙÈÙɯÎġÙÌÉÐÓÔÌÚÐɯÝÌɯÒÌÚÐÛÓÌÙÐÕɯ

ËÖĀÙÜɯıÌÒÐÓËÌɯÈÓċÕÈÔÈÔÈÚċɯÎÐÉÐɯÉÐÙÛÈÒċÔɯÓÐÔÐÛÈÚàÖÕÓÈÙÈɯËÈɯÚÈÏÐ×ɯÖÓËÜĀÜɯÉÐÙɯ

gerçektir  ȹ-ÈÞÈÍÓÌÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗȺ. dÓÈÝÌÛÌÕɯÒÜÓÓÈÕċÓÈÕɯġÓñĹɯÔÈÛÌÙàÈÓÐÕÐÕɯ

boyutsal stabilitesi de önem arz etmektedir. Çünkü materyalin distorsiyonu 

ölçümlerin hassasiyetini etkileyebilmektedir. Uyg ulanan light-body silikon 

ġÓñĹɯÔÈÛÌÙàÈÓÐÕÐÕɯÔÐÒÛÈÙċɯËÈɯÖÓËÜÒñÈɯġÕÌÔÓÐËÐÙȭɯ1ÌÚÛÖÙÈÚàÖÕɯÐñÌÙÐÚÐÕÌɯÈıċÙċɯ

ÔÐÒÛÈÙËÈɯ ÜàÎÜÓÈÕÈÕɯ ÔÈÛÌÙàÈÓɯ ÏÐËÙÖÚÛÈÛÐÒɯ ÉÈÚċÕñɯ àÈÙÈÛÈÉÐÓÔÌÒÛÌËÐÙɯ ÝÌɯ

ÙÌÚÛÖÙÈÚàÖÕÜÕɯÈÉÜÛÔÌÕÛɯËÐıÓÌÙɯĹáÌÙÐÕÌɯÛÈÔɯÖÛÜÙÔÈÔÈÚċÕÈɯàÖÓɯÈñÔÈÒÛÈËċÙɯ

ȹ!ÖÌÕÐÕÎɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƔȰɯ,ÖÜɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƖȰɯ1ÌÐÊÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƔƙȺȭ 

 

2.4.2.3 *ÌÚÐÛɯ ÓÔÈɯ8ġÕÛÌÔÐɯÐÓÌɯ4àÜÔÜÕɯ#ÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ 

 

Bu teknikte master modelin duplikasyonunu takiben restorasyonlar 

ËÜ×ÓÐÒÌɯÔÖËÌÓÓÌÙɯĹáÌÙÐÕÌɯÚÐÔÈÕÛÌɯÌËÐÓÔÌÒÛÌËÐÙȭɯ ÙËċÕËÈÕɯÌ×ÖÒÚÐɯÙÌñÐÕÌɯÐÓÌɯ

ÚÛÈÉÐÓÐáÌɯÌËÐÓÌÕɯÔÖËÌÓÓÌÙɯÏÈÚÚÈÚɯÒÌÚÐÔɯÊÐÏÈáċɯÐÓÌɯÐÚÛÌÕÐÓÌÕɯÉġÓÎÌËÌÕɯÒÌÚÐÓÌÙÌÒɯ

ÔÐÒÙÖÚÒÖ×ɯ ÈÓÛċÕËÈɯ ÐÕÊÌÓÌÔÌàÌɯ ÝÌɯ ġÓñĹÔÌɯ ÏÈáċÙɯ ÏÈÓÌɯ ÎÌÛÐÙÐÓÐÙ (Kim ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƗ; xÙÛÖÙ×ɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƔȺȭɯ ÓċÕÈÕɯÒÌÚÐÛÛÌÕɯÖÓËÜÒñÈɯÏÈÚÚÈÚɯ

ġÓñĹÔÓÌÙɯÎÌÙñÌÒÓÌıÛÐÙÐÓÌÉÐÓÐÕÐÙ (-ÈÞÈÍÓÌÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗ; /ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯ

2016). 

Ancak söz konusu tekniktÌȮɯ ÒÌÚÐÛɯ ÈÓÈÙÈÒɯ ÔÐÒÙÖÚÒÖ×ɯ ÈÓÛċÕËÈɯ

ÎġáÓÌÔÓÌÔÌɯ àÈ×ċÓËċĀċÕËÈÕȰɯ ñÈÓċıÔÈɯ ġÙÕÌÒÓÌÙÐÕÐÕɯ ËÌÍÖÙÔÈÚàÖÕÜɯ

ÒÈñċÕċÓÔÈáËċÙȭɯIÖÒɯÚÈàċËÈɯġÓñĹÔɯÎÌÙñÌÒÓÌıÛÐÙÐÓÌÊÌÒɯñÈÓċıÔÈÓÈÙËÈɯÌÕɯÜàÎÜÕɯ

ölçüm teknÐĀÐÕÐɯÚÌñÔÌÒȮɯġÙÕÌÒÓÌÙÐÕɯÒÖÙÜÕÔÈÚċɯÈñċÚċÕËÈÕɯÖÓËÜÒñÈɯġÕÌÔÓÐËÐÙȭɯ

Aksi halde, ÉġàÓÌɯ ÉÐÙɯ ÛÌÒÕÐÒɯ ÒÜÓÓÈÕċÓËċĀċÕËÈɯñÖÒɯ ÚÈàċËÈɯ ġÙÕÌÒɯ ÐÏÛÐàÈÊċɯ

ËÖĀÈÊÈÒÛċÙȭɯ àÙċÊÈȮɯñÌıÐÛÓÐɯÕÖÒÛÈÓÈÙËÈÕɯËÌĀÌÙÓÌÕËÐÙÔÌàÌɯÐáÐÕɯÝÌÙÌÕɯÉÐÙɯÛÌÒÕÐÒɯ

ËÌĀÐÓËÐÙ ȹ*ÐÔɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƛa; Kim ve dÐĀÌÙÓÌÙÐȮɯƖƔƕƗ; *ÖÊÈÈĀÈÖĀÓÜɯÝÌɯ

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƛȰ -ÈÞÈÍÓÌÏɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƗ; /ÈÙÒɯÝÌɯËÐĀÌÙÓÌÙÐȮɯƖƔƕƚȰ Zeng ve 

ËÐĀÌÙÓÌÙÐȮɯƖƔƕƙ). 
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2.4.2.4 Silikon  ĀċÙÓċĀċÕċÕ Ölçülmesi ile Uyumun 

#ÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ 

 

Silikon ÈĀċÙÓċĀċÕċ ġÓñÔÌÒɯ ÈÔÈÊċàÓÈɯ ÚÐÓÐÒÖÕɯ ÙÌ×ÓÐÒÈɯ ÛÌÒÕÐĀÐÕÐÕɯ

ÉÈÚÈÔÈÒÓÈÙċɯ ÏÌËÌÍɯ ÈÓċÕÔÈÒÛÈËċÙȭɯ$ıÐÛɯ ÔÐÒÛÈÙËÈɯ ÉÈáɯ ÝÌɯ ÒÈÛÈÓÐáġÙɯ

ÒÈÙċıÛċÙċÓËċÒÛÈÕɯ ÏÌÔÌÕɯ ÚÖÕÙÈɯ ÌÓËÌɯ ÌËÐÓÌÕɯlight-body silikon materyali 

ÙÌÚÛÖÙÈÚàÖÕɯ ÐñÌÙÐÚÐÕÌɯ ÜàÎÜÓÈÕÔÈÒÛÈËċÙȭɯ 3ÈÒÐÉÌÕɯ ÙÌÚÛÖÙÈÚàÖÕɯ ÚÐÔÈÕÛÈÚàÖÕɯ

prosedürĹÕĹɯÚÐÔĹÓÌɯÌÛÔÌÒɯÈÔÈÊċàÓÈɯÒÙÖÕɯĹáÌÙÐÕÌɯàÌÙÓÌıÛÐÙÐÓÔÌÒÛÌËÐÙȭɯ%ÈáÓÈɯ

ÚÐÔÈÕɯÛÌÔÐáÓÌÕËÐÒÛÌÕɯÚÖÕÙÈɯÚÐÓÐÒÖÕɯ×ÖÓÐÔÌÙÐáÌɯÖÓÈÕÈɯËÌÒɯ×ÈÙÔÈÒɯÉÈÚċÕÊċɯ

ÈÓÛċÕËÈɯ ÉÌÒÓÌÕÐÓmektedirȭɯ 2ÌÙÛÓÌıÔÌÚÐÕÐɯ ÛÈÒÐÉÌÕɯ ÚÐÓÐÒÖÕɯ ÙÌ×ÓÐÒÈɯ àĹáÌàËÌÕɯ

ËÐÒÒÈÛÓÐÊÌɯÜáÈÒÓÈıÛċÙċÓÔÈÒÛÈËċÙ ÝÌɯÊÐÏÈáɯàÈÙËċÔċɯÐÓÌɯÈĀċÙÓċĀċ ölçülmektedir . 

8ĹÒÚÌÒɯÈĀċÙÓċÒɯËÌĀÌÙÓÌÙÐɯhacimsel olarak ÈÙÈÓċÒɯËÌĀÌÙÓÌÙÐÕÐÕɯÍÈáÓÈɯÖÓËÜĀÜÕÜÕɯ

ÎġÚÛÌÙÎÌÚÐËÐÙȭɯ!ġàÓÌÊÌɯÎġÙÌÊÌÓÐɯÈÙÈÓċÒɯġÓñĹÔĹɯàÈ×ċÓÈÉÐÓÔÌÒÛÌËÐÙȭ Söz konusu 

teknik , Ucar ÝÌɯ ËÐĀÌÙÓÌÙÐ (2009) ÛÈÙÈÍċÕËÈÕɯ àĹÙĹÛĹÓÌÕɯ ñÈÓċıÔÈËÈɯ

ÒÜÓÓÈÕċÓÔċıÛċÙȭ 

 

2.4.2.5 Ɨ#ɯxÓñĹÔɯ3ÌÒÕÖÓÖÑÐÚÐɯÐÓÌɯ4àÜÔÜÕɯ#ÌĀÌÙÓÌÕËÐÙÐÓÔÌÚÐ 

 

ƗɯÉÖàÜÛÓÜɯġÓñĹÔɯÛÌÒÕÖÓÖÑÐÚÐɯÚÖÕɯàċÓÓÈÙËÈɯÎÌÓÐıÛÐÙÐÓÔÐıɯÉÐÙɯÛÌÒÕÐÒÛÐÙȭɯ!Üɯ

ÛÌÒÕÐÒÛÌɯËÐÑÐÛÈÓɯÛÈÙÈàċÊċɯàÈÙËċÔċàÓÈɯÔÖËÌÓɯÛÈÙÈÔÈÚċɯàÈ×ċÓÔÈÒÛÈËċÙȭɯ3ÈÙÈÔÈÚċɯ

àÈ×ċÓÈÕɯÉÜɯÔÖËÌÓɯ" #ɯÙÌÍÌÙÈÕÚɯÔÖËÌÓÐɯÖÓÈÙÈÒɯÛÈÕċÔÓÈÕÔÈÒÛÈËċÙ. Siman 

ÈÙÈÓċĀċÕċÕɯÚÐÔĹÓÈÚàÖÕÜɯÐñÐÕɯÚÐÓÐÒÖÕɯÙÌ×ÓÐÒÈɯËÈÏÈɯġÕÊÌɯËÌɯÉÈÏÚÌËÐÓËÐĀÐɯÎÐÉÐɯ

elde edilmektedirȭɯ #Ðıɯ ÔÖËÌÓÓÌÙɯ ĹáÌÙÐÕËÌÕɯ ñċÒÈÙċÓÔÈËÈÕɯ ËÐÑÐÛÈÓɯ ÛÈÙÈàċɯ ÐÓÌɯ

àÌÕÐËÌÕɯÛÈÙÈÕċÙɯÝÌɯÕÖÒÛÈɯÉÜÓÜÛɯÔÖËÌÓÐɯ(point-cloud model) elde edilmektedir . 

Tüm buÕÓÈÙċÕɯÚÖÕÜÊÜÕËÈɯÐÚÌɯÌÓËÌɯÌËÐÓÌÕɯƖɯËÐÑÐÛÈÓɯÝÌÙÐɯàÈáċÓċÔɯÈÙÈÊċÓċĀċɯÐÓÌɯ

ñÈÒċıÛċÙċÓċÙɯ(superimposition) ÝÌɯ ÕÖÒÛÈÓÈÙɯ ÈÙÈÚċɯ ÍÈÙÒÓċÓċÒÓÈÙɯ ËÌĀÌÙÓÌÕËÐÙÐÓÌÙÌÒɯ

ÈÙÈÓċÒɯ ġÓñĹÔĹɯ àÈ×ċÓÔÈÒÛÈËċÙ. Bu teknik son derece güvenilir 3-boyutlu 

ġÓñĹÔɯ ÖÓÈÕÈĀċɯ ÚÜÕÔÈÒÛÈËċÙȭɯ  àÙċÊÈɯ ñÌıÐÛÓÐɯ ÈÓÈÕÓÈÙËÈÕɯ ġÓñĹÔÌɯ ÐáÐÕɯ

ÝÌÙÔÌÒÛÌËÐÙȭɯIÖÒɯÚÈàċËÈɯÕÖÒÛÈËÈÕɯġÓñĹÔɯàÈ×ċÓÈÕɯÉÐÙɯÛÌÒÕÐÒɯÖÓËÜĀÜÕËÈÕȰɯ
















































































































































