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OZET

FARKLI DiS PROTEZ VE IMPLANT MALZEMELERININ TERMAL
OZELLIKLERININ SAYISAL INCELENMESI

YUKSEK LISANS TEZi

[lknur ARPA

DICLE UNIVERSITESI
FEN BILIMLERI ENSTITUSU
MAKINA MUHENDISLIGI ANA BiLiM DALI

2021

Bu caligmada titanyum, zirkonyum, kobalt ve altin gibi malzemelerden yapilmis olan
implant malzemeleri ve implantlarin iizerine monte edilen zirkonyum ve porselen gibi
malzemelerden yapilmis olan protezlerin kullanilmasiyla ortaya ¢ikan degisik malzeme g¢iftleri ve
dogal dis gercek hayatta karsilasilabilecek sartlara maruz birakilarak ellidort farkli kombinasyon
icin Ansys 14.5 programi kullanilarak sayisal ¢oziimler elde edilmistir. Isil olarak 5 °C, 60 °C
sicaklikta su akisi ve -10 °C sicaklikta hava akiginin oldugu 1s1l sartlar altinda sicaklik dagilimlari
elde edilerek yorumlanmustir.

Sonuglar degerlendirilirken baslangicta viicut sicakliginda oldugu kabul edilen protez

implant ikilisinin degisik 1s1l sartlar altinda sicakliktan enaz etkilenmis olmasi olumlu kriter
olarak kabul edilmis ve degerlendirmeler bu kritere goére yapilmistir. Degisik protez-implan
malzeme kombinasyonlarinin oldugu durumlardan elde edilen sayisal ¢ozlimler incelendiginde
Duruml1, Durum8, Duruml1 ve Durum 14 olarak adlandirilan modellerde kayda deger farklar
ortaya gikmugtir.

5 °C, 60 °C ve -10 °C yiizey sicakliklarinda protez malzemesi olarak zirkonyumun
porselene gore sicakliktan daha az etkilendigi i¢in daha basarili oldugu sonucuna varilmistir. Ayni
1s1l performans protez ve implant ara yiizeylerinde de goriilmiistiir. 5 °C, 60 °C ve -10 °C yiizey
sicakliklarinda implant vidalarinin sicaklik analizleri en az sicaklik degisimlerinin Durum11’ de
implant vidasi olarak vidal-2’de altin ve vida3-4’te titanyum kullanilmasiyla elde edilmistir.

Anahtar Kelimeler: Protez, implant, Sicaklik, Sayisal ¢dziim.
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ABSTRACT

NUMERICAL INVESTIGATION OF THE THERMAL PROPERTIES OF
DIFFERENT DENTAL PROSTHESIS AND IMPLANT MATERIALS

MSc THESIS

[lknur ARPA

DICLE UNIVERSITY
INSTITUTE OF NATURAL&APPLIED SCIENCES
DEPARTMENT OF MECHANICAL ENGINEERING

2021

In this study, the implant materials made of materials such as titanium, zirconium, cobalt
and gold, and the prostheses made of materials such as zirconium and porcelain mounted on the
implants, and the natural tooth were exposed to real-life conditions, for fifty-four different
combinations. Numerical solutions were obtained by using Ansys 14.5 software. Thermally,
temperature distributions were obtained and interpreted under thermal conditions where there is
water flow at 5 °C, 60 °C and air flow at -10 °C.

While evaluating the results, it was accepted as a positive criterion that the prosthetic
implant duo, which was considered to be at body temperature at the beginning, were affected by
the temperature under different thermal conditions, and the evaluations were made according to
this criterion. When the numerical solutions obtained from the cases with different prosthesis-
implan material combinations were examined, significant differences emerged in the models
called Casel, Case8, Casell and Case 14.

It has been concluded that zirconium as a prosthetic material at 5 °C, 60 °C and -10 °C
surface temperatures is more successful as it is less affected by temperature than porcelain. The
same thermal performance was observed at the prosthesis and implant interfaces. Temperature
analyzes of implant screws at 5 °C, 60 °C and -10 °C surface temperatures were obtained by using
gold in screw1-2 and titanium in screw3-4 as implant screw in Casell.

Keywords: Prosthesis, implant, temperature, numerical solution.
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1. GIRIS

Sosyal ekonominin gelismesi ve yasam kalitesinin artmasiyla birlikte, insanlar
saglik ve estetige daha fazla dnem vermekte, dis implantlar1 ve uygulamalar1 konusundaki
arastirmalar, toplumdan gelen biiylik talep ve cesitli teknolojilerin ilerlemesi ile
artmaktadir. Dis implantlari, trafik kazalari, spor yaralanmalari, yaslanma ve kronik dis
hastaliklar1 nedeniyle dislerimizi kaybettikten sonra disimizi eski haline getirmenin bir

yoludur (Xunyuan Jiang ve ark. 2020).

Herhangi bir nedenle kaybedilen eksik bir disi yerine koymak, kisiye kaybettigi
estetik goriinlimii ve fonksiyonu yeniden kazandirabilmek amaciyla bir¢ok implant
malzemesi denenmistir. Bilim ve teknolojideki tiim ilerlemeler ve gelismelerle birlikte,

dis implantlar1 i¢in mevcut malzemeler de gelismistir (Hulbert SF ve ark. 1975).

Implantlarin tarihgesi erken Misirlilar ve Giiney Orta Amerika kiiltiirlerine kadar
dayanmaktadir. Malzeme ve biyoloji bilimindeki tiim gelismelerle birlikte uzun bir yol
kat edilmistir. Implant malzemesinin hem niteliginde hem de niceligindeki gelismeler, bu
tedavi yontemini ¢ok iimit verici ve giiniimiizde olduk¢a yaygin hale getirmistir. En eski
tas ve fildisi implantlar1 Cin ve Misir'da goriildiigii rapor edilmektedir. Ayrica 16. ve 17.
ylizyillarda Altin ve Fildisi dis implantlar1 rapor edilmistir (Misch CE 1999).

Altin, Kursun, Iridyum, Tantalyum, paslanmaz celik ve kobalt alasimindan
yapilmis metal implantlar da 20. ylizyilin baslarinda kullanilmaya baslanmistir. Bu iki
donem arasinda, ultra yiliksek molekiiler agirlikli  poliliretan, poliamid,
polimetilmetakrilat regine, politetrafloroetilen ve poliiiretan dahil olmak iizere ¢esitli

polimerler dis implanti olarak kullanilmistir.

Gilinlimiizde, dis implantlar1 i¢in mevcut biyomalzemeler alanindaki kapsamli
arastirma c¢alismalart ve gelismelerle birlikte, zirkonya, roksolid, yilizey modifiye
titanyum implantlar gibi daha yeni malzemeler ortaya ¢ikmigtir. Bu malzemeler sadece
fonksiyonel gereksinimleri karsilamakla kalmaz, ayn1 zamanda estetik a¢idan da hostur

(Monika Saini ve ark. 2015).

Baslangicta kullanilan metaller, kademeli olarak kobalt-krom alagimlari ile
degistirilen paslanmaz ¢eliklerdir. Titanyum kirkli yillarin  sonlarindan  beri

kullanilmasma ragmen, ancak nispeten yakin zamanda yaygin bir ilgi kazanmistir.



1.GIRIS

Titanyum ve alasimlari, kobalt-krom alagimlarina gore giderek daha fazla kullanilmakta

ve uygulama alanini genigletmektedir (R. Van Noort 1987).

Dis implantinin temelinde, eksik dislerin tedavisi i¢in ¢ene kemiginin i¢ine ¢esitli
materyallerden yapilmis vidalar yerlestirmek vardir. Bu vidalarin iizerine dis protezi
yerlestirilir. Implant dis kok gorevi goriir ve dogal dis ile yapilabilen tiim fonksiyonlar
yapilabilir. Tam ve kismi dis¢ilik tedavisinde kullanimlari, dis hekimliginde tamamlayici
bir tedavi yontemi haline gelmistir. Dental implantlarin geleneksel sabit boliimlii proteze
gore bir dizi avantaj1 vardir. Bu avantajlar su sekilde siralanabilir:

1. Yiiksek basar1 orani (10 y1l boyunca %97'nin iizerinde)

2. Bitisik dislerde ¢iiriikk ve endodontik problem riskinde azalma
3. Dissiz bolgede iyilestirilmis kemik bakimi

4. Bitisik dislerin hassasiyetinde azalma

Bir dis implanti, sabit veya cikarilabilir bir dis protezi i¢in tutma ve destek
saglamak i¢cin mukoza ve periosteumun altindaki agiz dokularina veya kemigin i¢ine veya
icinden implant edilen alloplastik malzemelerden yapilan bir yapidir (Michael S Block

2017).

Islevini yitirmis ya da yitirmek iizere olan doku ve organlar icin tasarlanmus,
biyouyumlu, viicuda zarar1 olmayan sentetik malzemelere veya islenmis dogal
malzemelerle tasarlanmis biyolojik maddelere biyomalzemeler denir. Viicut disaridan
yapisina katilan yabanci maddelere tepki gostermesine ragmen, dokulara gore
gelistirilmis biyouyumluluk gosteren biyomalzemelere tepki gdstermez. Glinlimiizde
dental uygulamalarda da biyomalzemeler kullanilmaktadir. Dental biyomalzemeler,
clriimis, hasar géormiis veya kirilmis disleri restore etmek i¢in kullanilan dogal dokulari
ve biyouyumlu sentetik materyalleri icerir. Biyomalzemeler, hastalikli veya hasarli dis
yapisinin restorasyonunda hayati bir rol oynamaktadir. Biyomalzemeler oldukga ¢esitli
olup, kullanim sekli, amac, yeri gibi durumlar dikkate alinarak siniflandirilmaktadir. Bu

malzemeler Sekil 1.1°deki gibi gruplandirilmistir:
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DiS IMPLANT MALZEMELERININ SINIFLANDIRILMASI
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Poliliretan
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Sekil 1.1. Dis implantlarinda kullanilan biyo malzemelerin siniflandirilmasi

Metaller, miitkemmel mekanik 6zelliklerinden dolay1 implantlar i¢in ideal bir

malzeme tlriidiir. Gilinlimiizde yaygin olarak kullanilan saf titanyum ve titanyum

alagimlar1 disinda, metal implant malzemeleri ayrica paslanmaz celik, altin alagimlari,

kobalt, krom, krom alagimlari, tantalyum ve benzerlerini igerir (Park BJ ve Bronzino JD

2003).

Bu c¢alisma, cesitli implant malzemelerini, 6zelliklerini, bu malzemelerle ilgili

cesitli artilari, eksileri gézden gecirmeyi ve aymi zamanda sonlu elemanlar yontemi

kullanilarak ele aldigimiz implant malzemelerinin termal 6zelliklerinin sayisal analizinin

gerceklestirilmesini, bu sayisal analizlerin degerlendirilmesini ve gerekli kiyaslamalarin

yapilmasini amaglamaktadir.
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2. KAYNAK OZETLERI

Oriol Cant’o-Nav'es ve ark. (2021), farkl restoratif materyallerle restore edilmis
ve diislik eksantriklik ile statik bir dikey yilike maruz birakilmis tek implantlardan peri
implant alanlarina aktarilan gerilmeleri degerlendirmislerdir. Calismay1 niimerik olarak
gerceklestirmiglerdir. Dort tip malzeme ile toplam 12 kuron (sabit porselen protez)
yapmislardir. Karbon fiber-kompozit, metal-seramik, metal-kompozit ve tam metal, hepsi
titanyum abutmentin iizerine yapistirmislardir. Temel sonug, karbon fiber-kompozit,
metal-seramik, metal-kompozit ve tam metal kronlarla restore edilmis tekli implantlar
arasinda dikey eksenel statik kuvvetten peri-implant bolgesine aktarilan gerilmede 6nemli

bir farkin olmadig1 gézlemlemislerdir.

F.J. de Cos Juez ve ark. (2008), sonlu elemanlar yontemi (FEM) ile bir
implantoloji tedavisinden sonra bir ¢ene kemigine ait az1 disinde ¢ift disli degisken adiml
titanyum alagimli bir dis implantinin performansini incelemislerdir. Toplam 27 numuneyi
kontrol etmilerdir. Tiim modeller i¢in ayni bilgileri sonlu elemanlar analizi ile elde
etmislerdir. Dis implantindaki dikey yer degistirmeleri incelemislerdir. Sonlu Elemanlar
Metodu (FEM), dis implant temasi ve optimum osseointegrasyon ile modelleme ve
dogrusal olmayan analizde uygun bir ara¢ oldugu kanitlanmiglardir. Bu analizin sonucu,
normal yilik kosullarina maruz kalan bir dis implant1 ile tedavi edilen disin yer
degistirmelerinin ¢ok kii¢iik oldugunu ve uygun olan durumun dis implantinin optimum

konfigiirasyonunu kullanmak oldugunu gézlemlemislerdir.

J.F. Valera-Jiménez ve ark. (2020), iki implant tarafindan desteklenen geleneksel

li¢ iiniteli bir kopriiden olusan yapiy1 niimerik olarak incelemislerdir.

N. Wakabayashi ve ark. (2008), dogrusal olmayan sonlu elemanlar analizinin,
geleneksel dogrusal statik modellerle ¢oziillemeyen gercekei bir durumda yapilar icindeki
gerilme ve gerinmeyi tahmin etmek i¢in giderek daha gii¢lii bir yaklasim haline geldigi
ni gozlemlemislerdir. Hedef malzemenin elastik, plastik ve viskoelastik malzeme
ozelliklerinin belirlenmesi genellikle sonlu elemanlar analizinden 6nce mekanik test

gerektirmektedir. Lineer olmayan sonlu elemanlar yonteminin dis uygulamalarinda da
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kullanim1 son zamanlarda literatiirde rapor etmislerdir, ancak gecerliliginin ve
giivenilirliginin yeterince olusturulmadigi gézlemlemislerdir. Dogrusal olmayan sonlu
elemanlar yontemi ¢oziimlerinin daha da gelistirilmesi, dis ve agiz sagligi bilimi i¢in
faydali olacak ¢ok cesitli mekanik ¢éziimler elde etmek icin tesvik edilmesi gerektigini

belirtmislerdir.

Ahmed Al-Noaman e ark. (2012), MgO’nun pik kristalizasyon (Tpc, Tg, Ts,
sinterleme penceresi ve TEC) tizerindeki etkisi ¢ok acik bir sekilde gormiislerdir. MgO
potansiyel olarak silikat ag baglantisinin kompaktligin1 arttirdigini, bu nedenle oksijen
yogunlugu ve MgO igerigi arasinda orantili bir iliski oldugunu belirlemislerdir.
Biyoaktivite deneyleri, SBF'ye 1 ay daldirildiktan sonra bir apatit tabakasinin
goriildiigiinii gozlemlemislerdir. XRD ve FTIR spektrumlari, apatit tabakasinin MgO
icerigi ile daha az belirgin hale geldigini gdzlemlemislerdir. Bu camlarin yapisal
degisiklikler gosterdigini, ancak Tris-tampon ¢ozeltisine 1 ay daldirildiktan sonra apatit

olusumuna dair bir kanit olmadigini belirlemislerdir.

Paul H. DeHoff ve ark. (2008), iki katmanli seramik silindirlerin ve kiirelerin
sonlu eleman analizi ile tahmin edilen termal uyumsuzluk streslerinin gegerli bir
dogrulamasini saglayabildigi hipotezini test etmislerdir. A¢ik uglu silindirleri ve ¢ekirdek
seramik kiireleri imal etmek icin ticari bir ¢ekirdek seramik ve deneysel bir ¢ekirdek
seramik kullanmiglardir. Cekirdek silindirleri ve kiireleri termal olarak uyumlu doért grubu
ve termal olarak uyumsuz dort grubu temsil eden dort ticari dental seramikten biri ile
kaplamiglardir. Her bir geometri ve seramik kombinasyonu i¢in sicakliklar1 ve gerilmeleri
hesaplamak i¢in ANSYS sonlu elemanlar programindaki eksenel simetrik termal ve
viskoelastik elemanlar1 kullanmislardir. Imalattan sonra, her numuneyi ¢atlama kaniti igin
fiberoptik transilliminasyon kullanarak gorsel olarak incelemislerdir. Kiireler arasinda,
termal olarak uyumsuz sistemlerin %100'i, termal olarak uyumlu sistemlerden birinin
%16's1 basarisiz oldugunu ve kalan uyumlu kombinasyonlarin hepsinin basarisiz
oldugunu belirlemiglerdir. Hesaplanan gerilme degerlerinin, genel olarak deneysel
gozlemlerle uyum iginde oldugunu, yani, kirilmayan numuneler igin diisiik artik
gerilmeler ve gocen numuneler i¢in yiiksek artik gerilmeler oldugunu belirtmislerdir.

Termal olarak uyumlu kombinasyonlarin hepsi basarisiz olurken, termal olarak uyumsuz
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silindirlerde %100 ariza meydana geldigini gérmiislerdir. Tepeyi simiile eden silindir ve
bir pontik simiile eden kiire gibi basit geometriler, son derece uyumsuz seramik-seramik
sistemleri taramak i¢in kullanilabilecegi, ancak “giivenli” bir uyumsuzluk degeri

olusturmak i¢in kullanilamayacagi sonucuna ulagmislardir.

Saranjit Singh Bhasin ve ark. (2018), ¢esitli dis implant biyo malzemelerinin
avantajlari1 ve dezavantajlarii karsilagtirmaya c¢aligmigsmiglardir. Hem daha yeni
titanyum bazli alagimlarin hem de zirkonyum bazli kompozit seramiklerin bu baglamda
temsil ettigi uzun vadeli vaadi vurgulamislardir. Her iki malzeme kategorisinin de aslinda
pek cok agidan birbirini tamamlayan olduk¢a benzersiz bir artilar1 ve eksileri oldugunu
saptamiglardir. Zirkonya bazli seramikler titanyum bazli alagimlara kiyasla daha yiiksek
biyouyumluluk ve daha iyi estetige sahipken, titanyum bazli implantlar 6nemli 6lgiide
daha iyi mekanik 6zellikleri, 6zellikle kirilma mukavemetini ve ayrica daha uzun bir
uygulama ge¢misi ve dolayisiyla zaman icinde yerlesik giivenilirligi temsil ettigini
belirlemiglerdir. Yazarlar, daha yeni metal alasimlar ve seramik kompozitler alanlarinda
halihazirda devam etmekte olan arastirma ve gelistirmeye ek olarak, gelecegin, yliksek
diizeyde modiile edilmis yiizeye sahip yeni bir malzeme-metal-seramik ikili
formiilasyonlar siifinda daha fazla yenilik gorebilecegini belirtmislerdir. Dig implant
biyo malzeme arastirmalarinin gelecekte alacagi yon ne olursa olsun, bu alandaki en
onemli gelismelerin malzeme biliminin en ileri ara yiiziinde olacagi ve alt-ylizey
farklilagsmas1 ve kolayca yapabilme yetenegindeki yeniliklerden haberdar olacagini

belirtmislerdir.

D. Rittel ve ark. (2019), sayisal bir model araciliiyla rezonans frekans analizini
incelemistirler. Arastirma, ticari bir sonlu eleman paketi kullanilarak 6z frekanslarin
belirlenmesi ve kararli durum yanit analizinin gerceklestirilmesi yoluyla sayisal olarak
yapmuslardir. Es zamanli olarak degisen sertlik, yogunluk ve tabaka kalinligina sahip bir
peri-implant ara yiizii, etrafindaki kemik rekonstriiksiyonunu tanimlamak amaciyla, 6z
frekanslarin hassasiyetini ve gelisen zayiflamis bir tabakaya kararli durum tepkisini
arastirmak i¢in sayisal 3D modele dahil etmislerdir. Dis implantlarin stabilitesi ile ilgili
olarak “klasik” rezonans frekans analizi hakkinda ek sonuglar sunmuslardir.

Rekonstriiksiyonu sirasinda kemik evrimlerini modellemek amaciyla, bozulmamis
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kemige gore elastik sertligi bozulabilen degisken genislikte bir peri-implant tabakasinin
varligimi incelemislerdir. Yaklagimlarinin implantin basarisinin implant ¢evresindeki
kemik ozelliklerine (yaklasik 200 pm mesafede) bagli oldugu ve implant yiizeyinin
cevresinde bulunan ilgili bir bolgedeki kemik o6zelliklerindeki degisikliklerin etkisini
degerlendirmekten ibaret oldugunu belirtmislerdir. Implant yiizeyinden uzakta bulunan
kemik dokusunun o&zellikleri implant bagarisi agisindan daha az 6nemli oldugunu
belirtmislerdir. Calisma boyunca, peri-implant tabakasinin kalinlig1 disinda genel kemik
geometrisi sabit tutmuslardir. Farkli kemik kalinliklarinin farkli sonuglar verecegi agik
olmakla birlikte, burada bu noktaya deginmemislerdir. Bu yazida, klinik pratikte
kullanilmasina ragmen, bu miktarin net bir matematiksel taniminin yoklugunda, ISQ'yu
birincil stabilitenin bir gostergesi olarak belirlemediklerini belirtmiserdir. Bunun yerine,
kemik implant sisteminin hem rezonans frekanslarint hem de kararli durum dinamik
analizini karakterize ettiklerini, ¢linkii bunlar kesinlikle ayr1 durumlar olmadiklarim
belirtmiglerdir. Burada, klinik olarak ilgili peri implant katmanlarinin, olgun kemik
dokusununkinin %80 oraninda azaltilmis sertligi ile 200 pum kalinliginda oldugunu
belirlemislerdir. Bu c¢alismanin ilk sonuclarindan birinin, eldeki sistem ig¢in birinci ve
ikinci rezonans frekanslarinin RFA sistemlerinde iist sinir olarak kabul edilen 10 KHz'den
daha diisiik olmakla birlikte aslinda birbirine yakin oldugunu gdstermislerdir. 1N
uygulanan yiikte implant yer degistirmeleri goéz Oniine alindiginda, bu sonucun
Olceklenebilir oldugunu, ¢ilinkii problemin dogrusal oldugunu belirtmislerdir. Bu yer
degistirmeler, bu tiir yer degistirme degerlerinin kemigin yeniden sekillenmesiyle kesin
bir klinik iligkisi olsa bile, ticari cihazlarda uygulandigi sekliyle rezonans frekansi
yonteminin tamamlayici eksik tarafi oldugunu saptamislardir. Sayisal simiilasyonlarin,
yer degistirmelerin mutlak degerlerinin oldukg¢a kii¢iik oldugunu ve bu nedenle pratik
olarak dl¢iilmesinin zor oldugunu gosterdigini belirtmislerdir. Dolayistyla bu ¢aligmadan
su sonuglar1 ¢ikarilabileceklerini belirlemislerdir: Bu sonuglardan ilkinin RFA'nin
periprostetik kemik dokusunun mekanik o6zelliklerindeki degisikliklere duyarliliginin
nispeten zayif gorlindiiglinii belirtmislerdir. Rezonans frekansinin yani sira genligi de
dikkate alan bir diger bir gostergenin, kemik iyilesme tahminlerine daha fazla
uyarlanabilir oldugunu belirtmislerdir. Ancak, bu sonuglarin klinik olarak oldugu kadar

deneysel olarak da dogrulanmasi gerektigini eklemislerdir.
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Annike Brune ve ark. (2019), bu ¢aligmay1 sonlu elemanlar yontemi kullanarak tek
dis implant kronunun peri-implant kemigindeki stres dagilimini arastirmak igin
tasarlamiglardir. Yiikii, bir tikayici dis araciligiyla, {ic ve bes temas diizenegi araciligiyla
implant kronuna dolayl olarak uygulamislardir. Ta¢ ve antagonist arasindaki siirtiinme
katsayisin1 degerleri 0.1 ile 1,0 arasinda degistirmislerdir. Ek olarak, 20°, 30° ve 40°
tiiberkiil (dis lizerindeki anatomik ¢ikintilar) egimlerine sahip {i¢ kron modellenmislerdir.
Dogrusal olmayan temas hesaplamalariin, siirtinmedeki bir artigin temas kuvvetlerinin
yoniinii ve biiyiikliiglinii degistirdigini ve bunun da kemikteki streslerin azalmasina yol
actigini belirlemislerdir. Ayrica, daha biiyiik bir egime sahip uclar kullanildiginda gerilim
biiylikliiklerinin daha yiiksek oldugunu gozlemlemislerdir. Stres degisikliklerinin
yogunlugunun, temaslarin dagilimina ve sayisina ve temas kuvveti vektoriine biiylik
Olciide bagl oldugunu gozlemlemislerdir. Bu ii¢ boyutlu sonlu elemanlar ¢alismasinin
sinirlamalar1 dahilinde, su sonuglar ¢ikarmiglardir:

e Iincelenen tiim temas durumlarinda, mevcut literatiirle uyumlu olarak en yiiksek
maksimum ve en diisiik minimum asal gerilmelerin her zaman kortikal kemikte
bulundugu ve asla siingerimsi kemikte bulunmadigini gézlemlemislerdir.

e Kuron ve onun tikayici disi arasindaki siirtiinme katsayisinin, ortaya ¢ikan temas
kuvvetinin yoniinii ve biiyiikliigiini etkiledigini gézlemlemislerdir.

e Peri-implant kemik stresinin artan silirtinme katsayist ile azaldigini
belirtmislerdir. Peri-implant kemik stresinin en aza indirilmesi ile ilgili olarak,
kron ve antagonist arasinda yiiksek bir siirtinmenin uygun goriindiiglinii
belirtmislerdir. Bununla birlikte, okliizal yiizeyin piiriizlendirilmesinin, daha
diistik bir ¢atlak direncine ve daha yiiksek bir dis plag:1 yapismasina yol acacak

daha diisiik yiizey kalitesi dezavantajina sahip oldugunu belirtmiserdir.

Sezgi Cinel ve ark. (2017), bu sonlu eleman calismasinda, maksiller ve
mandibular ikinci premolar bolgede dar ¢apli titanyum ve titanyum-zirkonya implantlara
statik ve dinamik kuvvetlerin uygulanmasindan sonra implant iizerinde ve implant kemik
ara yliziinde olusan stres degerlerini karsilastirmislardir. Titanyum (Ti) ve titanyum-
zirkonyum (Ti-Zr) dar ¢apli (3.3 mm ¢apinda, 10 mm uzunlugunda) implantlar maksiller
ve mandibular ikinci premolar bdlgede simiile edilerek metal-seramik kron

restorasyonlar1 tasarlamiglardir. Kuronlara dikey ve egik (uzun eksene 45 derecelik ag1)
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yonde 100 N'luk kuvvetler uygulamislardir. Kortikal ve trabekiiler kemikteki maksimum
ve minimum asal gerilmeleri ile implantlarin von Mises gerilmeleri ve yorulma
mukavemetlerini 3 boyutlu sonlu elemanlar analizi ile degerlendirmislerdir. Dikey ve
egik statik yiiklemede, Ti ve Ti-Zr implantlarin ayn1 ¢ene modellerinde benzer stres
dagilimi gosterdigi sonucuna ulagmislardir. Ancak, Ti-Zr implantlarindaki von Mises
stresleri, tim modellerde Ti implantlara gore biraz daha yiiksek oldugunu
belirlemislerdir. Egik statik ve dinamik yiiklemede, tiim gerilmelerin dikey yiliklemeden
daha yiiksek bulundugu ve yorulma kirilma sonuglarinin dikey kuvvetlerden daha kritik
oldugunu bulmuslardir. Sayisal bir simiilasyona dayali olarak, Ti ve Ti-Zr alasimlarinin
ikinci premolar bolgede dar ¢apli implantlar olarak basariyla kullanilabilecegi sonucuna

varmiglardir.
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3. MATERYAL VE METOT

Dis implant malzemeleri, yapilar1 geregi oksitlenme, asinma ve paslanma gibi
durumlara kars1 dayanikli, viicut tarafindan sorunsuz ve kolayca kabul edilecek yapida
olmalidir. Ciinkii ¢ene kemigi ile kaynama siirecine giren implant malzemesi uygun
degilse ve sorun ¢ikarirsa, tedavi goren hasta i¢in istenmeyen sonuglar olusmasina sebep
olabilmektedir. Biyoaktif 6zellik gdsteren malzemelerin, yapilan arastirmalar sonucunda
viicut ile uyum konusunda ve kemik gelisimine destek olmalar1 ac¢isindan bu alanda 6ne
ciktiklart tespit edilmistir.

Doktorun dis implant malzemeleri konusunda tercih yapmasi, bircok konu ile
baglantilidir. Implantin yapilacag gene yapisi, uygulanacak olan cerrahi operasyon ve
teknigi, hastanin kemik uyumu, implant malzemesinin uygulanacak bolgede kemik
yapisi, kemigin gostermesi gereken tepkileri, kemigin olusacak baskiya ve de agirliga
dayanma direnci gibi bir¢ok faktdor bu malzemelerin se¢iminde rol oynarlar. Dis
implantlarinin bir¢ok ¢esidi vardir. Giiniimiizde en fazla kullanilan implant ¢esidi, vida
seklinde olan implantlardir. Dis implantlarin se¢ilmesi yerlestirildikleri alan ve destek
dokularina gore belirlenir.

Implant yapilirken, uygulamanin yapilacagi kemik ile uyum saglayacak ozellikte
olacak bir malzeme secilmelidir. Bu oOzellikte segilecek olan dis implant
malzemeleri kemik {izerinde bir etkiye sebep olmayacagi i¢in, en az sekilde risk
tagtyacaktir. Ayrica yanlis miidahale yapilmasinda dokuda iltihaplanmaya sebep
olabilecek malzeme ¢esitleri de mevcuttur. Diger bir malzeme c¢esidi ise, uygulandig
bolgede kemigin malzeme ile biitiinlesmesine imkan saglayan materyallerdir. Bundan
dolay1 yapay dis kokleri i¢in oncelikli olarak titanyum tercih edilmektedir. Ayrica ayni
ozellikleri tasiyan porselen, tantalyum, polimer malzemeler, kobalt ve krom alasimlari,
altin alasimlari, giimiis alasimlar1 ve c¢elik malzemeler gibi maddeler de implant

yapiminda kullanilan malzemeler arasindadirlar.

3.1. implant Malzemeleri
Implant malzemeleri metaller, seramikler, polimerler ve kompozitler olmak iizere
baslica dort ana grupta toplanabilir. Bir implantin viicut igerisinde kullanimi malzeme

ozellikleri, tasarimi ve biyouyumlulugu basta olmak iizere bircok faktdre baglidir. En

11
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onemli malzeme 6zelligi biyolojik ortamda 6zelliklerinin bozulmadan devamliliginin
stirdiiriilebilmesidir.

Ideal bir implantin yumusak dokular tarafindan fiziksel olarak etkilenmemesi,
yabanci cisim reaksiyonuna, enflamasyona, alerji ve hipersensitiviteye neden olmamasi,
kimyasal olarak inert olmasi, karsinojenik olmamasi, yapisini ve devamliligini
koruyabilmesi, istenilen sekli alabilmesi, sterilize edilebilmesi ve yeterli mekanik
ozelliklere sahip olmasi gerekmektedir (Park BJ ve Bronzino JD 2003).

Implant malzemeleri metaller, seramikler, polimerler ve kompozitler olmak iizere baslica
dort ana grupta incelenmektedir. Kristal yapilar1 ve sahip olduklar1 giiglii metalik baglar
nedeniyle iistiin mekanik ozellikler tasiyan metal ve metal alasimlarinin implant
malzemesi olarak kullanim oran1 yiiksektir. En yaygin olarak kullanilan metalik
malzemeler 316L paslanmaz celik, Co-Cr alasimlar1 ve Ti alasimlaridir (Park BJ ve
Bronzino JD 2003, Ratner BD ve ark. 1996, Silver HF ve ark. 1999).

Cizelge 3.1’ de viicutta kullanilan farkli implant malzemelerinin 6zelliklerinin

degerlendirilmesi verilmistir.

Cizelge 3.1. Viicutta kullanilan implant malzemeleri ve genel 6zellikleri

Malzeme Avantajlan Dezavantajlan Kullanim alanlarn

Eklem protezleri,

Dayanikli, saglam Korozyona elverisli,
Metaller ] o Kemik plakalari,
Sekillendirilebilir Yogunlugu yiiksek . )
Implant vidalari,
Giiclii degil, o
Dis implantlart,
Elastik, Zamanla
Polimerler . Kalga protezi soketi
Uretimi kolay deformansyona
ugramast
Kirilgan, Dis,
Seramikler Yiiksek biyouyumluluk | Elastik degil, Kalga protezi,
Uretimi zor Implant kaplamas1

3.1.1.Metaller
Metaller, miitkemmel mekanik ozelliklerinden dolay1 implantlar icin ideal bir

malzeme tliriidiir. Gilinlimiizde yaygin olarak kullanilan saf titanyum ve titanyum
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alasimlar1 diginda, metal implant malzemeleri ayrica paslanmaz c¢elik, altin alagimlari,
kobalt krom alasimlari, tantal ve benzerlerini icerir. Bu malzemeler genellikle genel
mukavemetlerine gore segilir. Altin, platin ve bunlarla iliskili dokiim alagimlar1 gibi
restorasyonlar i¢in siklikla kullanilan degerli metaller, dis implantlari i¢in daha az siklikla
kullanilmaktadir.

Paslanmaz ¢elik, 6zellikle 3161 paslanmaz ¢elik, kemik plakalar1 ve vidalar i¢in bir
implant malzemesi olarak kullanilmistir, ancak bu alasim daha giiclii, daha ucuz ve
islenmesi daha kolay olmasina ragmen, korozyon 6zellikleri titanyumdan daha diisiiktiir.
Bu nedenle dental implant materyali olarak onaylanmamistir (McCracken, 1999). Ancak
bazen paslanmaz ¢elik ve altin alasimlar1 abutment olarak basariyla kullanilabilir.

Kobalt bazli alagimlar, dokme kismi protez ¢ergeveleri yapmak i¢in onlarca yildir
kullanilmaktadir. Bu alagimlar iyi durumda ve kismi protez ¢ergevelerine uygulanan
kuvvetlere dayanmak icin yeterli giice sahip olmakla birlikte, titanyum kadar korozyona
direngli olmasa da kobalt alagimlar1 insan dokularina maruz kaldiklarinda makul biyolojik
bozunma 6zellikleri sergilemektedir. Bu alasimlar siklikla kalca protezini imal etmek i¢in
kullanilir (Xunyuan Jiang ve ark. 2020).

Biyomalzemeler olarak metaller, ortopedi, discilik ve kardiyovaskiiler
uygulamalar gibi biyolojik sistemle temas halinde veya biyolojik sistem i¢inde kullanilan
cesitli cihazlarda veya yapilarda giderek daha fazla kullanilmaktadir. Titanyumun (T1)
tibbi ve discilik kullanimlart i¢in biyomalzeme olarak evrimi, titanyumun miikemmel
biyouyumlulugu, korozyon direnci ve arzu edilen fiziksel ve mekanik o6zellikleri
nedeniyle titanyuma olan talep son birkag¢ yilda 6nemli 6l¢lide artmustir. Tarihsel olarak
titanyum, 1789'da Wilhelm Gregor tarafindan kesfedildi (Tschernitschek 2005).

Titanyum 6zellikle insanin agiz ve ¢ene kemigi yapisina en ¢ok uyum saglayan
bir metaldir. Bu nedenle Titanyum uzun siiredir implant malzemesi olarak siklikla
kullanilmaktadir. Bu metal de oldukg¢a pahali bir metaldir. Titanyum metali ¢ene ve agiz
yapisina uyum sagladigi i¢cin de implantta kullanmak i¢in en uygun maddedir. Titanyum
insan viicudunda herhangi bir yan etkiye veya alerjiye neden olmamaktadir. Yapisal
olarak paslanma gibi bir probleme asla sebep olmamaktadir. Titanyum 1s1ya da oldkca
dayanikli bir maddedir. Ve kimyasal maddelerden kolay kolay etkilenmemektedir. Bu
gibi 6zelliklere sahip olan titanyum implant i¢in en uygun maddedir ve maliyetli olsa da

olduke¢a saglam, kullanish ve sagliklidir.
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3.1.2.Seramikler

Titanyum ve alasimlari giiniimiizde dis implantasyonunda yaygin olarak
kullanilmasina ragmen, potansiyel immiinolojik ve olas1 estetik tavizler nedeniyle yeni
implant malzemeleri gelistirilmistir. Seramikler, aliimina oksit, hidroksiapatit (HA),
trikalsiyum fosfat (TCP), silikon nitriir, zirkonya, biyocam vb. dahil olmak {izere baska
bir aday malzeme smifidir. Dise benzer rengi ve iyi osseointegrasyon oOzellikleri
nedeniyle implantolojide kullanilan ilk seramik malzeme gozenekli aliiminyum oksittir
(Xunyuan Jiang ve ark. 2020).

Bir dental implant materyali olarak seramiklerin, biyolojik bozunmaya kars1 inert
olmalar1 ve onlar1 Implantolojide uygulama igin uygun kilan yiiksek mukavemet ve diger
fiziksel 6zelliklere sahip olmalar1 gibi birgok faydasi vardir. Ote yandan, bu malzemelerle
ilgili baz1 dezavantajlar diisiik siineklik ve kirilgan yapidir; bu nedenle bu materyalin
kullanimi, dental implant materyali olarak uygulamasini sinirlayan 6zel bir dikkat
gerektirir (Unnati Ozal ve ark. 2020).

Zirkonyum malzeme olarak sahip oldugu iistiin mekanik 6zellikleri nedeniyle
oksit seramikler arasinda 6zel bir yer edinmistir ve en sik tercih edilen seramik implant
malzemesi olarak kullanilmigtir. Zirkonyum dogada nadir bulunan bir elementtir ve
sadece genellikle itriyum ile stabilize edilerek sentezlenebilir. Boylece stabil kristal
formasyon saglanarak yogun, sert, dayanikl bir yapi elde edilir.

Zirkonyum beyaz renkli bir metaldir ve elementer olarak metallerin birgok
ozelligini tasimaktadir. Zirkonyum esas olarak yar1 metaller grubunda yer almaktadir.
Zirkonyum implantlarin hammaddeleri zirkonyum oksittir ve dis hekimligi sektoriinde
zirkonyum mineralinden alinan zirkonyanin oksit ilave edilerek seramige doniistiiriilmiis
hali kullanilmaktadir. Bu nedenle zirkonyum implant malzemesi olarak seramikler
grubuna dahil edilmektedir ve bu grupta degerlendirilmektedir.

Zirkonyum implantlar, titanyumdan yapilmis implantlarin direncini artirmak igin
yapilmis yeni kusak implantlardir. Ozellikle dar ¢ene kemiginde dayaniklilig1 artirmak
icin kullanilmaktadir. Titanyumdan dayaniklilik haricinde farki bulunmamaktadir.
Zirkonyum ayn1 zamanda dis kaplamasinda da kullanilmaktadir. Zirkonyum dogal dise
yakin beyazliktadir. Bu nedenle dayaniklilik yaninda estetik acidan da kullanis da

saglamaktadir.
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3.1.3.Polimerler

Polimerlerin implant biyomateryalleri olarak kullanimi ilk olarak 1930'larda rapor
edilmistir. Bu siire zarfinda kullanilan polimerler Polimetil metakrilat (PMMA) ve
Politetrafloroetilendir (PTFE). Daha sonra implant malzemesi olarak kullanilan diger
polimer tiirleri arasinda poliamid, polietilen (PE), poliiiretan (PU), polipropilen (PP),
polidimetilsiloksan, polisiilfon (PS) ve silikon bulunur. Diger biyomalzemelerle
karsilastirildiginda, polimerik implantlar daha diisiik dayanima, elastik modiile ve
kirilmaya karst daha yiiksek uzamaya sahiptir. Cogu polimer, yumusak dokulara
neredeyse benzer bir elastik modiil varlig: sergiler (Unnati Ozal ve ark. 2020).

Klinik implantlar i¢in inert davraniglari ve uygun mekanik o6zellikleri nedeniyle
seramikler kullanilmistir, ancak seramiklerin kirillganlik ve diisiik stineklik gibi bazi
ozellikleri seramik implantlarin uygulamalarina bir siirlama getirmistir. Bununla
birlikte, ayarlanabilir modiilii ve mekanik 6zellikleri, milkemmel eriyik islenebilirligi
olan bir tiir malzeme olarak, polimerler titanyum implantlarin yani sira bir bagka umut
verici malzeme tiirlinii olusturmaktadir. Polimerler asagidaki nedenlerle dis implant
malzemesi olarak segilebilir (Xunyuan Jiang ve ark. 2020).

e Polimerler miikemmel islenebilirlige sahiptir ve kalip ve diger yontemlerle
sekillendirilebilmektedirler.

e Polimerler, metal gibi akim veya mikrodalgalar olusturmamaktadirlar.

¢ Elastik modiilleri metallerden ¢ok daha diisiiktiir ve takviye fazlar1 eklenerek uygun
araliga kadar giiclendirilebilmektedirler.

e Basarisiz bir uygulama sonrasinda polimer bazli implantlar iizerinde ikincil
restorasyonlar yapilabilmektedir.

Bu ¢alismada ele alinan bu implant malzemeleri igerisinden titanyum, zirkonyum,
altin, kobalt malzemeleri se¢ilmistir. Implant vidalar1 igin en sik tercih edilen edilen
titanyum ve bunun yaninda altin ile kobalt segilmistir. Implant vidalarmin {izerine
eklenecek protezler icin ise yine en sik tercih edilen porselen ve zirkonyum malzemeleri

secilmigstir. Bu malzemeler ve 6zellikleri asagidaki ¢ezelgede belirtildigi gibidir:
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Cizelge 3.2. Calismada kullanilan dis implantlarinin fiziksel 6zellikleri

Isil iletim katsayisi .
Malzemeler Yogunluk (kg/m?) Ozgiil 1s1 (J/kgK)
(W/mK)
Titanyum 4500 22 522
Zirkonyum 6570 22.7 278
Altin 19300 317 129
Kobalt 8862 99.2 421
Porselen 2300 1.5 1085

(Calismada ¢ene kemigi, dogal dis ve dogal disin kokii i¢in kullanilan malzemenin

fiziksel ozellikleri asagidaki ¢izelgede verilmistir:

Cizelge 3.3. Cene kemigi ve dogal dis icin kullanilan malzemenin fiziksel 6zellikleri (W.S Brown ve ark.

1970)
Yogunluk Is1 Tletim Katsayist Ozgiil Is1
Malzeme
(kg/m® (W/mK) (J/kgK)
Kemik (Dis Kemigi) 1960 0.0581 0.38

Secilen implant malzemelerinin ve protezlerin termal 6zelliklerinin tespit edilmesi
ve gerekli kiyaslamalarin yapilabilmesi i¢in 5 °C su (1lik su), 60 °C su (sicak su) ve -10

°C hava (soguk ortam) olmak tizere farkli sicakliktaki parametreler baz alinmistir. Su ve

hava i¢in baz alinan fiziksel 6zellikler asagidaki gibidir:

Cizelge 3.4. Bu calismada kullanilan farkl sicakliktaki parametrelerin fiziksel 6zellikleri

Sicaklik Yogunluk Dinamik viskozite Isi letim Ozgiil Ist

C) (kg/m®) (kg/ms) Katsayis1 (W/mK) (J/kgK)
Sus°C 999.9 1.519x1073 0.571 4205
Su 60 °C 983.3 4.67<10* 0.654 4185
Hava -10°C 1.341 1.68x1073 0.02288 1006
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3.2. Sonlu Elemanlar Yontemi

Uzay ve zamana bagli problemler icin fizik yasalarinin tanimi genellikle kismi
diferansiyel denklemler (PDE'ler) cinsinden ifade edilir. Geometrilerin ve problemlerin
biiylik cogunlugu i¢in bu KDD'ler analitik yontemlerle ¢oziilemez. Bunun yerine, tipik
olarak farkli tiirde ayriklagtirmalara dayali olarak denklemlerin bir yaklasimi
olusturulabilir. Bunun yerine, tipik olarak farkli tiirde ayriklastirmalara dayali olarak
denklemlerin bir yaklasimi olusturulabilir. Bu ayriklastirma yontemleri, sayisal
yontemlerle ¢oziilebilen sayisal model denklemleriyle KDD'lere yaklasir. Sayisal model
denklemlerinin ¢6ziimii, sirayla, KDD'lere ger¢ek ¢ozlimiin bir yaklasimidir. Bu tiir
yaklagimlart hesaplamak i¢in sonlu elemanlar yontemi (FEM) kullanilir (COMSOL
2016).
Ornegin, bir PDE'de bagimli degisken olabilen bir u fonksiyonunu ele alalim (yani,

sicaklik, elektrik potansiyeli, basing, vb.) ifade:

u=uy, (3.1)
ve
up = 2w Py (3.2)

Burada i, temel fonksiyonlar1 ve ui, u'ya un ile yaklasan fonksiyonlarin
katsayilarini ifade eder. Asagidaki sekil 3.2 problemi i¢in bu prensibi gostermektedir.
Ornegin, esit olmayan sekilde 1sitilan bir gubugun uzunlugu (x) boyunca sicaklig temsil
edebilir. Burada lineer temel fonksiyonlarin ilgili diigiimlerinde 1 ve diger diigiimlerde
0 degeri vardir. Bu durumda, x ekseninin u fonksiyonunun tanimlandig: (yani ¢cubugun
uzunlugu) kismi boyunca yedi eleman vardir (COMSOL 2016).

u (diiz mavi ¢izgi) islevine, dogrusal temel islevlerin dogrusal bir birlesimi olan
un (kesikli kirmizi ¢izgi) ile yaklasilir (yi diiz siyah ¢izgilerle temsil edilir). Katsayilar
uo ile u7 arasinda gosterilir. Sonlu elemanlar yontemini kullanmanin faydalarindan biri,
hem wuzayr ayriklastirmak icin kullanilabilecek elemanlarda hem de temel
fonksiyonlarda ayriklastirma segiminde biiyiik ozgiirlik sunmasidir. Ornegin
yukaridaki sekilde, boyle olmasi gerekmese de elemanlar x ekseni lizerinde diizgiin bir
sekilde dagilmistir. Asagida vurgulandigi gibi, u gradyaninin biiyiik oldugu bir
bolgedeki daha kiiciik elemanlar da uygulanabilirdi (COMSOL 2016).
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u 4
J_'.I'.t .

u

7
ua—//‘x-_/

14
T A% %
X

Sekil 3.1.u fonksiyonu ile yaklasik fonksiyon olan uy’ 1n degisimi.
(u mavi renk, uh noktali kirmizi ¢izgi ile gosterilmistir.) (URL-1)

L

Sekil 3.2. Gradyan degisimine gore elaman boyutlarmin degigimi (URL-1)

Bu sekillerin her ikisi de segilen lineer temel fonksiyonlarin ¢ok sinirlt destek

(sadece dar bir aralikta sifirdan farkli) icerdigini ve x ekseni boyunca oOrtiistiigiinii
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gostermektedir. Eldeki soruna bagli olarak, dogrusal islevler yerine baska islevler
secilebilir (URL-1).

Sonlu elemanlar yonteminin bir bagka faydasi da teorinin iyi gelistirilmis
olmasidir. Bunun nedeni, sayisal formiilasyon ile PDE probleminin zayif formiilasyonu
arasindaki yakin iliskidir. Ornegin, teori, sayisal model denklemleri bir bilgisayarda

¢oziildiiglinde, faydali hata tahminleri veya hata i¢in sinirlar saglar (URL-1).

3.2.1. Denklemler ve Fizik Kanunlar:

Fizik yasalar1 genellikle matematik dilinde ifade edilir. Ornegin, enerjinin
korunumu yasasi, kiitlenin korunumu ve momentumun korunumu gibi korunum
yasalarinin tiimii, kismi diferansiyel denklemler (PDE'ler) olarak ifade edilebilir.
Kurucu iligkiler, bu yasalar1 sicaklik, yogunluk, hiz, elektrik potansiyeli ve diger
bagimli degiskenler gibi degiskenler cinsinden ifade etmek i¢in de kullanilabilir.
Diferansiyel denklemler, bagimsiz bir degiskendeki (x, y, z, t) bir degisiklige gore
bagimli bir degiskendeki kiiclik bir degisikligi belirleyen ifadeleri igerir. Bu kiiciik
degisiklik, bagimli degiskenin bagimsiz degiskene gore tiirevi olarak da adlandirilir.
Sicaklig1 zamanla degisen, ancak uzayda ihmal edilebilir degisimleri olan bir katida i¢
(termal) enerjinin korunumu denklemi, g 1s1 kaynagi nedeniyle zaman i¢inde ¢ok kiigiik

bir degisiklikle sicaklik degisimi i¢in bir denklemle sonuglanabilir:

oT
pCy o= g(T, 1) (3.3)

t

Burada p yogunlugu, Cp ise 1s1 kapasitesini ifade etmektedir. Sicaklik, T,
bagimli degiskendir ve zaman, t, bagimsiz degiskendir. Fonksiyon, sicakliga ve zamana
gore degisen bir 1s1 kaynagini tanimlayabilir. Denk. (3) zaman i¢inde sicaklikta bir
degisiklik varsa, bunun 1s1 kaynagi tarafindan dengelenmesi (veya neden olmasi)
gerektigini belirtir. Denklem, bir bagimsiz degiskenin (t) tiirevleri cinsinden ifade
edilen bir diferansiyel denklemdir. Bu tiir diferansiyel denklemler, adi diferansiyel
denklemler olarak bilinir. Bazi durumlarda, baslangi¢c kosulu olarak adlandirilan to
aninda sicaklig1 bilmek, denklem'in analitik bir ¢6zlimiiniin asagidaki gibi yazilabilmesi

imkanini verir (URL-1).
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T =f(t) (3.4)

Katidaki sicaklik bu nedenle cebirsel bir denklem (4) ile ifade edilir, burada bir
zaman degeri t1 verilmesi, o andaki sicaklik degerini (T1) verir. Cogu zaman, zaman ve
mekanda farkliliklar vardir. Bir 1s1 kaynagina daha yakin konumlarda katidaki sicaklik,
baska yerlerden biraz daha ytiiksek olabilir. Bu tiir degisimler ayrica kati i¢indeki farkl
parcalar arasinda bir 1s1 akisina yol agar. Bu gibi durumlarda, enerjinin korunumu hem
zaman hem de uzaysal degiskenlerdeki (x) degisiklikleri ifade eden bir 1s1 transfer

denklemi ile sonuglanabilir, 6rnegin:

oT
pCpo-+V-qa=g(T,tx) (3.5)

Daha once oldugu gibi, T bagimli degiskendir, x (x = (x, y, z)) ve t bagimsiz
degiskenlerdir. Katidaki 1s1 akis1 vektorii q = (qx, qy, qz) 1le gosterilirken, q'nun 1raksamasi
uzaysal koordinatlar boyunca 1s1 akisindaki degisimi tanimlar. Kartezyen koordinat

sistemi i¢in, q'nun sapmasi su sekilde tanimlanir:

g =24x 99y | 94z
Voq=TE4 0+ (3.6)

Bir katidaki 1s1 akisi, Fourier yasast olarak da adlandirilan, iletim yoluyla 1s1 akisi

bagntis1 ile tanimlanabilir:

oT oT oT
q = —kVT, q=(-k<, kS, —k ) (3.7)

Yukaridaki denklemde k, termal iletkenligi ifade eder. Denk. (3.7), orant1 sabiti olarak
termal iletkenlik ile 1s1 akisinin sicakliktaki gradyanla orantili oldugunu belirtir. Denk.

(3.7) (3.5)'te yerine yazilirsa asagidaki diferansiyel denklemi verir:
pCy oo+ 7 - (—kVT) = g(T,t,%) (3.8)

Burada tiirevler t, x, y ve z cinsinden ifade edilir. Bir diferansiyel denklem, birden

fazla bagimsiz degiskenin tiirevleri cinsinden ifade edildiginde, bu, kismi diferansiyel
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denklem (KDE) olarak adlandirilir, ¢iinkii her bir tiirev, birkag olas1 yonden bir yonde bir
degisikligi temsil edebilir. Denklem'e ek olarak (8), t0 anindaki sicaklik ve bazi xo
konumundaki sicaklik veya 1s1 akisi da bilinebilir. Bu tiir bilgiler, Denklem i¢in baglangi¢
kosulunda ve sinir kosullarinda uygulanabilir. Bir¢ok durumda, KDE'ler, bagimlh
degiskenlerin degerini farkli zaman ve konumlarda vermek i¢in analitik yontemlerle
¢oziilemez. Ornegin, asagidaki gibi analitik bir ifade elde etmek ¢ok zor veya imkansiz

olabilir:

T = f(t,x) (3.9)

Giliniimiizde KDE'leri analitik olarak ¢6zmek yerine, alternatif bir secenek olarak
yaklasik sayisal ¢oziimler yapilmaktadir. Sonlu elemanlar yontemi tam olarak bu tiir
KDD’ lerin ¢0ziimii icin sayisal bir yontemdir. Yukarida bahsedilen termal enerji
korunumuna benzer sekilde, akigkanlar dinamiginin temelini olusturan momentum ve
kiitlenin korunumu i¢in denklemleri tiiretmek miimkiindiir. Dahasi, elektromanyetik
alanlar ve akilar i¢in denklemler, KDD'lerin sistemlerini olusturan uzaya ve zamana baglh

problemler i¢in tiiretilebilir (URL-1).

3.3. Temel Fonksiyonlar ve Test Fonksiyonlar1

Bir sogutucudaki sicaklik dagiliminin Denklem 2'de verildigi sekilde
incelenmekte oldugunu varsayalim. (8) ama simdi sabit durumda, yani sicaklik alaninin
zamana gore tiirevi Denklem'de sifirdir. (8). Model alani, Q i¢in alan denklemi asagidaki

gibidir:

V-(=kVT) =g(T,x) Qiginde (3.10)
Ayrica, diger bazi sinirlara (0€Q22) normal olan 1s1 akis1 ifadesine ek olarak, bir sinir (0Q1)
boyunca sicakligin bilindigini varsayalim. Kalan smirlarda, 1s1 akisi disa dogru (0Q3)

stfirdir. Bu sinirlardaki sinir kosullart daha sonra sdyle olur:

T=T, 0.0, tizerinde (3.11)
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(=kVT) -n=h(T —T..) 210, lizerinde (3.12)
(—kVT)-n=0) 005 lizerinde (3.13)
Burada h, 1s1 transfer katsayisini ve Tamb, ortam sicakligini gosterir. Sinir yiizeyine giden

birim normal vektorii n ile gosterilir. Denklemler (10)- (13), asagida gosterildigi gibi 1s1

emicinin matematiksel modelini agiklamaktadir (URL-1).

(=kTT) -0 =A{T = Tgmn}

(—E"T) m =0

=Ty

Sekil 3.3. Bir 1s1 alicinin matematiksel modeli igin alan denklemi ve smir kosullar (URL-1).

Bir sonraki adim, denklem 10 nun her iki tarafini test fonksiyonu olan ¢ ile ¢arpip, Q

alan1 lizerinde integralini almaktir (URL-1).
fﬂ V-(—=kVT)¢dV = fﬂ godv (3.14)

Test fonksiyonu ¢ ve T ¢Ozlimiiniin Hilbert uzaylarina ait oldugu varsayilir.
Hilbert uzayi, belirli 6zelliklere sahip fonksiyonlara sahip sonsuz boyutlu bir fonksiyon
uzayidir (URL-1).

Zayif formiilasyon, Denklem yerine test fonksiyon uzayindaki tiim test
fonksiyonlari i¢in (14) tutulmasi istenerek elde edilir. Bu genellikle ¢ € H ve T € H olarak
yazilir, burada H, Hilbert uzayini gosterir. Green'in ilk kimligini (esas olarak pargalara

gore entegrasyon) kullanarak, asagidaki ifade (14)'den tiiretilebilir:
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J kVT -VpdV + [ (=kVT) - npdS = [, gpdV (3.15)

Bu, sonlu eleman formiilasyonunun ilk adimidir. Zayif formiilasyonla, sayisal
model denklemlerini elde etmek i¢cin matematiksel model denklemlerini ayriklagtirmak
miimkiindiir. ilk olarak, ayriklastirma, Hilbert uzayina H sonlu boyutlu bir alt uzayda
Denklem (15)'e yaklasik bir ¢6ziim aramay1 ima eder, bdylece T=Th olur. Bu, yaklasik
¢Ozlimiin, alt uzaya ait olan bir dizi temel fonksiyon yi'nin dogrusal bir kombinasyonu

olarak ifade edildigi anlamina gelir:

Tp(x) = Xi T (x) (3.16)

Bu nedenle, her yj test fonksiyonu i¢in Denklem (15)'in ayriklagtirilmis versiyonu

asagidaki gibi olur:

XiTi [, kV - VipidV + Xi(=kT; V) - np;dS = [, g(X; Tap) dV (3.17)

Buradaki bilinmeyenler, T(x) fonksiyonunun yaklasikligindaki Ti’nin
katsayilaridir. Denklem 3.17 daha sonra sonlu boyutlu fonksiyon uzayiyla ayni boyutta
bir denklem sistemi olusturur. Eger j 1'den n'ye gidecek sekilde n adet test fonksiyonu yj
kullanilirsa, denklem 3.17'ye gore n adet denklem sistemi elde edilir. Denklem 3.16'dan

ayrica n tane bilinmeyen katsayi1 (Ti) vardir (URL-1).

Sekil 3.4. Sogutucu modelinin sonlu elemanlar ayriklastiriimasi (URL-1).
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Sistem ayriklastirilip sinir kosullart uygulandiktan sonra, asagidaki ifadeye gore bir

denklem sistemi elde edilir:

AT, = b (3.18)

Burada T bilinmeyenlerin vektoriidiir, Tn = {T1,.., Ti, ..., Tn} ve A, Aji bilesenleri
icindeki her j denklemindeki Ti katsayilarini iceren bir nxn matrisidir. Sag taraf, 1'den
n'ye kadar olan bir vektordiir. A, genellikle (ortadan kaldirilmis) sertlik matrisi olarak
adlandirilan sistem matrisidir. Kaynak fonksiyonu sicakliga gore lineer degilse veya 1s1
transfer katsayisi sicakliga bagliysa, denklem sistemi de lineer degildir ve b vektorii Ti
bilinmeyen katsayilarin lineer olmayan bir fonksiyonu haline gelir. Sonlu elemanlar
yonteminin faydalarindan biri, test ve temel fonksiyonlarint segme imkanidir. Cok kiiciik
bir geometrik bolge iizerinde desteklenen test ve temel fonksiyonlart seg¢mek
mimkiindiir. Temel fonksiyonlar cakistiginda, Denklem 3.17'deki integraller sifirdan
farkl1 bir degere sahiptir ve sistem matrisine katkilar sifir degildir. Ortiisme olmadiginda,
integraller sifirdir ve bu nedenle sistem matrisine katki da sifirdir. Bu, 1'den n'ye kadar
olan diigiimler i¢in denklem 3.17 sistemindeki her denklemin, ayni elemani paylasan
komsu diigiimlerden yalnizca birkag sifir olmayan terim aldigi anlamina gelir. Denklem
(18)'deki sistem matrisi A, yalnizca ortiisen ij:s'ye karsilik gelen matris bilesenleri i¢in
sifir olmayan terimlerle seyrek hale gelir. Cebirsel denklemler sisteminin ¢6ziimii,
¢oztimiin KDD'ye bir yaklagimini verir. Ag ne kadar yogun olursa, yaklasik ¢6ziim gergek

¢Oziime o kadar yakin olur (URL-1).
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Sekil 3.5. Sogutucudaki sicaklik alaninin sonlu eleman yaklagimi (URL-1).

2 ve 3 boyutlu dogrusal fonksiyonlar i¢in en yaygin elemanlar sekil 3.6° da

gosterilmistir.

2D Elements

Triangular Rectangular Prismatic

3D Elements

Tetrahedral Pyramidal Hexahedral

Sekil 3.6. 2 ve 3 boyutlu dogrusal elemanlar igin diigiim yerlesimi ve geometri

Ikinci dereceden elemanlar (kuadratik elemanlar) asagidaki sekilde gosterilmistir.
Burada, bir alan sinirina bakan kenarlar ve yiizeyler siklikla kavislidir, alanin i¢ kismina
bakan kenarlar ve ylizeyler ise ¢izgiler veya diiz yiizeylerdir. Ancak, tiim kenarlar1 ve

ylizeyleri egri olarak tanimlama se¢enegi de mevcuttur. Lagrange ve tesadiifi elemanlar,
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2B ve 3B'de en yaygin eleman tiirleridir. Lagrange 6geleri asagidaki tiim diigiimleri

(siyah, beyaz ve gri) kullanirken, tesadiifi 6geler gri diigiimleri atlar.

2D Elements

A ) N
LN L A/

Tna ng ular Recta ngular

3D Elements

Tetrahedral Pyramidal Hexahedral

Sekil 3.7. ikinci dereceden elemanlar

Sonlu elemanlar yontemi, matematiksel model denklemlerinin yaklagik bir
¢Oziimiini verir. Sayisal denklemlerin ¢oziimii ile matematiksel model denklemlerinin

kesin ¢oziimii arasindaki fark su hatadir: e = u- un.

3.4. Mesh Yakinsamasi

Ag yakinsamasi, farkli aglar i¢in elde edilen yaklasik ¢oziimleri karsilagtiran basit
bir ydntemdir. ideal olarak, ¢ok sik bir ag yaklasimi ¢dziimii, gercek ¢dziime bir yaklasim
olarak alinabilir. Daha kaba aglar iizerindeki yaklasim hatas1 daha sonra dogrudan su

sekilde degerlendirilebilir:

e =up — Uy (3.19)

Her bir ag iyilestirmesi i¢in ¢oziimdeki degisiklikten yakinsama tahmin etmek
de miimkiindiir. Yaklasik ¢6ziim yakinsayan bir alandaysa, ¢c6ziimdeki degisiklik her ag
iyilestirmesi i¢in kiiclilmelidir, boylece ger¢ek ¢oziime daha da yaklasir. Sayisal
denklemlerin ¢6zlimiinii hesapladiktan sonra, hatanin biiyiik oldugu yerde daha yogun
bir ag olusturmak icin yerel hata tahminleri kullanilabilir. Ikinci bir yaklasik ¢dziim

daha sonra rafine ag kullanilarak hesaplanabilir (COMSOL 2016).
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3.5. Modelin Olusturulmasi

Bu caligmada iizerinde calisilan modeli olusturmak i¢in ANSYS 14.5 (CFX)
programi kullanilmistir. Program 5 basamakta ¢6ziim sunmaktadir. Bu adimlar agsagidaki
gibidir:
1. GEOMETRY (geometrik seklin ve modelin olusturulmasi)
2. MESH (modelin ag yapisinin olusturmast)
3. SETUP (Modele ait malzemelerin tanitilmasi ve fiziksel 6zelliklerinin girilmesi)

4. SOLUTION (Belirlenen iterasyon sayisina gére modele ait ¢dziimlemenin yapilmasi

adimi)
5. RESULTS (Sonuglart alma adimi)
[
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Sekil 3.8. ANSYS 14.5 CFX program adimlarinin tanitiimasi

Programimizin ilk adim1 olan ‘Geometri’ boliimii segerek dncellikle modelleme
icin bir geometrik sekil c¢izilmistir. Modelleme; agiz girisinden bogaz kismimadogru
uzanan bir ¢ene kemigi, bu ¢ene kemigi tizerinde yer alan bir dogal dis (nature dent), bu
dogal disin kokii, dort tane implant malzemeleri kullanilarak olusturulan vida ve
protezden olusan yapay disler cizilerek ele alinmistir. Implant vidalari; vidal-2 ve vida
3-4 olmak tizere iki ayr sekilde ele alinmistir. Cene kemiginin sicakligi 37.5 C olarak
secilmistir. Modele ‘Enclosure’ komutuyla bir dis hiicre ¢izilmistir. Farkli sicakliklardaki

(5°C ve 60°C) suyun ve -10 °C deki havanin girisi ve ¢ikisi (sinir sartlari) belirlenmistir.
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Cizilen ¢ene kemigi ve dislerin geometrik modeli sekil 3.9°de verilmistir. Sekil 3.10°te
modelin 6n goriiniisii gosterilmistir. Sekil 3.11 ve sekil 3.12°te modelin farkli agilardan
goriiniisleri gosterilmistir. Sekil 3.13’te implant protezlerinin ve vidalarinin 6nden ve
istten gOriiniimii verilmistir. Sekil 3.14’te dogal dis, protez ve implant vidalarinin

yakindan goriiniimii verilmistir. Sekil 3.15°te ise ¢izilen dis hiicre gosterilmistir.
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Sekil 3.9. Cene kemigi ve implantlarin geometrik modeli (6n goriiniis)

Sekil 3.10. Cene kemigi ve implant modeli (6n goriiniis)
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i -
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Sekil 3.11.Cene kemigi ve implantlarin modellenmesi (iistten goriiniis)

Sekil 3.12. Cene kemigi ve implantlarin modellenmesi (yandan goriiniis)
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3. MATERYAL VE METOT

Sekil 3.13. implantlarin geometrik modelinin 6nden ve iistten goriiniisii

Sekil 3.14. Dogal dis, protez ve implant vidalarinin geometrik sekli
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Sekil 3.15. Modele gizilen dis hiicrenin gdsterilmesi

Dogal dis ve implantlara farkli sicakliklardaki (5°C ve 60°C) suyun ve -10°C havanin
giris ve ¢ikist yani sinir sartlart Sekil 3.16°da gdsterilmistir.

— ' ' E‘ i
0.0%0 015

Sekil 3.16. Modelin sinir sartlarinin (giris ve ¢ikis) gosterilmesi
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3.5.1.Ag Yapisimin Olusturulmasi (Mesh Adimi)

Olusturulan modelin ¢dziimlenebilmesi i¢in modelin ag yapisinin yani ‘Mesh’
olarak adlandirdigimiz yapinin olusturulmasi gerekmektedir. Ag yapisini olusturmak igin
ANSYS 14.5 (CFX) programinin ikinci adimi olan MESH modiilii kullanilmistir.
Modelin ag yapisinin goriiniimii Sekil 4.’te gosterilmistir. Sekil 4.1°’de ¢ene kemigiyle

birlikte protezlerin ve dogal digin ag yapist gosterilmistir. Sekil 4.2 ve 4.3’te ise protez

ve dogal disin ag yapis1 yakindan gosterilmistir.

Sekil 3.17. Modelin ag yapisinin geometrik seklinin goriiniimi

1] A §1m|.u-,~
(15 L5

Sekil 3.18. Cene kemigi ve dislerinin ag yapisinin gosterilmesi
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Sekil 3.19. Dogal dis (iist) ve protezlerin ag yapisi

B a8 808 I .
— —
[T [T=3

Sekil 3.20. Modelin ag yapisinin iist goriiniimii

3.5.2. Ag Yakinsamasi (Mesh Dogrulama)

Mesh adimi bu ¢alismanin dikkat edilmesi gereken en 6nemli adimidir. Ciinkii
dogru sonuclara ulasabilmek i¢in ag yapisindaki eleman sayisinin uygun sekilde
olusturulmasi gerekmektedir. Modeldeki her bir eleman icin (¢ene kemigi, protezler,

dogal dis, implant vidalari) elde edilen ‘Mesh Sayilar1’ Cizelge 3.3’te verilmistir.
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Cizelge 3.5. Modeldeki her bir elemana ait mesh sayilari

Alan Ad1 Diigiim Sayis1 Elementler
Cene kemigi 3580 2745

Akiskan 83765 450800
Dogal dis 4017 15337
Protez 46692 240448
Vida 12 3948 18216
Vida 34 3948 18216
Biitiin Alanlar 145950 745762

Bu calisma icin belirlenen mesh sayisinin dogrulugunu saptamak amaciyla
programda MESH adimina geri doniilerek ‘RELEVANCE (UYGUNLUK)’ komutu
kullanilmistir. Baslangigta sifir (0) olan revelance degeri bir pozitif bir negatif olmak
tizere 11 ve -6 degerleri ele alinarak degistirtildi. Belirlenen degerlerle tekrar yapilan
mesh asamasi sonucunda yeniden g¢oziimleme adimi yapildi ve bu ¢dziimlemelerin
sonuclar1 alind1. Bu sonuglar dogrultusunda yapilan hesaplamalar nihayetinde elde edilen
degerlerin 10’dan kiiclik olmas1 bize mesh degerimizin uygun oldugunu ve dogru

sonuclar aldigimizi kanitlamaktadir.

1. REVELANCE = 11 i¢in mesh dogrulama:

Cizelge 3.6. Mesh sayisinin revelance 11 degeri i¢in dogrulanmasi

Protez-impant vidasi arayiizey
P trel Mesh
arametreier csh Sayist ortalama sicaklik degeri [°C]
Baslangi¢ degerleri (H)) 145950 5.285
Revelance 11 i¢in degerler (H») 169049 5.261

2. REVELANCE = -33 i¢in mesh dogrulama:

Cizelge 3.7. Mesh sayisinin revelance -33 degeri i¢in dogrulanmasi

Protez-impant vidasi arayiizey
Parametreler Mesh Sayist ortalama sicaklik degeri [°C]
Baslangi¢ degerleri (H)) 145950 5.285
Revelance -33 i¢in degerler (H3) 96513 5.354

34




[lknur ARPA

1) Revelance = 11 icin hesaplama:

1.deger — 2.deger
%Hi = | <
1.deger
1.deger — 2.deger
%H; = | - |100
1.deger
Hi2= %H; = |%| 100 = 0.454 < %10 oldugundan segilen mesh sayis1 uygun
bulunmustur.

2) Revelance = -33 icin hesaplama:

1.deger — 2.deger
%H; = ‘ . 100
1.deger
His=%H; = |%| 100 = 1.305 <% 10 oldugundan secilen mesh sayisi uygun
bulunmustur.

3.5.3. Malzemeler ve Malzemelerin Fiziksel Ozelliklerinin Tanitilmasi
(Setup Adiminin Olusturulmasi)

Mesh adimindan sonra yani modelimizin ag yapisini olusturduktan sonra
‘SETUP’ adim1 gelmektedir. Bu boliimde modeller i¢in kullanacagimiz malzemelerin
tanitilmasi ve bu malzemelerin fiziksel 6zelliklerinin programa girilmesi gerekmektedir.
Materyal boliimiinde de belirtildigi iizere ¢ene kemigi ve dogal dis i¢in dis kemigi
malzeme olarak secilmistir ve fiziksel Ozellikleri girilerek tanmitilmistir. Protezler ve
vidalart i¢in porselen, zirkonyum, titanyum, altin, kobalt malzemeleri tanitilarak bu adim
tamamlanmigtir. Setup asamasinin da tamamlanmasinin ardindan ¢oziim basamagina
gecmeden Once lizerinde calisilacak ve ¢oziim yapilacak durumlar belirlenmelidir.
Coziim islemi i¢in elimizdeki malzemeler modelimize uygun olacak sekilde secilmistir.
Toplamda 18 farkli durum belirlenmistir. Belirlenen bu 18 farkli durum ii¢ farkli sicaklik
icin tekrarlanmistir ve toplamda 54 ¢oziimleme yapilmistir. Belirlenen durumlar Cizelge

3.5’te gosterilmektedir.
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Cizelge 3.8. Uzerinde ¢alisilan farkli durumlarin listesi

Durumlar Protez Malzemesi Vida 12 Vida 34
Durum 1% Zirkonyum Zirkonyum Titanyum
Durum 2 Zirkonyum Titanyum Titanyum
Durum 3 Zirkonyum Zirkonyum Zirkonyum
Durum 4 Porselen Zirkonyum Titanyum
Durum 5 Porselen Titanyum Titanyum
Durum 6 Porselen Zirkonyum Zirkonyum
Durum 7 Zirkonyum Altin Altin
Durum 8* Zirkonyum Altin Zirkonyum
Durum 9 Zirkonyum Altin Titanyum
Durum 10 Porselen Altin Altin
Durum 11% Porselen Altin Titanyum
Durum 12 Porselen Altin Zirkonyum
Durum 13 Zirkonyum Kobalt Kobalt
Durum 14% Zirkonyum Kobalt Zirkonyum
Durum 15 Zirkonyum Kobalt Titanyum
Durum 16 Porselen Kobalt Kobalt
Durum 17 Porselen Kobalt Zirkonyum
Durum 18 Porselen Kobalt Titanyum

3.5.4.Coziim (Solution) Adim

Malzemeler ve fiziksel 6zellikleri programa girilip tanitildiktan sonra durumlari
cOziimleyebilmek ve sonuglari alabilmek i¢in ‘Solution” adimi1 uygulanmistir. Bu adimda
coziimler 1000 iterasyon belirlenerek yapilmistir. Coziim i¢in yakinsama degerleri 1x10°
6

olacak sekilde girilmistir. Sekil 3.21° de ¢oziim asamasina ait iterasyon ¢izelgesi

gosterilmistir.
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Run Fluid Flow CFX 003
Momentum and Mass
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Sekil 3.21.Sonug adimina ait iterasyon ¢izelgesi
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4. BULGULAR VE TARTISMA

Bu calismada titanyum, zirkonyum, kobalt ve altin gibi malzemelerden yapilmig
olan implant malzemeleri ve implantlarin {izerine monte edilen zirkonyum ve porselen
gibi malzemelerden yapilmis olan protezlerin kullanilmasiyla ortaya ¢ikan degisik
malzeme ciftleri ve dogal dis gergek hayatta karsilagilabilecek sartlara maruz birakilarak
sayisal ¢ozlimler elde edilmistir. Isil olarak 5 °C, 60 °C sicaklikta su akist ve -10 °C
sicaklikta hava akiginin yukarida bahsedilen degisik malzeme ciftleri tizerindeki sicaklik
sekil 4.1 de gosterilen Line 1, Line 2, Line 3 dogrusal ¢izgileri boyunca dagilimlar: elde
edilerek yorumlanmistir. Line 1 olarak segilen dogru dis protezi ve implant vidasi
arasindaki ara ylizeyden, Line 2: protezler ve dogal disin {ist kismindan, Line 3 ise implant

vidalarmin i¢inden ve dogal dis kokiinden gecirilerek sayisal degerler bu ii¢ dogru

lizerinden alinmustir.

~ E—
0.095— 0.075

Sekil 4.1. Calismada sayisal olarak analiz edilen bolgeler

4.1. 5°C Sicakhktaki Su Akisinin Etkisi
Cizelge 4.1°de dogal dis, degisik implant ve protez malzemelerinin 5 °C sicaklikta

su ile temas etmesi (1lik su i¢ilmesi) durumunda sayisal ¢éziimden elde edilen ortalama
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sicakliklar gosterilmistir.

Cizelge 4.1°den goriilecegi tizere Durum 1 de protez malzemesi olarak zirkonyum

kullanilirken 1-2 nolu dislerde implant vidasi olarak zirkonyum, 3-4 nolu dislerde ise

implant vidas1 olarak titanyum kullanilmistir. Durum 8 de protez malzemesi olarak

zirkonyum, 1-2 nolu dislerde implant vidasi olarak altin, 3-4 nolu dislerde implant vidasi

olarak zirkonyum kullanilmistir.

Cizelge 4.1. Sayisal calismada kullanilan farkli malzeme ciftlerinin 5 °C sicakliktaki su ile temas etmesi

halinde Line 1, Line 2 ve Line 3 dogrular1 boyunca ortalama sicakliklar.

ORTALAMA SICAKLIK (°C) (5 °C’de su i¢in)
% UST KISIM ARAYUZEY ViDA ve DiS KOKU ALT KISIM
E Dogal Protez Dogal | 1-2 Vida 3-4 Vida Dlg%al 1-2 Vida 3-4 Vida
B Dis | (Zirkonyum) | Dis | (Zirkonyum) | (Titanyum) Kt')ksij (Zirkonyum) | (Titanyum)
5.001 6.439 36.694 | 26.327 26.147 | 34.839 26.328 26.148
ORTALAMA SICAKLIK (°C)
; UST KISIM ARAYUZEY ViDA ve DiS KOKUALT KISIM
D -
2 | Dogal Protez | Dogal | 1-2Vida | 3-4 Vida Dlgigal 1-2 Vida 3-4 Vida
A | Dis | (Zitkonyum) | Dis (Altin) (Zirkonyum) K6k$ﬁ (Altin) (Zirkonyum)
5.001 6.44 36.694 | 26.419 26.149 | 34.839 26.419 26.149
ORTALAMA SICAKLIK (°C)
= UST KISIM ARAYUZEY VIDA ve DS-iS KOKUALT KISIM
= -
% Dogal |  Protez | Dogal | 1-2Vida | 3-4Vida Dlgigsal 12 Vida | 3-4Vida
o Dis (Porselen) Dis (Altm) (Titanyum) Kokii (Altm) (Titanyum)
5 5.285 36.857 | 27.235 27.188 | 34.839 27.235 27.189
ORTALAMA SICAKLIK (°C)
X UST KISIM ARAYUZEY VIDA ve DiS KOKU ALT KISIM
= -
2| Dogal | Protez | Dogal | 1-2Vida | 3-4Vida D]gfal 1-2Vida | 3-4Vida
B Dis | (Zitkonyum) | Dis (Kobalt) | (Zirkonyum) Kt')k$1'i (Kobalt) (Zirkonyum)
5.001 6.44 36.694 | 26.393 26.146 | 34.839 26.393 26.146

Durum 11 de protez malzemesi olarak porselen, 1-2 nolu dislerde implant vidasi

olarak altin, 3-4 nolu dislerde implant vidasi olarak titanyum kullanilmigtir. Durum 14°te

ise protez malzemesi olarak zirkonyum, 1-2 nolu dislerde implant vidasi olarak kobalt, 3-
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4 nolu dislerde implant vidasi olarak zirkonyum kullanilmistir.

Sekil 4.2 de Durum 1, Durum 11 ve Durum 14 i¢in elde edilen sicaklik profilleri
verilmistir. Cizelge 4.1 incelendiginde Durum 8’ in Durum 1 ile benzer sayisal degerlere
sahip oldugu net bir sekilde goriilmektedir. Bu nedenle sekil 4.1 de durum 8’e yer
verilmemistir. Bahsedilen {i¢ durum ara ylizeyde (Line 1) elde edilen sicaklik profilleri
incelendiginde 5 °C sicaklikta su igilmesi durumunda baslangigta 37.5 °C olan dis
sicakliklarinda en biiytik diislistin Durum 1 ile ifade edilen protez ve malzeme ¢iftleri ile
modellenen dislerde oldugu goriillmektedir. Durum 14 ile belirtilen malzeme c¢iftleri
kullanilarak modellenen dislerde ise sicaklikta bir diisiis olmakla birlikte, bu diisiis
Durum 1 kadar yiiksek degere sahip degildir. Durum 11’ deki sicaklik dagilimi
incelendiginde diisiisiin ¢ok az oldugu goriilmektedir. implant vidas1 ve protezin birlesme
noktasi olan ara ylizey de (Line 1) sicaklik farkinin yiiksek olmasi istenmeyen bir
durumdur. Sicaklik farki 1s1l gerilmelerin olugsmasina neden olmaktadir.

37
36,5
36
35,5
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Mesh Sayisi

® Durum 1 ( protez: zirkonyum, vidal-2: zirkonyum, vida3-4: titanyum) arayiizey
Durum 11 ( protez: porselen, vidal-2: altin, vida3-4: titanyum) arayiizey
Durum 14 ( protez: zirkonyum, vidal-2: kobalt, vida3-4: zirkonyum) arayiizey

Sicaklik °C

Sekil 4.2. Duruml, duruml1 ve durum 14’ teki malzeme ciftlerinin 5 °C sicakliktaki su ile temas etmesi
halinde dogal dis ve protezlerin ara ylizeylerindeki sicaklik degisimleri

Sekil 4.3 5 °C sicaklikta su i¢ilmesi durumunda; Durum 1, 11 ve 14’teki dogal dis,
protez-implant malzeme ¢iftleri alinarak dislerin yiizeyindeki sicaklik degisimini
gostermektedir. Protez olarak zirkonyum, kullanilan Durum 1 ve Durum 14’te sicaklik

dagilimlarinin st tiste ¢akistigl ve dislerin yiizey sicaklilarinin 8-9 °C civarina diistiigii
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goriilmektedir. Durum 11 ile ifade edilen porselen protez, sirasiyla altin ve titanyum
implant vidasinin kullanilmasiyla sicaklik 7.16 °C ye kadar diismiistiir. Buradan Durum

11°deki malzeme c¢iftlerinin Durum 1 ve Durum 14 kadar uygun olmadigi sonucuna

YV

20 30 40 50 60 70 80
Mesh Say1si
—— Durum 1 (protez: zirkonyum, vidal-2: zirkonyum, vida3-4: titanyum) line 2
Durum 11 (protez: porselen, vidal-2: altin, vida3-4: titanyum ) line 2
Durum 14 (protez: zirkonyum, vidal-2: kobalt, vida3-4: zirkonyum) line 2

vartlmaktadir.

10

3 oo

Sicaklik (°C)
(@)Y

Sekil 4.3. Durum 1, durum 11 ve durum 14’ teki malzeme ¢iftlerinin 5 °C sicakliktaki su ile temas etmesi
halinde dis ve protezlerin iist kismindaki sicakliklarin degisimleri

Sekil 4.4°te Durum 1 ve Durum 11 modellerinin, 5 °C sicaklikta su ile temas etmeleri
durumunda implant vidalarindaki sicaklik dagilimlart gdsterilmistir. Durum 1 olarak
tanimlanan modelde implant vidalarindaki sicaklik 35.5 °C’ ye diiserken, Durum 11°de
sicaklik 36.8 °C’ ye diismiistiir. Bu nedenle sicaklik diisiisliniin daha az oldugu Durum 11
modeli daha basarili bulunmustur. Bir 6nceki sekilde gosterilen Durum 14, Durum 1° e

cok benzer oldugu icin Sekil 4.4’te gosterilmemistir.
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Mesh Sayis1
——durum 1 ( protez: zirkonyum, vidal-2: zirkonyum, vida3-4: titanyum) line 3

durum 11 (protez: porselen, vidal-2: altin, vida3-4: titanyum) line 3

Sekil 4.4. Durum Ive durum 11°deki malzeme ¢iftlerinin 5 °C sicakliktaki su ile temas etmesi halinde
¢ene kemigi i¢indeki dis kokii ve implant vidalarinin sicakliklarin degisimleri

4.2. 60 °C Sicakhiktaki Su Akisinin Etkisi

Cizelge 4.2°’de dogal dis, degisik implant ve protez malzemelerinin 60 °C
sicaklikta su ile temas etmesi (soguk su i¢ilmesi) durumunda sayisal ¢oziimden elde
edilen ortalama sicakliklar gosterilmistir.

Cizelge 4.2°den goriilecegi iizere her dort durumda dogal ve protez dislerin iist
ortalama sicakliklarinda kayda deger bir degisim goriilmemektedir. Ancak en yiiksek
ortalama sicaklik 44.998 °C ve 45.096 °C ile zirkonyum ve titanyum vidalarin kullanildig1
Durum 1 ara yiizey ve vida diskokii alt kisminda goriilmektedir.

Durum 8, 11 ve 14’teki modellemelerde dis ve protezlerin iist kismi, ara ylizey ve
vida ve dis kokii alt kisimlarindaki ortalama sicakliklar igin yaklagik olarak benzer
sonuclar elde edilmistir. Durum 1, Durum 8, Durum 11 ve Durum 14 modellerinde
protezlerin iist yiizey sicakliklari sirastyla 59.398 °C, 59.398 °C, 59.83, 398 °C ve 59.398
°C olarak bulunmustur. Arayiizeyde ise ortalam sicaklik Durum 1 ve Durum 8 i¢in 45.09
°C, Durum 11 ve Durum 14 i¢in yaklasik olarak 45 °C olarak hesaplanmistir. Implant

vidast sicak@i goz Oniine alindiginda bahsedilen modellerden Durum 11°de sicaklik
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vidal-2’de 44.044 °C, vida3-4’te 44.079 °C olarak elde edilmistir.

Boylece Durum 11 modelinin implant vidalarinin diger ii¢ modele gore sicakliktan

daha az etkilendigi goriilmektedir.

Cizelge 4.2. Sayisal ¢caligmada kullanilan farkli malzeme giftlerinin 60 °C sicakliktaki su ile temas etmesi
halinde Line 1, Line 2 ve Line 3 dogrular1 boyunca ortalama sicakliklar

ORTALAMA SICAKLIK (°C) (60 °C’de su icin)
E UST KISIM ARAYUZEY ViDA ve DiS KOKU ALT KISIM
=) )
| Dogal |  Protez | Dogal | 1-2Vida | 3-4Vida D]gfal 1-2 Vida 3-4 Vida
A| Dis | (Zitkonyum) | Dis | (Zirkonyum) | (Titanyum) Kélfﬁ (Zitkonyum) | (Titanyum)
59.999 59.398 3728 | 44.998 45.096 |38.553|  44.997 45.093
ORTALAMA SICAKLIK (°C)
; UST KISIM ARAYUZEY VIDA ve Di$ KOKUALT KISIM
o s
| Dogal | Protez | Dogal | 1-2Vida | 3-4Vida D]gigal 1-2Vida | 3-4Vida
A| Dis | (Zirkonyum) | Dis (Altin) (Zirkonyum) Kéksﬁ (Altin) (Zirkonyum)
59.999 59.398 37.28 44.93 45.095 |38.553 44.93 45.092
ORTALAMA SICAKLIK (°C)
= UST KISIM ARAYUZEY VIDA ve D$-1$ KOKUALT
s KISIM
2| Dogal | Protez | Dogal | 1-2Vida | 3-4 Vida D]gf’al 1-2 Vida 3-4 Vida
B Dis (Porselen) Dis (Altm) (Titanyum) Kt')k$1'i (Altin) (Titanyum)
60 59.83 37.154 | 44.044 44079 |38.553|  44.044 44.079
ORTALAMA SICAKLIK (°C)
‘é UST KISIM ARAYUZEY ViDA ve DiS KOKU ALT KISIM
Z| Dogal |  Protez | Dogal | 1-2Vida | 3-4Vida | o2 | 1-2Vida | 3-4Vida
B Dis | (Zitkonyum) | Dis (Kobalt) | (Zirkonyum) K6k$ﬁ (Kobalt) (Zirkonyum)
59.999 59.398 37.28 44.95 44.095 |38.553|  44.949 45.092

Sekil 4.5° te Durum 11 ve Durum 14 modelleri ele alinarak ara yiizeydeki sicaklik
degisimleri incelenmistir. Burada 60 °C sicaklikta su i¢ilmesi durumunda Durum 11
modelinde ara yiizey sicakligi 37 °C olarak hesaplanirken, Durum 14 modelinin sicakligin
38.73 °C ye kadar ¢iktig1 goriilmektedir. Bu nedenle Durum 11 modelinin ara yiizeyde

Durum 14’e gore daha uygun bir model oldugu sonucuna varilmaktadir.
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—o—Durum 14 (protez: zirkonyum, vida 1-2: kobalt, vida :3-4 zirkonyum) line 1

Sekil 4.5. Durum 1 ve durum 11°deki malzeme ¢iftlerinin 60 °C sicakliktaki su ile temas etmesi halinde
dogal dis ve protezlerin ara ylizey sicakliklarinin degisimleri
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—o—Durum 11 (protez: porselen, vidal-2: altin, vida3-4: titanyum) line 2
—e— Durum 14 (protez: zirkonyum, vidal-2: kobalt, vida3-4: zirkonyum) line2

Sekil 4.6. Durum 11 ve durum 14’teki malzeme ¢iftlerinin 60 °C sicakliktaki su ile temas etmesi halinde
dis ve protezlerin iist kismindaki sicakliklarin degisimleri

Cizelge 4.2°de belirtilen dort durumda dis ve protezlerin list kisminda ortlama sicakliklar

59.398 ve 59.83 °C arasinda degismektedir. Ancak sayisal ¢oziim detayli bir sekilde
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incelendiginde Durum 11 ve Durum 14 modellerinin arayiizey ve vidal-2, vida3-4
implant sicakliklariin farkli oldugu goriilmektedir. Bu durum sekil 4.6 ile gosterilmistir.
Durum 1 ve Durum 8 modellemelerinden elde edilen sicaklik dagilimlart Durum 14’{in
sicaklik dagilimina ¢ok benzer oldugu ve cakistigi icin sekil 4.6 da gosterilmemistir.
Durum 14 modelinin ile elde edilen sicakliklar Durum 11’ e gore daha diisiiktiir. Bu
durum bu modelde, dis ylizeyinden ara yiizeye ve implant vidasina dogru 1s1 transferinin
Durum 11 modeline gore daha iyi oldugu seklinde yorumlanabilir.

Sekil 4.7 incelendiginde; Durum 11 (protez olarak zirkonyum vida olarak 1-2 altin, 3-
4 titanyum) kullanildiginda yaklasik vida tizerindeki sicakliklarin 36.93 °C derece
civarlarinda oldugu goézlemlenmistir. Durum 14 (protez olarak zirkonyum vida olarak 1-
2 kobalt, 3-4 zirkonyum) kullanildiginda ise bu bdlgedeki en yiiksek sicaklik artis
degerinin 37.8 °C ye ulagtig1 goriilmiistiir. Yaklagik olarak Durum 11°e gére Durum 14’te

%1,35 artig gozlemlenmistir.
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—e—Durum 11 (protez: porselen, vid: Mesh Sayist  4: titanyum) line 3

—8— Durum 14 (protez: zirkonyum, vidal-2: kobalt, vida3-4: zirkonyum) line 3

Sekil 4.7. Durum 11 ve durum 14’°teki malzeme ¢iftlerinin 60 °C sicakliktaki su ile temas etmesi halinde
cene kemigi icindeki dis kokii ve implant vidalarinin sicakliklarin degigimleri

4.3. -10 °C Sicakhiktaki Hava Akisimin Etkisi
Cizelge 4.3’ te daha 6nce 5 °C ve 60 °C sicakliklardaki su temasina maruz birakilan

modeller, soguk havalarda nefes alma durumunu modellemek amaciyla -10 °C sicaklikta
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hava akimima maruz birakilan modeller icin elde edilen ortalama sicakliklari
gostermektedir.

Cizelge 4.3 incelendiginde; iist kisim protezi zirkonyum kullaniminda (Durum 1, 8 ve 14)
benzer sicaklik degerleri gostererek ortalama 34.614 °C olarak elde edilmistir. Ust kisim
protezi porselen kullanildiginda ise ortalama sicaklik degeri 16.381 °C olarak elde
edilmistir. Goriildiigii gibi sicaklik neredeyse yari yartya azalmistir. Ust kisim dogal dis
oldugunda ise her bir durumda farkli etkiler goriilmiistiir. Araylizeylerde ve implant
vidalarinda farkli durumlar i¢in sadece Durum 11°de altin ve titanyum vida kullaniminda

sicakligin diger durumlardan yaklasik 4-5 °C daha diisiik oldugu goriilmiistiir.

Cizelge 4.3. Sayisal calismada kullanilan farkli malzeme giftlerinin -10 °C sicakliktaki hava akiginda
Linel, Line 2 ve Line 3 dogrular1 boyunca ortalama sicakliklar

ORTALAMA SICAKLIK (°C) (-10 °C’de hava icin)
E UST KISIM ARAYUZEY VIDA ve DiS KOKU ALT KISIM
% Dogal | Protez | Dogal | 1-2Vida | 34 Vida Dgig;‘l 1-2Vida | 3-4Vida
A | Dis (Zirkonyum) | Dis | (Zirkonyum) | (Titanyum) Kékii (Zirkonyum) | (Titanyum)
2.678 34.614 36.99 | 36.308 3627 | 34.682 36.308 36.27
ORTALAMA SICAKLIK (°C)
; UST KISIM ARAYUZEY ViDA ve DiS KOKUALT KISIM
% Dogal |  Protez | Dogal | 1-2Vida | 3-4Vida Dgial 1-2 Vida 3-4 Vida
A | Dis (Zirkonyum) | Dis (Altin) (Zirkonyum) Kok (Altm) (Zirkonyum)
1.901 34.614 36.99 | 36314 36271 | 34.63 36.314 36.271
ORTALAMA SICAKLIK (°C)
; UST KISIM ARAYUZEY ViDA ve DiS KOKUALT KISIM
% Dogal | Protez | Dogal | 12Vida | 3-4Vida DI())gi'gsal 1-2Vida | 3-4Vida
A| Dis (Porselen) Dis (Altin) (Titanyum) Kokii (Altin) (Titanyum)
3.038 16.381 36.993 | 31.802 31.522 | 34.707 31.804 31.522
ORTALAMA SICAKLIK (°C)
;r UST KISIM ARAYUZEY VIDA ve DiS KOKU ALT KISIM
2| Dogal | Protez | Dogal | 1-2Vida | 3-4vida | %8| 12Vida 3-4 Vida
B Dis (Zirkonyum) | Dis (Kobalt) | (Zirkonyum) Kl?jlksﬁ (Kobalt) (Zirkonyum)
3.77 34.614 36.99 | 36313 36.269 | 34.756 36.313 36.269
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Her bir model i¢in dis iist yiizeyi, ara yiizey ve implant vidasinin ortalama
sicakliklart Cizelge 4.3° te verilmis, detayli sicaklik degisimleri sonraki grafiklerde
verilerek yorumlanmustir.

Sekil 4.8’de dort farkli durum ile ifade edilen modellerin ara yiizeylerinde elde
edilen sicaklik degisimleri goriilmektedir. Burada elde edilen sicaklik profilleri dort
model i¢in benzer oldugundan grafikte iist iiste cakigsmistir. Coziimlemelerde viicut
sicakligr 37.5 °C kabul edildigi géz oniine alinirsa, -10 °C sicakliktaki hava temasi

sonucunda tim durumlarda en fazla 0.8 °C lik bir diisiise neden oldugu goriilmektedir.
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—o—Durum 1 (protez: zirkonyum, vidal-2: zirkonyum, vida3-4: titanyum) line 1
Durum 8 (protez: zirkonyum, vidal-2: altin, vida3-4: zirkonyum) line 1

—o—Durum 11 (protez: porselen, vidal-2: altin, vida3-4: titanyum) line 1

—e— Durum 14 (protez: zirkonyum, vidal-2: kobalt, vida3-4: zirkonyum) line 1

Sekil 4.8. Durum 1, 8, 11 ve 14’teki malzeme c¢iftlerinin -10 °C sicakliktaki hava ile temas etmeleri
halinde dogal dis ve implantlarin ara yiizeylerindeki sicakliklarin degisimleri

Sekil 4.9’ dogal dis ve Durum 1, 8, 11 ve 14 i¢in farkl iist yiizey sicaklik
dagilimlar elde edilmistir. -10 °C sicaklikta hava akisi sirasinda disin st kismindaki
ylizey sicakliginin en fazla diistiigii model Duruml1 ile ifade edilen modeldir, burada
Durum 1, 8 ve 14 benzer sicaklik degisimi gosterdikleri i¢in sekil 4.9° da verilen grafikte
iist iiste cakigmislardir. Sekil 4.10 ile verilen dis kokii ve implant vidasi sicakliginda en
biiytik etkilenmenin Durum 14°te oldugu goriilmektedir. Durum 1 ve durum 8, durum 11

ile benzerlik gostermektedir.
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Sekil 4.9. Durum 1, 8, 11 ve 14’teki malzeme ¢iftlerinin -10 °C sicakliktaki hava ile temas etmeleri

Sicaklik (°C)

halinde dogal dis ve protezlerin iist kismindaki sicakliklarin degisimleri
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Sekil 4.10. Durum 1, 8, 11 ve 14’teki malzeme ¢iftlerinin -10 °C sicakliktaki hava ile temas etmeleri

halinde ¢ene kemigi i¢indeki dis kokii ve implant vidalarinin sicakliklarin degisimleri

4.4. Yiizey Sicakhiklarimin Degisimi

Bu ¢alismada 6ne ¢ikan modellerin (Durum 1, Durum 8, Durum 11ve Durum 14)

ara yiizey sicakliklar1 5°C, 60 °C ve -10 °C sicakliklar1 i¢in sirastyla Sekil 4.11, 4.12,4.13

ve 4.14 verilmistir. Sekil 4.11°de protez ve vida 1-2’nin zirkonyum, vida 3-4 iin titanyum
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olmasi durumunda yukarida bahsedilen sicaklik satlarinda yiizey sicaklik degisimleri
gosterilmistir.

Sekilden de goriilecegi tizere Durum 1 modelinde 5 °C ve 60 °C sicakliklarda su
temasi sirasinda dogal disin ylizey sicakligi temas eden akiskan sicakligina esit iken, 5 °C
ve 60 °C lik s1v1 temastyla dort protezin yiizey sicakliklari sirasiyla 8.91 °C ve 57.63 °C
olarak hesaplanmistir. -10 °C sicaklikta hava temasi olmast durumunda ise dort protez
disin yilizey sicaklhigi 34.78 °C iken dogal disin yiizey sicakhigi 2.53 °C olarak
hesaplanmistir. Durum 1 modelinde sicak ve soguk temaslarinda protez ylizey
sicakliklarmin sivi sicakligina yakin oldugu, ancak -10 °C sicakliktaki hava temasi
sirasinda protezlerin ylizey sicakliklarinin 34.74 °C oldugu yani hava temasiyla yiizey
sicakliklarinin sivi temasi kadar degismedigi soylenebilir. Bu durum suyun ve havanin

yogunlugu ve 6zgiil 1s1 kapasitesi ile agiklanabilir.

Sicaklik (°C)
[\ ]
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2 ) I
0
10 0 20 40 60 80 100
-20
Mesh Sayisi
——Durum 1 line 2 (su 5 derece) Durum 1 line 2 (su 60 derece)

Durum 1 line 2 (hava -10 derece)

Sekil 4.11. Durum 1 modelinin -10, 5 ve 60 °C sicakliga maruz kalmasi halinde dogal dis ve protezlerin
ylizey sicakliklarinin degisimleri

Sekil 4.12 de gosterilen Durum 8 modeli bir dnceki sekilde gosterilen Durum 1
modeline benzerlik gosterse de 60 °C ve 5 °C sicaklikta sularin temasi esnasinda protez
yiizey sicakliklari sirasiyla 57.63 °C ve 8.93 °C olmustur. -10 °C sicaklikta hava temasi

sirasinda protez ylizey sicakligi 34.75 °C olarak hesaplanmistir.
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Bu degerler bir 6nceki model olan Durum 1 ile benzerlik géstermektedir.
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Sekil 4.12. Durum 8 modelinin -10, 5 ve 60 °C sicakliga maruz kalmasi halinde dogal dis ve protezlerin
yiizey sicakliklarinin degisimleri

Sekil 4.13 te verilen Durum 11 modeli sicaklik degisimleri incelendiginde 60 °C ve 5
°C sicakliktaki su temaslar1 durumunda protezlerin yiizey sicakliklari sirastyla 58.24 °C
ve 7.13 °C olarak hesaplanmistir. Ancak -10 °C sicakliktaki hava temasi durumunda
protez ylizey sicakligi 18.75 °C olarak hesaplanmistir. Bu sonug bir 6nceki model olan
Durum 8’e gore daha kotiidiir.

Sekil 4.14° te 60 °C ve 5 °C sicakliklarda sivi temasi durumlarindaki protez yiizey
sicakliklart yaklasik olarak onceki modellere benzer ¢ikmistir. Ancak -10 °C sicakliktaki
hava temasi ile protezlerin ylizey sicakliklar1 34.76 °C olarak hesaplanmistir. Bu deger
Durum 1 ve Durum 8 ile benzerlik gdstermekte, Durum 11 modelinin ayn1 sartlardaki
degeri olan 18.75 °C degerinden oldukga yiiksektir. Soguk hava temas sartlarinda Durum

11 modelinin diger ii¢ modele gére daha dezavantajli oldugu sonucuna varilabilir.
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Sekil 4.13. Durum 11 modelinin -10, 5 ve 60 °C sicakliga maruz kalmasi halinde dogal dis ve protezlerin
ylizey sicakliklarinin degisimleri
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Sekil 4.14. Durum 14 modelinin -10, 5 ve 60 °C sicakliga maruz kalmasi halinde dogal dis ve protezlerin
yiizey sicakliklarinin degisimleri
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Sekil 4.15’te Durum 1 i¢in xy diizleminden alinan hiz kontorii verilmistir. Sekil 4.16,
Sekil 4.17 ve Sekil 4.18’de Durum 1 modeli i¢in sirastyla su 5 °C de, su 60 °C ve hava -
10 °C sicaklik kontorlerine yer verilmistir. Sekil 4.19, Sekil 4.20 ve Sekil 4.21° de Durum
1 igin sirastyla su 5 °C, su 60 °C ve hava -10 °C sicakliktakta implant vidalarmin ara
ylizeylerinin gosterilmesine yer verilmistir.

B amn Ll T

— m—

Sekil 4.15. Durum 1 i¢in xy diizleminden alian hiz kontorleri

' st B
[ L]

Sekil 4.16. Durum 1 i¢in 5 derece su i¢in sicaklik kontdriiniin gosterimi
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Sekil 4.17. Durum 1 i¢in 60 derece su i¢in sicaklik kontdriiniin gosterimi

R LE

Sekil 4.18. Durum 1 i¢in -10 derece hava igin sicaklik kontiiriiniin gosterimi
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Sekil 4.19. Durum 1’de 5 °C su i¢in implant vidalarinin ara yiizeyinin gosterilmesi
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Sekil 4.20. Durum 1’ de 60 °C su i¢in implant vidalarinin ara yiizeyinin gosterilmesi
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Sekil 4.21. Durum 1’ de -10 °C hava i¢in implant vidalarinin ara yiizeyinin gosterilmesi
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5. SONUC VE ONERILER

Bu calisgmada degisik kombinasyonlarin oldugu 54 farkli model (Durum)

calisilarak sayisal ¢oziimler elde edilmistir. Elde edilen sayisal ¢oziimler incelendiginde

Durum 1, Durum 8, Durum 11 ve Durum 14 olarak adlandirilan modeller disindaki diger

¢Oziimlerin ¢ok benzer oldugu goriilmiis ve bu nedenle ¢alismada bu ¢oziimlere

deginilmemis ancak ¢alismanin sonunda ek olarak verilmistir.

Sonuglar degerlendirilirken baslangigta viicut sicakliginda oldugu kabul edilen
disin st yiizeyindeki sicakligin en az etkilendigi, protez- implant vidasinin
birlesme noktasi olan ara yiizeyde ve implant alt noktasindaki sicakliklarin dogal
disin ayn1 bolgedeki sicakliklarina yakin olmasi kriter olarak alinmistir.

5 °C sicaklikta su i¢ilmesi durumunda Durum 11°de protez malzemesi olarak
kullanilan porselenin Durum 1 ve Durum 14’ te kullanilan protez malzemesi
olarak kullanilan zirkonyum kadar uygun olmadig1 sonucuna varilmastir..

60 °C sicaklikta sivi temasi sirasinda Durum 14 modelinde protez malzemesi
olarak kullanilan zirkonyum malzemesi Durum 11 modelindeki protez malzemesi
olan porselene gore sicakliktan daha az etkilendigi i¢in daha basarili bulunmustur.
-10 °C sicaklikta hava ile temas durumunda akis1 sirasinda protez yiizeyinde
sicakliginin en fazla diistiigli model Durum 11 ile ifade edilen modeldir. Yiizey
sicakligindaki diislisiin en az oldugu model protez olarak zirkonyum kullanilan
Durum 14 modelidir.

5 °C sicaklikta su i¢ilmesi durumunda ara yiizey sicakliklarinda en biiyiik diistisiin
Durum 1 ile ifade edilen protez ve malzeme ciftlerinde oldugu goriilmektedir.
Durum 11° deki sicaklik dagilimi incelendiginde disiisiin ¢ok az oldugu
goriilmekte, bu sonu¢ Durum 11’ i daha basarili kilmaktadir.

60 °C sicaklikta su i¢ilmesi durumunda Durum 11 modelinde tasarlanan dislerin
ara ylizey sicakliklarinda artig olmadigi, ancak Durum 14 modelinin maksimum
38.5 °C ye kadar ¢iktig1 goriilmektedir. Bu sonu¢ Durum 11 modelinin ara
ylizeyde daha uygun oldugunu gostermektedir.

-10 °C sicakliktaki hava temasinda incelenen modellerin hepsi ara yiizeylerde

sicaklik olarak benzer davranisi gostermislerdir.
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e 5°C sicaklikta su ile temas halinde Durum 11 olarak adlandirilan modelin implant
vidalarinda ihmal edilecek kadar kiiciik (0.8 °C) bir sicaklik diisiisii oldugundan
bu sartlarda Durum 11 modeli basarili bulunmustur.

e 60 °C sicaklikta su i¢ilmesi durumunda Durum 11 modelinin implant vidalarinda
sicaklik en fazla 36.93 °C degerine kadar yiikselmistir. Bu durum sicakligin sabit
kalmasi seklinde yorumlanabilir ve Durum 11 modelinin basaris1 olarak ifade
edilebilir.

e -10 °C sicakliktaki hava temasinda incelenen modellerden Durum 11’ in implant
vidasindaki sicaklik diisiisii en fazla 36.8 °C olmustur. Bu durumda da Durum 11

modelinin diger modellere gére daha basarili oldugu sonucuna varilmistir.

Bundan sonraki ¢alismalarda on dislerinde incelenmesi ve ¢alismanin zamana

bagli yapilmasi daha detayli sonuglarin elde edilmesine imkan taniyacaktir.
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EKLER

Ek- 1 Protez implant Arayiizeyinde Elde Edilen Sayisal Coziim Degerleri (Line 1)

(ij(})llirltt Durum 1 Durum 2 Durum3 Durum4 Durum 5 Durum 6 Durum 7
36,8499 36,8499 36,8499 36,85 36,85 36,85 36,8499
36,8494 36,8494 36,8494 36,8499 36,8499 36,8499 36,8494
36,849 36,849 36,849 36,8499 36,8499 36,8499 36,849
36,8484 36,8484 36,8484 36,8498 36,8498 36,8498 36,8484
36,8476 36,8476 36,8476 36,8498 36,8498 36,8498 36,8476
36,8468 36,8468 36,8468 36,8497 36,8497 36,8497 36,8468
36,8459 36,8459 36,8459 36,8496 36,8496 36,8496 36,8459
36,8449 36,8449 36,8449 36,8496 36,8496 36,8496 36,8449
36,8434 36,8434 36,8434 36,8494 36,8494 36,8494 36,8434
36,8419 36,8419 36,8419 36,8493 36,8493 36,8493 36,8419
36,8405 36,8405 36,8405 36,8492 36,8492 36,8492 36,8405
36,8381 36,8381 36,8381 36,849 36,849 36,849 36,8381
36,8356 36,8356 36,8356 36,8487 36,8487 36,8487 36,8356
36,8331 36,8331 36,8331 36,8486 36,8486 36,8486 36,8331
36,8294 36,8294 36,8294 36,8482 36,8482 36,8482 36,8294
36,8239 36,8239 36,8239 36,8478 36,8478 36,8478 36,8239
36,8184 36,8184 36,8184 36,8473 36,8473 36,8473 36,8184
36,8131 36,8131 36,8131 36,8469 36,8469 36,8469 36,8131
36,8013 36,8013 36,8013 36,8458 36,8458 36,8458 36,8013
36,7882 36,7882 36,7882 36,8447 36,8447 36,8447 36,7882

- TS e ~N-T- RS B NV N VER Y

20 36,7752 36,7752 36,7752 36,8437 36,8437 36,8437 36,7752
21 36,7619 36,7619 36,7619 36,8425 36,8425 36,8425 36,7619
22 36,7354 36,7354 36,7354 36,8402 36,8402 36,8402 36,7353
23 36,7056 36,7056 36,7056 36,8377 36,8377 36,8377 36,7055
24 36,6737 36,6737 36,6737 36,835 36,835 36,835 36,6736
25 36,6406 36,6406 36,6406 36,8321 36,8321 36,8321 36,6405
26 36,5748 36,5748 36,5748 36,8265 36,8265 36,8265 36,5747
27 36,4669 36,4669 36,4669 36,8171 36,8171 36,8171 36,4667
28 36,3543 36,3543 36,3543 36,8074 36,8074 36,8074 36,3541
29 36,2368 36,2368 36,2368 36,7973 36,7973 36,7973 36,2366
30 36,1143 36,1143 36,1143 36,7867 36,7867 36,7867 36,114

31 35,9807 35,9807 35,9807 36,7752 36,7752 36,7752 35,9803
32 35,8097 35,8097 35,8097 36,7615 36,7615 36,7615 35,8093
33 35,6383 35,6383 35,0383 36,7477 36,7477 36,7477 35,6377
34 35,4665 35,4665 35,4665 36,7339 36,7339 36,7339 35,4658
35 35,2942 352942 352942 36,7201 36,7201 36,7201 35,2934
36 35,1215 35,1216 35,1216 36,7062 36,7062 36,7062 35,1207
37 34,9813 349813 34,9813 36,6943 36,6943 36,6943 34,9803
38 34,8991 34,8991 34,8991 36,686 36,686 36,686 34,898

39 348161 34,8161 348161 36,6775 36,6775 36,6775 34,815

40 34,7324 34,7324 34,7324 36,669 36,669 36,669 34,7313
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

34,6491
34,5752
34,5432
34,5416
34,5467
34,554

34,5613
34,5683
34,5468
34,5287
34,5077
34,4832
34,4539
34,4297
34,4219
34,4077
34,4775
34,5294
34,5632
34,5792
34,651

34,6878
34,6427
34,5992
34,5573
34,517

34,5061
34,5344
34,5626
34,5908
34,6189
34,6768
34,7937
34,912

35,0317
35,1526
35,3119
35,5342
35,7377
35,9171
36,0673
36,195

36,2851
36,3423
36,3828
36,3905
36,3935
36,3912

34,6492
34,5752
34,5433
34,5416
34,5467
34,554

34,5613
34,5683
34,5468
34,5287
34,5078
34,4832
34,4539
34,4298
34,422

34,4077
34,4775
34,5295
34,5632
34,5792
34,651

34,6878
34,6426
34,5991
34,5572
34,5169
34,506

34,5344
34,5627
34,5909
34,619

34,6771
34,794

34,9125
35,0323
35,1533
35,3126
35,5348
35,7382
35,9175
36,0676
36,1953
36,2853
36,3425
36,383

36,3906
36,3936
36,3913

34,6492
34,5752
34,5432
34,5416
34,5467
34,554

34,5613
34,5683
34,5468
34,5287
34,5078
34,4832
34,4539
34,4297
34,422

34,4077
34,4775
34,5295
34,5632
34,5793
34,651

34,6878
34,6427
34,5991
34,5572
34,5169
34,506

34,5343
34,5626
34,5908
34,6189
34,6769
34,7937
34,912

35,0318
35,1527
35,312

35,5343
35,7377
35,9171
36,0674
36,1951
36,2851
36,3423
36,3828
36,3906
36,3935
36,3912

36,6606
36,6529
36,6503
36,6513
36,653

36,6548
36,6567
36,6585
36,6564
36,654

36,6514
36,6484
36,6449
36,6422
36,6421
36,6413
36,6477
36,6526
36,656

36,6578
36,6637
36,666

36,6601
36,6541
36,6483
36,6426
36,6396
36,6403
36,641

36,6417
36,6424
36,6441
36,6479
36,6517
36,6556
36,6595
36,6659
36,6757
36,683

36,6866
36,6843
36,6784
36,6678
36,6544
36,6359
36,6056
36,573

36,538

62

36,6606
36,6529
36,6503
36,6513
36,653
36,6548
36,6567
36,6585
36,6564
36,654
36,6514
36,6484
36,6449
36,6422
36,6421
36,6413
36,6477
36,6526
36,656
36,6578
36,6637
36,666
36,66
36,6541
36,6483
36,6426
36,6396
36,6403
36,641
36,6417
36,6423
36,644
36,6479
36,6517
36,6556
36,6595
36,6659
36,6757
36,6829
36,6866
36,6843
36,6783
36,6678
36,6543
36,6358
36,6055
36,573
36,538

36,6606
36,6529
36,6503
36,6513
36,653

36,6548
36,6567
36,6585
36,6564
36,654

36,6514
36,6484
36,6449
36,6422
36,642

36,6413
36,6477
36,6526
36,6559
36,6578
36,6637
36,666

36,6601
36,6541
36,6483
36,6426
36,6396
36,6403
36,641

36,6417
36,6424
36,6441
36,6479
36,6517
36,6556
36,6595
36,6659
36,6757
36,6829
36,6866
36,6843
36,6783
36,6678
36,6543
36,6358
36,6055
36,573

36,538

34,6479
34,5739
34,542

34,5405
34,5457
34,5531
34,5605
34,5677
34,5461
34,5279
34,5068
34,4822
34,4528
34,4284
34,4201
34,4054
34,4754
34,5276
34,5617
34,5782
34,6507
34,688

34,6427
34,5989
34,5568
34,5162
34,5053
34,5339
34,5625
34,591

34,6195
34,6775
34,7938
34,9117
35,031

35,1516
35,3107
35,5333
35,737

35,9166
36,0669
36,1948
36,2848
36,3421
36,3827
36,3904
36,3934
36,3911



89 36,3646 36,3648 36,3647 36,4872 36,4871 36,4871 36,3646
90 36,32 36,3201 36,32 36,4235 36,4234 36,4234 36,3199
91 36,2702 36,2702 36,2702 36,3556 36,3556 36,3556 36,27

92 36,1938 36,1938 36,1938 36,2642 36,2642 36,2642 36,1937
93 36,1055 36,1055 36,1055 36,1637 36,1636 36,1636 36,1054
94 36,0024 36,0025 36,0024 36,0491 36,049 36,049 36,0023
95 35,8664 35,8664 35,8664 35,9026 35,9025 35,9025 35,8663
96 35,6131 35,6131 35,6131 35,6405 35,6404 35,6404 35,6129
97 35,2799 35,28 35,28 35,2997 35,2996 35,2996 35,2798
98 34,8029 34,8029 34,8029 34,8163 34,8163 34,8163 34,8028
99 34,1649 34,1648 34,1649 34,1725 34,1725 34,1725 34,1648

Durum 8 Durum 9 Durum 10 Durum 11 Durum 12 Durum 13 Durum 14 Durum 15

36,8499 36,8499 36,85 36,85 36,85 36,8499 36,8499 36,8499
36,8494 36,8494 36,8499 36,8499 36,8499 36,8494 36,8494 36,8494
36,849 36,849 36,8499 36,8499 36,8499 36,849 36,849 36,849

36,8484 36,8484 36,8498 36,8498 36,8498 36,8484 36,8484 36,8484
36,8476 36,8476 36,8498 36,8498 36,8498 36,8476 36,8476 36,8476
36,8468 36,8468 36,8497 36,8497 36,8497 36,8468 36,8468 36,8468
36,8459 36,8459 36,8496 36,8496 36,8496 36,8459 36,8459 36,8459
36,8449 36,8449 36,8496 36,8496 36,8496 36,8449 36,8449 36,8449
36,8434 36,8434 36,8494 36,8494 36,8494 36,8434 36,8434 36,8434
36,8419 36,8419 36,8493 36,8493 36,8493 36,8419 36,8419 36,8419
36,8405 36,8405 36,8492 36,8492 36,8492 36,8405 36,8405 36,8405
36,8381 36,8381 36,849 36,849 36,849 36,8381 36,8381 36,8381
36,8356 36,8356 36,8487 36,8487 36,8487 36,8356 36,8356 36,8356
36,8331 36,8331 36,8486 36,8486 36,8486 36,8331 36,8331 36,8331
36,8294 36,8294 36,8482 36,8482 36,8482 36,8294 36,8294 36,8294
36,8239 36,8239 36,8478 36,8478 36,8478 36,8239 36,8239 36,8239
36,8184 36,8184 36,8473 36,8473 36,8473 36,8184 36,8184 36,8184
36,8131 36,8131 36,8469 36,8469 36,8469 36,8131 36,8131 36,8131
36,8013 36,8013 36,8458 36,8458 36,8458 36,8013 36,8013 36,8013
36,7882 36,7882 36,8447 36,8447 36,8447 36,7882 36,7882 36,7882
36,7752 36,7752 36,8437 36,8437 36,8437 36,7752 36,7752 36,7752
36,7619 36,7619 36,8425 36,8425 36,8425 36,7619 36,7619 36,7619
36,7353 36,7353 36,8402 36,8402 36,8402 36,7353 36,7353 36,7353
36,7055 36,7055 36,8377 36,8377 36,8377 36,7055 36,7055 36,7055
36,6736 36,6736 36,835 36,835 36,835 36,6737 36,6737 36,6737
36,6405 36,6405 36,8321 36,8321 36,8321 36,6405 36,6405 36,6405
36,5747 36,5747 36,8265 36,8265 36,8265 36,5747 36,5747 36,5747
36,4667 36,4667 36,8171 36,8171 36,8171 36,4668 36,4668 36,4668
36,3541 36,3541 36,8074 36,8074 36,8074 36,3542 36,3542 36,3542
36,2366 36,2366 36,7973 36,7973 36,7973 36,2367 36,2367 36,2367
36,114 36,114 36,7867 36,7867 36,7867 36,1142 36,1142 36,1142
35,9803 35,9803 36,7752 36,7752 36,7752 35,9805 35,9805 35,9805
35,8093 35,8093 36,7615 36,7615 36,7615 35,8095 35,8095 35,8095
35,6378 35,6378 36,7477 36,7477 36,7477 35,638 35,638 35,638
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35,4658
35,2934
35,1207
34,9803
34,898

34,8151
34,7313
34,648

34,5739
34,5421
34,5406
34,5457
34,5532
34,5607
34,5678
34,5463
34,5281
34,5071
34,4825
34,4531
34,4289
34,4211
34,407

34,477

34,5291
34,563

34,5792
34,651

34,6878
34,6428
34,5993
34,5575
34,5172
34,5063
34,5345
34,5626
34,5907
34,6188
34,6766
34,7932
34,9114
35,0309
35,1517
35,3109
35,5333
35,737

35,9165
36,0669

35,4658
35,2934
35,1207
34,9803
34,898

34,8151
34,7313
34,648

34,574

34,5421
34,5406
34,5458
34,5532
34,5607
34,5678
34,5463
34,5281
34,5071
34,4825
34,4531
34,4289
34,4211
34,407

34,477

34,5291
34,563

34,5792
34,651

34,6878
34,6427
34,5992
34,5573
34,5171
34,5062
34,5344
34,5626
34,5907
34,6188
34,6767
34,7934
34,9116
35,0312
35,1519
35,3111
35,5336
35,7371
35,9167
36,067

36,7339
36,7201
36,7062
36,6943
36,686

36,6775
36,669

36,6606
36,6529
36,6503
36,6513
36,653

36,6548
36,6567
36,6585
36,6564
36,6541
36,6515
36,6484
36,645

36,6422
36,6421
36,6413
36,6477
36,6526
36,6559
36,6578
36,6637
36,666

36,6601
36,6541
36,6483
36,6426
36,6396
36,6403
36,641

36,6417
36,6423
36,644

36,6479
36,6517
36,6556
36,6595
36,6659
36,6757
36,6829
36,6866
36,6843

36,7338
36,72
36,7062
36,6943
36,6859
36,6775
36,669
36,6605
36,6529
36,6503
36,6513
36,653
36,6548
36,6567
36,6585
36,6564
36,6541
36,6515
36,6484
36,645
36,6422
36,6421
36,6414
36,6478
36,6526
36,656
36,6578
36,6637
36,666
36,6601
36,6541
36,6483
36,6426
36,6396
36,6403
36,641
36,6417
36,6423
36,644
36,6479
36,6517
36,6556
36,6594
36,6658
36,6757
36,6829
36,6866
36,6843

36,7339
36,7201
36,7062
36,6943
36,686
36,6775
36,669
36,6606
36,6529
36,6503
36,6513
36,653
36,6548
36,6567
36,6585
36,6564
36,6541
36,6515
36,6484
36,645
36,6422
36,642
36,6413
36,6477
36,6526
36,6559
36,6578
36,6637
36,666
36,66
36,6541
36,6483
36,6426
36,6396
36,6403
36,641
36,6417
36,6424
36,6441
36,6479
36,6517
36,6556
36,6595
36,6659
36,6757
36,6829
36,6866
36,6843
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35,4661
35,2938
35,1211
34,9808
34,8985
34,8154
34,7317
34,6483
34,5742
34,5423
34,5407
34,5459
34,5533
34,5608
34,5679
34,5463
34,5281
34,5071
34,4825
34,4531
34,4288
34,4206
34,4061
34,476

34,5281
34,5621
34,5785
34,6508
34,688

34,6427
34,599

34,5569
34,5164
34,5054
34,534

34,5625
34,5909
34,6193
34,6773
34,7938
34,9119
35,0314
35,1521
35,3113
35,5338
35,7374
35,9169
36,0672

35,4661
35,2938
35,1211
34,9808
34,8985
34,8154
34,7317
34,6483
34,5742
34,5424
34,5408
34,546

34,5534
34,5608
34,5679
34,5464
34,5283
34,5073
34,4827
34,4534
34,4292
34,4214
34,4072
34,4772
34,5293
34,5631
34,5792
34,6511
34,6879
34,6428
34,5994
34,5575
34,5172
34,5063
34,5345
34,5627
34,5908
34,6188
34,6766
34,7932
34,9113
35,0308
35,1516
35,3108
35,5332
35,7369
35,9164
36,0668

35,4661
35,2938
35,1211
34,9808
34,8985
34,8154
34,7317
34,6483
34,5742
34,5424
34,5408
34,546

34,5534
34,5608
34,5679
34,5464
34,5283
34,5073
34,4827
34,4534
34,4292
34,4214
34,4073
34,4772
34,5293
34,5631
34,5792
34,651

34,6878
34,6427
34,5992
34,5573
34,517

34,5061
34,5344
34,5626
34,5908
34,6189
34,6768
34,7935
34,9118
35,0315
35,1524
35,3116
35,534

35,7375
35,9169
36,0672



36,1947 36,1948 36,6783 36,6783 36,6783 36,1949 36,1946 36,1949
36,2848 36,2849 36,6678 36,6677 36,6678 36,285 36,2848 36,285
36,3421 36,3422 36,6543 36,6542 36,6543 36,3422 36,342 36,3422
36,3826 36,3827 36,6358 36,6358 36,6358 36,3827 36,3826 36,3828
36,3903 36,3904 36,6055 36,6054 36,6055 36,3905 36,3903 36,3905
36,3933 36,3934 36,5729 36,5729 36,573 36,3935 36,3933 36,3935
36,3911 36,3911 36,538 36,5379 36,538 36,3912 36,391 36,3912
36,3645 36,3646 36,4871 36,487 36,4871 36,3646 36,3645 36,3646
36,3198 36,3199 36,4233 36,4233 36,4234 36,32 36,3198 36,32
36,27 36,27 36,3555 36,3554 36,3556 36,2701 36,2699 36,2701
36,1936 36,1937 36,264 36,2639 36,2642 36,1938 36,1935 36,1937
36,1052 36,1053 36,1635 36,1634 36,1636 36,1054 36,1052 36,1054
36,0022 36,0023 36,0489 36,0488 36,049 36,0024 36,0021 36,0024
35,866 35,8661 35,9022 35,9022 35,9025 35,8664 35,866 35,8663
35,6127 35,6128 35,6401 35,64 35,6404 35,6131 35,6126 35,613
35,2795 35,2797 35,2993 35,2991 35,2996 35,28 35,2794 35,2798
34,8024 34,8026 34,8158 34,8155 34,8162 34,8029 34,8022 34,8028
34,1642 34,1645 34,1719 34,1715 34,1725 34,1649 34,1639 34,1648

Durum 16 Durum 17 Durum 18 Durum 19 Durum 20 Durum 21 Durum 22 Durum 23

36,85 36,85 36,85 36,8501 36,8501 36,8501 36,85 36,85
36,8499 36,8499 36,8499 36,8505 36,8505 36,8505 36,85 36,85
36,8499 36,8499 36,8499 36,8509 36,8509 36,8509 36,8501 36,8501
36,8498 36,8498 36,8498 36,8512 36,8512 36,8512 36,8501 36,8501
36,8498 36,8498 36,8498 36,8519 36,8519 36,8519 36,8502 36,8502
36,8497 36,8497 36,8497 36,8525 36,8525 36,8525 36,8502 36,8502
36,8496 36,8496 36,8496 36,8531 36,8531 36,8531 36,8502 36,8502
36,8496 36,8496 36,8496 36,854 36,854 36,854 36,8503 36,8503
36,8494 36,8494 36,8494 36,8552 36,8552 36,8552 36,8504 36,8504
36,8493 36,8493 36,8493 36,8563 36,8563 36,8563 36,8505 36,8505
36,8492 36,8492 36,8492 36,8573 36,8573 36,8573 36,8505 36,8505
36,849 36,849 36,849 36,8592 36,8592 36,8592 36,8507 36,8507
36,8487 36,8487 36,8487 36,8612 36,8612 36,8612 36,8509 36,8509
36,8486 36,8486 36,8486 36,8631 36,8631 36,8631 36,851 36,851
36,8482 36,8482 36,8482 36,8659 36,8659 36,8659 36,8512 36,8512
36,8478 36,8478 36,8478 36,8702 36,8702 36,8702 36,8516 36,8516
36,8473 36,8473 36,8473 36,8744 36,8744 36,8744 36,8519 36,8519
36,8469 36,8469 36,8469 36,8785 36,8785 36,8785 36,8523 36,8523
36,8458 36,8458 36,8458 36,8877 36,8877 36,8877 36,853 36,853
36,8447 36,8447 36,8447 36,8979 36,8979 36,8979 36,8538 36,8538
36,8437 36,8437 36,8437 36,9079 36,9079 36,9079 36,8546 36,8546
36,8425 36,8425 36,8425 36,9182 36,9182 36,9182 36,8554 36,8554
36,8402 36,8402 36,8402 36,9388 36,9388 36,9388 36,857 36,857
36,8377 36,8377 36,8377 36,962 36,9619 36,962 36,8589 36,8589
36,8349 36,8349 36,8349 36,9867 36,9867 36,9867 36,8609 36,8609
36,8321 36,8321 36,8321 37,0124 37,0124 37,0124 36,8629 36,8629
36,8264 36,8265 36,8265 37,0637 37,0636 37,0637 36,8671 36,8671
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36,8171
36,8074
36,7972
36,7866
36,7752
36,7614
36,7477
36,7338
36,72
36,7061
36,6942
36,6858
36,6775
36,669
36,6605
36,6528
36,6502
36,6513
36,653
36,6548
36,6567
36,6585
36,6564
36,654
36,6514
36,6484
36,6449
36,6422
36,642
36,6413
36,6477
36,6525
36,6559
36,6578
36,6637
36,666
36,6601
36,6541
36,6483
36,6426
36,6396
36,6403
36,641
36,6417
36,6423
36,644
36,6479
36,6517

36,8171
36,8074
36,7972
36,7867
36,7752
36,7615
36,7477
36,7338
36,72
36,7061
36,6942
36,6858
36,6775
36,669
36,6605
36,6528
36,6502
36,6513
36,653
36,6548
36,6567
36,6585
36,6564
36,654
36,6514
36,6484
36,6449
36,6422
36,642
36,6413
36,6477
36,6525
36,6559
36,6578
36,6637
36,666
36,66
36,6541
36,6483
36,6426
36,6396
36,6403
36,641
36,6417
36,6423
36,644
36,6479
36,6517

36,8171
36,8074
36,7972
36,7867
36,7752
36,7615
36,7477
36,7338
36,72
36,7061
36,6942
36,6858
36,6775
36,669
36,6605
36,6528
36,6502
36,6513
36,653
36,6548
36,6567
36,6585
36,6564
36,654
36,6515
36,6484
36,645
36,6422
36,6421
36,6413
36,6477
36,6526
36,656
36,6578
36,6637
36,666
36,66
36,6541
36,6483
36,6425
36,6396
36,6403
36,641
36,6417
36,6423
36,644
36,6479
36,6517

37,1478
37,2356
37,3271
37,4227
37,5264
37,6557
37,7854
37,9153
38,0456
38,1762
38,2839
38,3509
38,4185
38,4867
38,5546
38,6153
38,6393
38,6366
38,6286
38,6189
38,6092
38,5997
38,6171
38,6339
38,6529
38,6748
38,7006
38,7211
38,7227
38,7294
38,6718
38,6279
38,598

38,5816
38,5245
38,4955
38,531

38,5654
38,5987
38,631

38,6403
38,619

38,5976
38,5761
38,5546
38,5128
38,4309
38,348

37,1478
37,2355
37,3271
37,4226
37,5264
37,6557
37,7853
37,9152
38,0456
38,1761
38,2839
38,3509
38,4185
38,4866
38,5545
38,6152
38,6392
38,6364
38,6284
38,6187
38,6089
38,5994
38,6169
38,6336
38,6525
38,6745
38,7003
38,7208
38,7226
38,7294
38,6719
38,6281
38,5984
38,5821
38,5251
38,4964
38,5322
38,567

38,6006
38,6331
38,6426
38,6212
38,5997
38,5782
38,5567
38,5147
38,4325
38,3492
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37,1478
37,2356
37,3271
37,4227
37,5264
37,6557
37,7854
37,9154
38,0456
38,1762
38,284

38,351

38,4186
38,4867
38,5546
38,6153
38,6393
38,6365
38,6286
38,6189
38,6092
38,5998
38,6173
38,6341
38,6532
38,6752
38,7011
38,7216
38,7233
38,7298
38,6721
38,628

38,598

38,5816
38,5244
38,4953
38,5307
38,565

38,5982
38,6303
38,6396
38,6183
38,5969
38,5756
38,5541
38,5124
38,4304
38,3476

36,8738
36,8809
36,8882
36,896
36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9627
36,9689
36,975
36,9813
36,9874
36,993
36,9949
36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999
37,0012
37,0014
37,0021
36,9976
36,9942
36,992
36,9909
36,9868
36,9855
36,9904
36,9952
37
37,0048
37,0077
37,0084
37,009
37,0097
37,0105
37,0108
37,0104
37,01

36,8738
36,8809
36,8882
36,896
36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995
36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999
37,0012
37,0014
37,0021
36,9976
36,9942
36,992
36,9909
36,9868
36,9855
36,9904
36,9952
37
37,0048
37,0077
37,0084
37,009
37,0097
37,0105
37,0108
37,0104
37,01



36,6556 36,6556 36,6556 38,2641 38,265 38,2638 37,0097 37,0097
36,6595 36,6595 36,6595 38,1793 38,1798 38,179 37,0094 37,0094
36,6659 36,6659 36,6659 38,0634 38,0633 38,0631 37,0076 37,0076
36,6757 36,6757 36,6757 37,8954 37,8948 37,8952 37,0043 37,0043
36,6829 36,6829 36,6829 37,7418 37,7409 37,7417 37,0032 37,0031
36,6866 36,6866 36,6866 37,6069 37,6061 37,6068 37,0055 37,0054
36,6843 36,6843 36,6843 37,4949 37,4949 37,4948 37,0135 37,0135
36,6783 36,6783 36,6783 37,4014 37,4019 37,4013 37,025 37,0249
36,6678 36,6678 36,6678 37,338 37,3389 37,3379 37,0403 37,0403
36,6543 36,6543 36,6543 37,3005 37,3017 37,3005 37,058 37,058

36,6358 36,6358 36,6358 37,2774 37,2788 37,2773 37,0808 37,0808
36,6055 36,6055 36,6055 37,283 37,2847 37,283 37,116 37,116

36,573 36,573 36,573 37,293 37,2951 37,293 37,1536 37,1536
36,538 36,538 36,538 37,3078 37,3102 37,3078 37,1939 37,1938
36,4871 36,4871 36,4871 37,3465 37,3494 373465 372515 37,2514
36,4234 36,4234 36,4234 37,4033 37,4069 37,4034 37,3232 37,3232
36,3555 36,3555 36,3556 37,4656 37,4699 37,4656 37,3996 37,3995
36,2641 36,2641 36,2642 37,5562 37,5613 37,5562 37,5019 37,5018
36,1636 36,1635 36,1637 37,6585 37,6647 37,6586 37,6138 37,6137
36,049 36,0489 36,0491 37,7767 37,7841 37,7768 37,7411 37,741

35,9025 35,9024 35,9025 37,9309 37,9398 37,9311 37,9036 37,9034
35,6404 35,6403 35,6405 38,2134 38,2246 38,2137 38,1933 38,193

35,2996 35,2995 35,2997 38,5811 38,5952 38,5817 38,5675 38,567

34,8162 34,8161 34,8164 39,1005 39,118 39,1015 39,0928 39,0919
34,1724 34,1722 34,1726 39,7941 39,8161 39,7957 39,7921 39,7909

Durum 24 Durum 25 Durum 26 Durum 27 Durum 28 Durum 29 Durum 30 Durum 31

36,85 36,8501 36,8501 36,8501 36,85 36,85 36,85 36,8501
36,85 36,8505 36,8505 36,8505 36,85 36,85 36,85 36,8505
36,8501 36,8509 36,8509 36,8509 36,8501 36,8501 36,8501 36,8509
36,8501 36,8512 36,8512 36,8512 36,8501 36,8501 36,8501 36,8512
36,8502 36,8519 36,8519 36,8519 36,8502 36,8502 36,8502 36,8519
36,8502 36,8525 36,8525 36,8525 36,8502 36,8502 36,8502 36,8525
36,8502 36,8531 36,8531 36,8531 36,8502 36,8502 36,8502 36,8531
36,8503 36,854 36,854 36,854 36,8503 36,8503 36,8503 36,854

36,8504 36,8552 36,8552 36,8552 36,8504 36,8504 36,8504 36,8552
36,8505 36,8563 36,8563 36,8563 36,8505 36,8505 36,8505 36,8563
36,8505 36,8573 36,8573 36,8573 36,8505 36,8505 36,8505 36,8573
36,8507 36,8592 36,8592 36,8592 36,8507 36,8507 36,8507 36,8592
36,8509 36,8612 36,8612 36,8612 36,8509 36,8509 36,8509 36,8612
36,851 36,8631 36,8631 36,8631 36,851 36,851 36,851 36,8631
36,8512 36,8659 36,8659 36,8659 36,8512 36,8512 36,8512 36,8659
36,8516 36,8702 36,8702 36,8702 36,8516 36,8516 36,8516 36,8702
36,8519 36,8744 36,8744 36,8744 36,8519 36,8519 36,8519 36,8744
36,8523 36,8786 36,8785 36,8786 36,8523 36,8523 36,8523 36,8785
36,853 36,8877 36,8877 36,8877 36,853 36,853 36,853 36,8877
36,8538 36,8979 36,8979 36,8979 36,8538 36,8538 36,8538 36,8979
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36,8546
36,8554
36,857

36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896

36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995

36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999

37,0012
37,0014
37,0021
36,9976
36,9943
36,992

36,9909
36,9868
36,9855
36,9904
36,9952
37,0001
37,0048
37,0077

36,9079
36,9182
36,9388
36,962

36,9867
37,0124
37,0637
37,1478
37,2356
37,3272
37,4228
37,5266
37,656

37,7857
37,9157
38,046

38,1767
38,2845
38,3515
38,4191
38,4873
38,5552
38,6159
38,6398
38,6371
38,6291
38,6194
38,6097
38,6003
38,6178
38,6345
38,6535
38,6754
38,7013
38,7219
38,7239
38,7309
38,6732
38,6292
38,599

38,5824
38,5247
38,4954
38,5311
38,5656
38,5991
38,6316
38,641

36,9079
36,9182
36,9388
36,962

36,9867
37,0124
37,0637
37,1478
37,2356
37,3272
37,4228
37,5266
37,656

37,7857
37,9157
38,046

38,1767
38,2845
38,3515
38,4191
38,4873
38,5552
38,6159
38,6398
38,637

38,6291
38,6194
38,6097
38,6002
38,6177
38,6344
38,6533
38,6753
38,7011
38,7216
38,7233
38,7299
38,6721
38,6281
38,5981
38,5817
38,5245
38,4955
38,5311
38,5655
38,5988
38,631

38,6403

36,9079
36,9182
36,9388
36,962

36,9867
37,0124
37,0637
37,1478
37,2356
37,3272
37,4228
37,5266
37,656

37,7857
37,9157
38,046

38,1767
38,2845
38,3515
38,4191
38,4873
38,5552
38,6159
38,6398
38,637

38,6291
38,6194
38,6097
38,6002
38,6177
38,6344
38,6533
38,6753
38,7011
38,7216
38,7233
38,7299
38,6721
38,6281
38,598

38,5816
38,5245
38,4955
38,5311
38,5655
38,5988
38,631

38,6404

36,8546
36,8554
36,857
36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896
36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995
36,9942
36,9929
36,9915
36,9902
36,9888
36,9904
36,9922
36,9942
36,9964
36,999
37,0012
37,0014
37,0021
36,9976
36,9943
36,992
36,9909
36,9868
36,9855
36,9904
36,9952
37
37,0048
37,0077
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36,8546
36,8554
36,857
36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896
36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995
36,9942
36,9929
36,9915
36,9902
36,9888
36,9904
36,9921
36,9942
36,9964
36,999
37,0012
37,0014
37,0021
36,9976
36,9942
36,992
36,9909
36,9868
36,9855
36,9904
36,9952
37
37,0048
37,0077

36,8546
36,8554
36,857

36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896

36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995

36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999

37,0012
37,0014
37,0021
36,9976
36,9943
36,992

36,9909
36,9868
36,9855
36,9904
36,9952
37,0001
37,0048
37,0077

36,9079
36,9182
36,9388
36,962
36,9867
37,0124
37,0637
37,1478
37,2356
37,3272
37,4228
37,5265
37,6558
37,7855
37,9155
38,0458
38,1764
38,2842
38,3512
38,4188
38,4871
38,5549
38,6157
38,6396
38,6369
38,6289
38,6192
38,6095
38,6
38,6175
38,6343
38,6533
38,6753
38,7012
38,7218
38,7237
38,7305
38,6729
38,6288
38,5987
38,5821
38,5246
38,4954
38,531
38,5655
38,599
38,6314
38,6408



37,0084 38,6194 38,619 38,619 37,0084 37,0084 37,0084 38,6193
37,0091 38,5978 38,5976 38,5976 37,009 37,0091 37,0091 38,5977
37,0097 38,5761 38,5762 38,5762 37,0097 37,0097 37,0097 38,5762
37,0105 38,5544 38,5547 38,5548 37,0104 37,0105 37,0105 38,5545
37,0108 38,5125 38,5129 38,5129 37,0108 37,0108 37,0108 38,5127
37,0104 38,4309 38,431 38,431 37,0104 37,0104 37,0104 38,4309
37,01 38,3481 38,348 38,348 37,01 37,01 37,01 38,3481
37,0097 38,2645 38,2642 38,2642 37,0097 37,0097 37,0097 38,2644
37,0094 38,1799 38,1794 38,1794 37,0094 37,0094 37,0094 38,1798
37,0076 38,064 38,0634 38,0634 37,0076 37,0076 37,0076 38,0639
37,0043 37,8958 37,8954 37,8954 37,0043 37,0043 37,0043 37,8957
37,0031 37,7421 37,7418 37,7418 37,0031 37,0031 37,0031 37,7421
37,0054 37,6071 37,6069 37,6069 37,0054 37,0054 37,0054 37,607

37,0135 37,4951 37,495 37,495 37,0135 37,0135 37,0135 37,495

37,0249 37,4015 37,4014 37,4014 37,0249 37,0249 37,0249 37,4015
37,0403 37,3381 37,338 37,338 37,0403 37,0403 37,0403 37,3381
37,058 37,3007 37,3005 37,3005 37,058 37,058 37,058 37,3006
37,0808 37,2775 37,2774 37,2774 37,0808 37,0808 37,0808 37,2774
37,116 ~ 37,283 37,283 37,283 37,116 37,116 37,116 37,283

37,1536 37,2931 37,293 37,293 37,1536 37,1536 37,1536 37,293

37,1938 37,3078 37,3078 37,3078 37,1938 37,1938 37,1938 37,3078
37,2514 37,3465 37,3465 37,3465 37,2514 37,2514 37,2514 37,3465
37,3232 37,4034 37,4033 37,4033 37,3232 37,3232 37,3232 37,4034
37,3994 37,4657 37,4656 37,4656 37,3994 37,3994 37,3994 37,4657
37,5017 37,5562 37,5562 37,5562 37,5017 37,5017 37,5017 37,5562
37,6136 37,6585 37,6585 37,6585 37,6136 37,6136 37,6136 37,6585
37,7408 37,7767 37,7767 37,7767 37,7408 37,7408 37,7408 37,7767
37,9031 37,9309 37,9308 37,9308 37,9031 37,9031 37,9031 37,9309
38,1925 38,2133 38,2133 38,2133 38,1925 38,1925 38,1925 38,2133
38,5662 38,581 38,581 38,581 38,5662 38,5662 38,5662 38,581

39,0907 39,1004 39,1004 39,1004 39,0907 39,0907 39,0907 39,1004
39,7889 39,7939 39,7939 39,7939 39,7889 39,7889 39,7889 39,7939

Durum 32 Durum 33 Durum 34 Durum 35 Durum 36 Durum 37 Durum 38 Durum 39

36,8501 36,8501 36,85 36,85 36,85 36,85 36,85 36,85

36,8505 36,8505 36,85 36,85 36,85 36,85 36,85 36,85

36,8509 36,8509 36,8501 36,8501 36,8501 36,8499 36,8499 36,8499
36,8512 36,8512 36,8501 36,8501 36,8501 36,8499 36,8499 36,8499
36,8519 36,8519 36,8502 36,8502 36,8502 36,8499 36,8499 36,8499
36,8525 36,8525 36,8502 36,8502 36,8502 36,8498 36,8498 36,8498
36,8531 36,8531 36,8502 36,8502 36,8502 36,8498 36,8498 36,8498
36,854 36,854 36,8503 36,8503 36,8503 36,8497 36,8497 36,8497
36,8552 36,8552 36,8504 36,8504 36,8504 36,8497 36,8497 36,8497
36,8563 36,8563 36,8505 36,8505 36,8505 36,8496 36,8496 36,8496
36,8573 36,8573 36,8505 36,8505 36,8505 36,8495 36,8495 36,8495
36,8592 36,8592 36,8507 36,8507 36,8507 36,8494 36,8494 36,8494
36,8612 36,8612 36,8509 36,8509 36,8509 36,8493 36,8493 36,8493
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36,8631
36,8659
36,8702
36,8744
36,8785
36,8877
36,8979
36,9079
36,9182
36,9388
36,962
36,9867
37,0124
37,0637
37,1478
37,2356
37,3272
37,4228
37,5265
37,6558
37,7855
37,9155
38,0458
38,1764
38,2841
38,3512
38,4188
38,487
38,5549
38,6156
38,6396
38,6368
38,6288
38,6192
38,6095
38,6
38,6175
38,6342
38,6532
38,6752
38,701
38,7215
38,7232
38,7298
38,6721
38,6281
38,5981
38,5817

36,8631
36,8659
36,8702
36,8744
36,8785
36,8877
36,8979
36,9079
36,9182
36,9388
36,962
36,9867
37,0124
37,0637
37,1478
37,2356
37,3272
37,4228
37,5265
37,6558
37,7855
37,9155
38,0458
38,1764
38,2842
38,3512
38,4188
38,4871
38,5549
38,6157
38,6396
38,6369
38,6289
38,6192
38,6095
38,6
38,6175
38,6342
38,6532
38,6752
38,701
38,7215
38,7232
38,7298
38,6721
38,628
38,598
38,5816

36,851

36,8512
36,8516
36,8519
36,8523
36,853

36,8538
36,8546
36,8554
36,857

36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896

36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995

36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999

37,0012
37,0014
37,0021
36,9976
36,9943
36,992

36,9909

36,851

36,8512
36,8516
36,8519
36,8523
36,853

36,8538
36,8546
36,8554
36,857

36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896

36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995

36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999

37,0012
37,0014
37,0021
36,9976
36,9943
36,992

36,9909

36,851

36,8512
36,8516
36,8519
36,8523
36,853

36,8538
36,8546
36,8554
36,857

36,8589
36,8609
36,8629
36,8671
36,8738
36,8809
36,8882
36,896

36,9042
36,9141
36,9241
36,9341
36,9441
36,9542
36,9628
36,9689
36,9751
36,9813
36,9875
36,9931
36,995

36,9942
36,9929
36,9916
36,9902
36,9889
36,9904
36,9922
36,9942
36,9964
36,999

37,0012
37,0014
37,0021
36,9976
36,9942
36,992

36,9909
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36,8492
36,849

36,8487
36,8484
36,8481
36,8475
36,8469
36,8462
36,8455
36,8442
36,8427
36,8411
36,8394
36,8362
36,8308
36,8253
36,8195
36,8134
36,8066
36,7963
36,786

36,7757
36,7654
36,755

36,7473
36,7445
36,7418
36,739

36,7363
36,734

36,7321
36,7302
36,7287
36,7273
36,726

36,7246
36,7244
36,7255
36,7264
36,7271
36,7276
36,7275
36,7251
36,7224
36,7246
36,7258
36,726

36,7254

36,8492
36,849

36,8487
36,8484
36,8482
36,8476
36,8469
36,8462
36,8455
36,8442
36,8427
36,8411
36,8394
36,8362
36,8308
36,8253
36,8195
36,8134
36,8066
36,7963
36,786

36,7757
36,7654
36,7549
36,7472
36,7445
36,7418
36,739

36,7363
36,734

36,732

36,7302
36,7287
36,7273
36,726

36,7246
36,7244
36,7254
36,7263
36,7271
36,7275
36,7275
36,7251
36,7224
36,7246
36,7258
36,726

36,7254

36,8492
36,849

36,8487
36,8484
36,8482
36,8476
36,8469
36,8462
36,8455
36,8442
36,8427
36,8411
36,8394
36,8362
36,8308
36,8253
36,8195
36,8134
36,8066
36,7963
36,786

36,7757
36,7654
36,755

36,7473
36,7446
36,7418
36,7391
36,7364
36,7341
36,7322
36,7303
36,7288
36,7274
36,7261
36,7247
36,7245
36,7255
36,7264
36,7271
36,7276
36,7276
36,7252
36,7225
36,7246
36,7259
36,7261
36,7254



38,5246 38,5245 36,9868 36,9868 36,9868 36,729 36,7291 36,7291
38,4955 38,4955 36,9855 36,9855 36,9855 36,7316 36,7316 36,7316
38,5311 38,5311 36,9904 36,9904 36,9904 36,731 36,731 36,731
38,5655 38,5655 36,9952 36,9952 36,9952 36,7303 36,7303 36,7303
38,5988 38,5988 37 37,0001 37 36,7295 36,7295 36,7295
38,631 38,631 37,0048 37,0048 37,0048 36,7285 36,7286 36,7285
38,6404 38,6404 37,0077 37,0077 37,0077 36,7279 36,728 36,7278
38,619 38,619 37,0084 37,0084 37,0084 36,7279 36,7279 36,7277
38,5976 38,5976 37,009 37,0091 37,009 36,7278 36,7278 36,7276
38,5762 38,5762 37,0097 37,0097 37,0097 36,7277 36,7277 36,7275
38,5547 38,5548 37,0105 37,0105 37,0105 36,7276 36,7276 36,7274
38,5129 38,5129 37,0108 37,0108 37,0108 36,73 36,73 36,7298
38,431 38,431 37,0104 37,0104 37,0104 36,7375 36,7376 36,7373
38,348 38,348 37,0101 37,01 37,01 36,7451 36,7452 36,745
38,2642 38,2642 37,0097 37,0097 37,0097 36,7529 36,7529 36,7527
38,1794 38,1794 37,0094 37,0094 37,0094 36,7606 36,7607 36,7605
38,0634 38,0634 37,0076 37,0076 37,0076 36,7701 36,7702 36,77
37,8954 37,8954 37,0043 37,0043 37,0043 36,7824 36,7825 36,7823
37,7418 37,7418 37,0031 37,0032 37,0031 36,7937 36,7938 36,7936
37,6069 37,6069 37,0054 37,0055 37,0054 36,804 36,804 36,8039
37,495 37,495 37,0135 37,0135 37,0135 36,813 36,813 36,8129
37,4014 37,4014 37,0249 37,025 37,0249 36,8208 36,8208 36,8207
37,338 37,338 37,0403 37,0403 37,0403 36,8266 36,8266 36,8266
37,3005 37,3005 37,058 37,058 37,058 36,8307 36,8307 36,8307
37,2774 37,2774 37,0808 37,0808 37,0808 36,8341 36,8341 36,834
37,283 37,283 37,116 37,116 37,116 36,8361 36,8361 36,8361
37,293 37,293 37,1536 37,1536 37,1536 36,8381 36,8381 36,8381
37,3078 37,3078 37,1938 37,1938 37,1938 36,8398 36,8398 36,8398
37,3465 37,3465 37,2514 37,2514 37,2514 36,841 36,841 36,841
37,4033 37,4033 37,3232 37,3232 37,3232 36,8418 36,8418 36,8418
37,4656 37,4656 37,3994 37,3994 37,3994 36,8425 36,8425 36,8425
37,5562 37,5562 37,5017 37,5017 37,5017 36,8429 36,8429 36,8429
37,6585 37,6585 37,6136 37,6136 37,6136 36,8431 36,8431 36,8431
37,7767 37,7767 37,7408 37,7408 37,7408 36,8432 36,8432 36,8432
37,9308 37,9308 37,9031 37,9031 37,9031 36,843 36,843 36,843
38,2133 38,2133 38,1925 38,1925 38,1925 36,8422 36,8422 36,8422
38,581 38,581 38,5662 38,5662 38,5662 36,8408 36,8408 36,8408
39,1004 39,1004 39,0907 39,0907 39,0907 36,8385 36,8385 36,8385
39,7939 39,7939 39,7889 39,7889 39,7889 36,8354 36,8354 36,8354

Durum 40 Durum 41 Durum 42 Durum 43 Durum 44 Durum 45 Durum 46 Durum 47

36,85 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,8499 36,8499 36,8499 36,85 36,85
36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499
36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499
36,8499 36,8499 36,8499 36,8498 36,8498 36,8498 36,8499 36,8499
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36,8498
36,8498
36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8491
36,8489
36,8488
36,8484
36,848

36,8476
36,8471
36,8462
36,8453
36,8443
36,8432
36,8411
36,8377
36,8341
36,8303
36,8265
36,8221
36,8155
36,8089
36,8023
36,7957
36,789

36,784

36,782

36,7801
36,7781
36,7761
36,7744
36,7732
36,7722
36,7714
36,7707
36,7701
36,7694
36,7692
36,7697
36,7701
36,7704
36,7705

36,8498
36,8498
36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8491
36,8489
36,8488
36,8484
36,848

36,8476
36,8471
36,8462
36,8453
36,8443
36,8432
36,8411
36,8377
36,8341
36,8303
36,8265
36,8221
36,8155
36,8089
36,8023
36,7957
36,789

36,784

36,782

36,7801
36,778

36,776

36,7744
36,7731
36,7721
36,7714
36,7707
36,7701
36,7694
36,7692
36,7697
36,7701
36,7704
36,7705

36,8498
36,8498
36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8491
36,8489
36,8488
36,8484
36,848
36,8476
36,8471
36,8462
36,8453
36,8443
36,8432
36,8411
36,8376
36,8341
36,8303
36,8265
36,8221
36,8155
36,8089
36,8023
36,7956
36,789
36,784
36,7819
36,78
36,778
36,776
36,7743
36,7731
36,7721
36,7713
36,7706
36,77
36,7692
36,7691
36,7696
36,77
36,7703
36,7705

36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8492
36,849

36,8487
36,8484
36,8481
36,8475
36,8469
36,8462
36,8455
36,8442
36,8427
36,8411
36,8394
36,8362
36,8309
36,8253
36,8195
36,8135
36,8067
36,7964
36,7861
36,7758
36,7655
36,7551
36,7474
36,7447
36,7419
36,7392
36,7364
36,7342
36,7322
36,7303
36,7288
36,7274
36,7261
36,7247
36,7245
36,7255
36,7263
36,727

36,7274

36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8492
36,849

36,8487
36,8484
36,8481
36,8475
36,8469
36,8462
36,8455
36,8442
36,8427
36,8411
36,8394
36,8362
36,8308
36,8253
36,8195
36,8134
36,8066
36,7963
36,786

36,7757
36,7654
36,755

36,7473
36,7446
36,7418
36,7391
36,7363
36,7341
36,7321
36,7303
36,7288
36,7274
36,7261
36,7247
36,7244
36,7255
36,7263
36,727

36,7275

72

36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8492
36,849

36,8487
36,8484
36,8482
36,8476
36,8469
36,8462
36,8455
36,8442
36,8427
36,8411
36,8394
36,8362
36,8309
36,8253
36,8195
36,8135
36,8067
36,7964
36,7861
36,7758
36,7655
36,7551
36,7475
36,7447
36,7419
36,7392
36,7364
36,7342
36,7322
36,7303
36,7288
36,7274
36,7261
36,7247
36,7244
36,7255
36,7263
36,727

36,7275

36,8498
36,8498
36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8491
36,8489
36,8488
36,8484
36,848

36,8476
36,8472
36,8463
36,8453
36,8443
36,8432
36,8411
36,8377
36,8341
36,8304
36,8265
36,8221
36,8156
36,809

36,8025
36,7959
36,7892
36,7843
36,7822
36,7802
36,7782
36,7762
36,7745
36,7732
36,7723
36,7715
36,7708
36,7702
36,7695
36,7693
36,7698
36,7702
36,7705
36,7707

36,8498
36,8498
36,8498
36,8497
36,8497
36,8496
36,8495
36,8494
36,8493
36,8491
36,8489
36,8488
36,8484
36,848

36,8476
36,8472
36,8463
36,8453
36,8443
36,8432
36,8411
36,8377
36,8341
36,8304
36,8265
36,8221
36,8156
36,809

36,8025
36,7959
36,7892
36,7842
36,7822
36,7802
36,7782
36,7761
36,7745
36,7732
36,7722
36,7715
36,7708
36,7702
36,7695
36,7693
36,7698
36,7702
36,7705
36,7706



36,7704
36,7691
36,7676
36,7692
36,7702
36,7706
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7718
36,7714
36,7716
36,7718
36,7718
36,7719
36,7736
36,7783
36,7831
36,788

36,7929
36,7989
36,8068
36,814

36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443
36,8441
36,8438
36,8427
36,8411
36,8387
36,8354

36,7704
36,7691
36,7676
36,7692
36,7702
36,7706
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7719
36,7714
36,7716
36,7718
36,7718
36,772

36,7736
36,7783
36,7832
36,788

36,793

36,7989
36,8068
36,814

36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443
36,8441
36,8438
36,8427
36,8411
36,8387
36,8354

36,7704
36,7691
36,7676
36,7692
36,7702
36,7706
36,7705
36,7729
36,7746
36,7739
36,7733
36,7727
36,7719
36,7715
36,7717
36,7719
36,772

36,7721
36,7738
36,7785
36,7833
36,7881
36,793

36,799

36,8068
36,8141
36,8206
36,8262
36,8312
36,8348
36,8374
36,8395
36,8408
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443
36,8441
36,8438
36,8427
36,8411
36,8387
36,8354

36,7273
36,7249
36,7223
36,7245
36,7257
36,726

36,7254
36,7291
36,7317
36,7311
36,7303
36,7295
36,7286
36,7279
36,7279
36,7279
36,7278
36,7277
36,7301
36,7376
36,7452
36,7529
36,7606
36,7701
36,7824
36,7937
36,804

36,813

36,8208
36,8266
36,8307
36,8341
36,8361
36,8381
36,8398
36,841

36,8418
36,8425
36,8429
36,8431
36,8432
36,843

36,8422
36,8408
36,8385
36,8354

36,7273
36,725

36,7223
36,7245
36,7258
36,726

36,7254
36,7291
36,7316
36,731

36,7304
36,7296
36,7286
36,728

36,728

36,7279
36,7278
36,7277
36,7301
36,7376
36,7453
36,753

36,7608
36,7703
36,7825
36,7938
36,8041
36,813

36,8208
36,8267
36,8307
36,8341
36,8362
36,8381
36,8398
36,841

36,8418
36,8425
36,8429
36,8431
36,8432
36,843

36,8422
36,8408
36,8386
36,8354

73

36,7274
36,725
36,7223
36,7245
36,7258
36,726
36,7254
36,729
36,7316
36,731
36,7302
36,7295
36,7285
36,7278
36,7277
36,7276
36,7275
36,7274
36,7298
36,7373
36,745
36,7527
36,7605
36,77
36,7823
36,7936
36,8039
36,8129
36,8207
36,8266
36,8307
36,834
36,8361
36,8381
36,8398
36,841
36,8418
36,8425
36,8429
36,8431
36,8432
36,843
36,8422
36,8408
36,8385
36,8354

36,7706
36,7692
36,7678
36,7694
36,7704
36,7708
36,7706
36,773

36,7747
36,7741
36,7734
36,7727
36,7719
36,7715
36,7717
36,7719
36,772

36,7721
36,7738
36,7785
36,7833
36,7881
36,793

36,799

36,8068
36,8141
36,8206
36,8262
36,8312
36,8348
36,8374
36,8395
36,8408
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443
36,8441
36,8438
36,8427
36,8411
36,8387
36,8354

36,7705
36,7691
36,7676
36,7692
36,7703
36,7707
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7718
36,7714
36,7716
36,7718
36,7718
36,7719
36,7736
36,7783
36,7831
36,788

36,7929
36,7989
36,8068
36,8139
36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443
36,8441
36,8438
36,8427
36,8411
36,8387
36,8354



Durum 48 Durum 49 Durum 50 Durum 51 Durum 52 Durum 53 Durum 54

36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,8499 36,8499 36,8499 36,85 36,85 36,85
36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499
36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499
36,8499 36,8498 36,8498 36,8498 36,8499 36,8499 36,8499
36,8498 36,8498 36,8498 36,8498 36,8498 36,8498 36,8498
36,8498 36,8497 36,8497 36,8497 36,8498 36,8498 36,8498
36,8498 36,8497 36,8497 36,8497 36,8498 36,8498 36,8498
36,8497 36,8496 36,8496 36,8496 36,8497 36,8497 36,8497
36,8497 36,8495 36,8495 36,8495 36,8497 36,8497 36,8497
36,8496 36,8494 36,8494 36,8494 36,8496 36,8496 36,8496
36,8495 36,8493 36,8493 36,8493 36,8495 36,8495 36,8495
36,8494 36,8492 36,8492 36,8492 36,8494 36,8494 36,8494
36,8493 36,849 36,849 36,849 36,8493 36,8493 36,8493
36,8491 36,8487 36,8487 36,8487 36,8491 36,8491 36,8491
36,8489 36,8484 36,8484 36,8484 36,8489 36,8489 36,8489
36,8488 36,8482 36,8482 36,8482 36,8488 36,8488 36,8488
36,8484 36,8476 36,8476 36,8476 36,8484 36,8484 36,8484
36,848 36,8469 36,8469 36,8469 36,848 36,848 36,848
36,8476 36,8462 36,8462 36,8462 36,8476 36,8476 36,8476
36,8472 36,8455 36,8455 36,8455 36,8471 36,8471 36,8471
36,8463 36,8442 36,8442 36,8442 36,8462 36,8462 36,8462
36,8453 36,8427 36,8427 36,8427 36,8453 36,8453 36,8453
36,8443 36,8411 36,8411 36,8411 36,8443 36,8443 36,8443
36,8432 36,8394 36,8394 36,8394 36,8432 36,8432 36,8432
36,8411 36,8362 36,8362 36,8362 36,8411 36,8411 36,8411
36,8377 36,8309 36,8309 36,8309 36,8377 36,8377 36,8377
36,8341 36,8253 36,8253 36,8253 36,8341 36,8341 36,8341
36,8304 36,8195 36,8195 36,8195 36,8303 36,8303 36,8303
36,8265 36,8135 36,8135 36,8135 36,8265 36,8265 36,8265
36,8221 36,8067 36,8067 36,8067 36,8221 36,8221 36,8221
36,8156 36,7964 36,7964 36,7964 36,8155 36,8155 36,8155
36,809 36,7861 36,7862 36,7861 36,8089 36,8089 36,8089
36,8025 36,7758 36,7759 36,7758 36,8023 36,8023 36,8023
36,7959 36,7655 36,7655 36,7655 36,7957 36,7957 36,7957
36,7892 36,7551 36,7551 36,7551 36,7891 36,789 36,789
36,7842 36,7474 36,7474 36,7474 36,784 36,784 36,784
36,7822 36,7447 36,7447 36,7447 36,7821 36,782 36,782
36,7802 36,7418 36,7419 36,7418 36,7801 36,7801 36,7801
36,7782 36,7391 36,7391 36,7391 36,7781 36,7781 36,7781
36,7761 36,7363 36,7364 36,7363 36,7761 36,776 36,776
36,7745 36,734 36,7341 36,734 36,7744 36,7744 36,7744
36,7732 36,732 36,7321 36,732 36,7732 36,7731 36,7731
36,7722 36,7302 36,7302 36,7302 36,7722 36,7722 36,7721
36,7715 36,7287 36,7288 36,7287 36,7714 36,7714 36,7714
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36,7708
36,7702
36,7695
36,7693
36,7698
36,7702
36,7705
36,7707
36,7705
36,7692
36,7676
36,7692
36,7703
36,7707
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7719
36,7714
36,7716
36,7718
36,7718
36,7719
36,7736
36,7783
36,7831
36,788

36,7929
36,7989
36,8068
36,8139
36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443

36,7273
36,7259
36,7246
36,7244
36,7254
36,7263
36,727

36,7274
36,7274
36,725

36,7223
36,7245
36,7258
36,726

36,7254
36,7291
36,7317
36,731

36,7303
36,7295
36,7285
36,7278
36,7278
36,7277
36,7276
36,7274
36,7299
36,7374
36,745

36,7526
36,7604
36,7699
36,7822
36,7936
36,8039
36,8129
36,8207
36,8266
36,8307
36,834

36,8361
36,838

36,8398
36,841

36,8418
36,8425
36,8429
36,8431

36,7273
36,726

36,7246
36,7244
36,7255
36,7263
36,727

36,7275
36,7274
36,7251
36,7224
36,7245
36,7258
36,726

36,7254
36,729

36,7316
36,731

36,7302
36,7294
36,7284
36,7278
36,7277
36,7275
36,7274
36,7272
36,7296
36,7371
36,7448
36,7525
36,7603
36,7699
36,7822
36,7935
36,8038
36,8128
36,8207
36,8266
36,8307
36,834

36,8361
36,838

36,8397
36,8409
36,8418
36,8425
36,8429
36,8431

36,7273
36,726
36,7246
36,7244
36,7254
36,7263
36,727
36,7274
36,7274
36,725
36,7224
36,7245
36,7258
36,726
36,7254
36,729
36,7316
36,731
36,7302
36,7295
36,7284
36,7278
36,7277
36,7276
36,7275
36,7273
36,7297
36,7373
36,7449
36,7527
36,7605
36,77
36,7823
36,7936
36,8039
36,8129
36,8207
36,8266
36,8307
36,834
36,8361
36,838
36,8398
36,841
36,8418
36,8425
36,8429
36,8431

36,7708
36,7701
36,7694
36,7692
36,7697
36,7701
36,7704
36,7705
36,7704
36,7691
36,7676
36,7692
36,7702
36,7706
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7718
36,7714
36,7716
36,7717
36,7718
36,7719
36,7736
36,7783
36,7831
36,788

36,7929
36,7989
36,8068
36,8139
36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443
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36,7707
36,7701
36,7694
36,7692
36,7697
36,7702
36,7704
36,7705
36,7704
36,7691
36,7676
36,7692
36,7702
36,7706
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7719
36,7714
36,7716
36,7718
36,7718
36,7719
36,7736
36,7783
36,7831
36,788

36,7929
36,7989
36,8068
36,8139
36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443

36,7707
36,7701
36,7694
36,7692
36,7697
36,7701
36,7704
36,7705
36,7704
36,7691
36,7676
36,7692
36,7702
36,7706
36,7705
36,7729
36,7746
36,7739
36,7733
36,7726
36,7718
36,7714
36,7716
36,7718
36,7718
36,7719
36,7736
36,7783
36,7831
36,788

36,7929
36,7989
36,8068
36,8139
36,8205
36,8262
36,8311
36,8348
36,8374
36,8395
36,8407
36,8419
36,8429
36,8436
36,844

36,8443
36,8444
36,8443



36,8441
36,8438
36,8427
36,8411
36,8387
36,8354

36,8432
36,843

36,8422
36,8408
36,8385
36,8354

36,8432
36,843

36,8422
36,8408
36,8385
36,8354

36,8432
36,843

36,8422
36,8408
36,8385
36,8354

36,8441
36,8438
36,8427
36,8411
36,8387
36,8354
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36,8441
36,8438
36,8427
36,8411
36,8387
36,8354

36,8441
36,8438
36,8427
36,8411
36,8387
36,8354



Ek- 2 Dogal Dis ve Protezlerin Ust Yiizeyinde Elde Edilen Sayisal Coziim Degerleri (Line 2)

Chart
Count Duruml Durum2 Durum3 Durum4 Durum5 Durum6 Durum?7

0 4,85 4,85 4,85 4,85 4,85 4,85 4,85
1 4,85 4,85 4,85 4,85 4,85 4,85 4,85
2 4,85 4,85 4,85 4,85 4,85 4,85 4,85
3 4,85 4,85 4,85 4,85 4,85 4,85 4,85
4 4,85 4,85 4,85 4,85 4,85 4,85 4,85
5 4,85 4,85 4,85 4,85 4,85 4,85 4,85
6 4,85 4,84997 4,85 4,85 4,84997 4,84997 4,84997
7 4,85 4,85 4,85 4,85 4,85 4,85 4,85
8  4,84997 4,85 4,85 4,85 4,85 4,85 4,85
9 4,85 4,85 4,85 4,85 4,85 4,85 4,85
10 4,85 4,85 4,85 4,85 4,85 4,85 4,85
11 4,85 4,85 4,85 4,85 4,85 4,85 4,85
12 4,85 4,85 4,85 4,85 4,85 4,85 4,85
13 4,85 4,85 4,85 4,85 4,85 4,85 4,85
14 4,85 4,85 4,85 4,85 4,85 4,85 4,85
15 4,85 4,85 4,85 4,85 4,85 4,85 4,85
16 4,85 4,85 4,85 4,85 4,85 4,85 4,85
17 4,85 4,85 4,85 4,85 4,85 4,85 4,85
18 4,85 4,85003 4,85 4,85 4,85003 4,85003 4,85003
19 4,85 4,85 4,85 4,85 4,85 4,85 4,85
20 4,85 4,85 4,85 4,85 4,85 4,85 4,85
21 4,85 4,85 4,85 4,85 4,85 4,85 4,85
22 4,85 4,85 4,85 4,85 4,85 4,85 4,85
23 4,85 4,85 4,85 4,85 4,85 4,85 4,85
24 4,85098 4,85101 4,851 4,85 4,85012 4,85009 4,85101
25  4,8511 4,85107 4,851 4,85 4,85009 4,85009 4,8511
26  4,85128 4,85122 4,851 4,85 4,85012 4,85012 4,85125
27 4,85137 4,85134 4,851 4,85 4,85015 4,85012 4,85137
28  4,85153 4,85146 4,851 4,85 4,85015 4,85012 4,85146
29  4,85168 4,85165 4,852 4,85 4,85018 4,85012 4,85168
30 4,85174 4,85174 4,852 4,85 4,85018 4,85018 4,8518
31 4,8504 4,85186 4,852 4,85 4,85024 4,85021 4,85195
32 4,85247 4,8511 4,851 4,85 4,85009 4,85009 4,8511
33 6,30264 5,93054 5,931 5,003 5,00259 5,00259 5,9302
34 7,18722 6,85775 6,858 5,721 5,72143 5,72143 6,85723
35 7,9562 7,67214 7,672 5,981 5,98071 5,98068 7,67193
36 854986 8,35525 8355 6,724 6,72439 6,72439 8,3558
37 886221 8,77444 8,774 7,124 77,1239 7,1239 8&,77609
38 891714 892935 8929 7,165 7,16482 7,16482 893179
39 870162 8,80728 8,807 7,13 7,13033 7,13033 8§,80984
40 8,21346 8,41839 8,419 6,785 6,78478 6,78478 8,42053
41 7,42684 7,71398 7,714 6,021 6,02148 6,02148 7,71536
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4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

6,56408
4,8662
5,5118

6,58059

7,32995

7,97701

8,31112

8,40164

8,31518

7,97799

7,39465

6,72833

5,86669

4,86385

6,03408

6,87249

7,60342

8,03817

8,16043

8,16094

7,98205

7,56014

7,00268

6,28085

4,87264

5,43496

6,41677

7,18414

7,81841

8,08792

8,12493

8,05218

7,76138

7,28115

6,69302

5,90484

4,88638

4,86398

4,85705
4,8533

4,85226

4,85189

4,85137

4,85079

4,85079

4,85079

6,88128
5,81442

4,8616
6,28063
7,11172
7,80135

8,2344
8,38961
8,36346
8,10028
7,57565
6,92104
6,11968
4,86581
5,77639
6,67645
7,44033
7,96084
8,14483
8,17071
8,04193
7,66375
7,12936
6,44171
5,54223
4,86358
6,25973
7,05227
7,72912
8,06042
8,12451
8,07421

7,8197
7,35351
6,79412
6,01473
4,89047
4,86627
4,85787
4,85363
4,85247
4,85201
4,85146
4,85085
4,85082
4,85085

6,881
5,814
4,862
6,281
7,112
7,801
8,234
8,39
8,363
8,1
7,576
6,921
6,12
4,866
5,777
6,677
7,441
7,961
8,145
8,171
8,043
7,665
7,13
6,443
5,543
4,864
6,26
7,052
7,728
8,06
8,124
8,074
7,819
7,352
6,792
6,013
4,89
4,866
4,858
4,853
4,852
4,852
4,851
4,851
4,851
4,851

5,763
5,065
4,851
5,451
5,881
6,351
6,971
7,105
7,104
6,956
6,293

5,86
5,412
4,851
5,088
5,763
6,016
6,769
7,076
7,085
7,048
6,643
5,927
5,679
4,963
4,851
5,527
5,886
6,445
6,998
7,079
7,077
6,886
6,182
5,848
5,322
4,853
4,851
4,851

4,85

4,85

4,85

4,85

4,85

4,85

4,85

5,76299
5,06524
4,85073
5,45071
5,88049
6,35119
6,97122
7,10549
7,10442
6,95635
6,29269
5,86022
541232
4,85104
5,08816
5,76257
6,01589
6,76907
7,07614
7,08499
7,04775
6,64269
5,92681
5,67947
4,96264
4,85085
5,52746

5,8858
6,44515
6,99746
7,07925
7,07675
6,88571
6,18215
5,84753

53214
4,85275

4,8511
4,85055
4,85024
4,85018
4,85012
4,85012
4,85006
4,85006
4,85006
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5,76299
5,06527
4,85073
5,45071
5,88049
6,35122
6,97122
7,10549
7,10446
6,95638
6,29269
5,86022
541232
4,85104
5,08813
5,76257
6,01589
6,76907
7,07614
7,08499
7,04775
6,64266
5,92681
5,67947
4,96264
4,85085
5,52746

5,8858
6,44515
6,99746
7,07928
7,07678
6,88574
6,18215
5,84753
532144
4,85275

4,8511
4,85055
4,85024
4,85018
4,85012
4,85012
4,85006
4,85006
4,85006

6,88195
5,81457

4,8616
6,28021
7,11129
7,80148

8,2355

8,3916
8,36569
8,10205
7,57665
6,92153

6,1199
4,86581
5,77639
6,67648
7,44079
7,96224
8,14721
8,17382
8,04519
7,66683
7,13131
6,44357

5,5436
4,86361
6,25955
7,05181
7,72915
8,06146
8,12579
8,07501
7,81918
7,35107
6,79086
6,01229
4,88979
4,86575
4,85751
4,85339
4,85232
4,85189

4,8514
4,85076
4,85076
4,85079



88
&9
90
91
92
93
94
95
96
97
98
99

4,8507
4,85073
4,85082
4,85095
4,85095
4,85092
4,85092
4,85101

4,8511
4,85098
4,85082

4,8507

4,85076
4,85076
4,85082
4,85098
4,85098
4,85095
4,85092
4,85101

4,8511
4,85098
4,85082
4,85073

4,851
4,851
4,851
4,851
4,851
4,851
4,851
4,851
4,851
4,851
4,851
4,851

Durum8 Durum9 Duruml0 Durumll

4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,84997 4,84997 4,84997
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85003 4,85003 4,85003
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85 4,85 4,85
4,85095 4,85098 4,85015
4,85107 4,85107 4,85012
4,85119 4,85122 4,85015
4,85131 4,85134 4,85018
4,85143 4,85146 4,85015
4,85159 4,85165 4,85018
4,85171 4,85177 4,85021

4,85
4,85
4,85
4,85
4,85
4,85

4,84997

4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85

4,85003

4,85
4,85
4,85
4,85
4,85

4,85012
4,85009
4,85012
4,85015
4,85015
4,85018
4,85018

4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85

4,85006
4,85006
4,85009
4,85006
4,85009
4,85006
4,85006
4,85009
4,85012
4,85009
4,85006
4,85006

4,85006
4,85006
4,85009
4,85006
4,85009
4,85006
4,85006
4,85006
4,85012
4,85009
4,85006
4,85006

4,8507
4,85073
4,85079
4,85095
4,85095
4,85092
4,85092
4,85101

4,8511
4,85098
4,85082

4,8507

Duruml12 Duruml3 Duruml4 Duruml5

4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,84997 4,84997
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85003 4,85003
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85 4,85
4,85012 4,85104
4,85009  4,8511
4,85012 4,85125
4,85015 4,85137
4,85012 4,85146
4,85015 4,85168
4,85018 4,85177
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4,85
4,85
4,85
4,85
4,85
4,85
4,84997
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85003
4,85
4,85
4,85
4,85
4,85
4,85098
4,85107
4,85119
4,85131
4,85143
4,85159
4,85171

4,85
4,85
4,85
4,85
4,85
4,85
4,84997
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85003
4,85
4,85
4,85
4,85
4,85
4,85101
4,85104
4,85122
4,85134
4,85146
4,85162
4,85174



4,85177
4,8511
5,9302

6,85726

7,67196

8,35586

8,77615

8,93185
8,8099

8,42062

7,71536

6,88198
5,8146
4,8616

6,28024

7,11135

7,80154

8,23556

8,39169

8,36578

8,10211

7,57675

6,92156

6,11996

4,86581

5,77667

6,67687

7,44085

7,96157

8,14584

8,17214

8,04373

7,66616

7,13101

6,44372

5,54376

4,86361

6,25955

7,05142

7,72784

8,05917

8,12298

8,07229

7,81683
7,3486
6,7886

4,85189
4,8511
5,9302

6,85726

7,67196

8,35583

8,77612

8,93185

8,80987

8,42059

7,71536

6,88195
5,8146
4,8616

6,28021

7,11129

7,80151
8,2355

8,39163

8,36572

8,10208

7,57668

6,92153

6,11993

4,86581

5,77667

6,67681

7,44079

7,96148

8,14569

8,17196

8,04354

7,66592

7,13088

6,44357

5,54366

4,86361

6,25955

7,05139

7,72787

8,05932

8,12325

8,07269
7,8175

7,34979

6,78994

4,85024
4,85009
5,00262

5,7214
5,98071
6,72451
7,12423
7,16525
7,13079
6,78506
6,02163
5,76309
5,06527
4,85073
5,45068
5,88046
6,35128
6,97146
7,10586
7,10485
6,95672
6,29293
5,86031
541238
4,85104
5,08813
5,76254
6,01592
6,76925
7,07644
7,08541
7,04818
6,64303

5,9269
5,67956
4,96264
4,85085
5,52743
5,88577
6,44521
6,99764
7,07952
7,07702
6,88589
6,18194
5,84731

4,85024
4,85009
5,00262

5,7214
5,98071
6,72451
7,12423
7,16525
7,13076
6,78506
6,02163
5,76309
5,06524
4,85073
5,45068
5,88046
6,35128
6,97146
7,10586
7,10485
6,95672

6,2929
5,86035
541238
4,85104
5,08816
5,76257
6,01592
6,76913
7,07617
7,08502
7,04778
6,64279
5,92678
5,67947
4,96264
4,85088
5,52746

5,8858
6,44512

6,9974
7,07913
7,07659
6,88552
6,18173
5,84713

4,85021
4,85009
5,00262
5,72146
5,98074
6,72457
7,12429
7,16531
7,13085
6,78515
6,02166
5,76312
5,06527
4,85073
5,45071
5,88049
6,35131
6,97152
7,10592
7,10494
6,95681
6,29293
5,86035
541238
4,85104
5,08813
5,76257
6,01589
6,76907
7,07614
7,08499
7,04775
6,64269
5,92681
5,67947
4,96264
4,85085
5,52746

5,8858
6,44515
6,99746
7,07925
7,07675
6,88571
6,18212

5,8475

80

4,85189

4,8511
5,93029
6,85745
7,67205
8,35568

8,7756
8,93102
8,80902
8,41982
7,71493
6,88174
5,81454

4,8616
6,28036
7,11147
7,80151
8,23519
8,39102
8,36498
8,10143
7,57629
6,92132
6,11981
4,86581
5,77642
6,67654
7,44073
7,96188
8,14651
8,17291
8,04415
7,66583
7,13067
6,44296
5,54324
4,86358
6,25964
7,05193
7,72915
8,06121
8,12551
8,07488
7,81948
7,35204
6,79205

4,85183

4,8511
5,93035
6,85751
7,67217
8,35577
8,77572
8,93115
8,80917
8,41998
7,71499

6,8818
5,81454

4,8616
6,28039
7,11151
7,80154
8,23528
8,39117
8,36511
8,10159
7,57638
6,92141

6,1199
4,86581

5,7767

6,6769
7,44088
7,96163

8,1459

8,1722
8,04382
7,66628
7,13104
6,44381
5,54379
4,86361
6,25964
7,05148
7,72787
8,05914
8,12289
8,07208
7,81643
7,34786
6,78756

4,85189

4,8511
5,93032
6,85745
7,67208
8,35571
8,77566
8,93106
8,80905
8,41989
7,71493
6,88174
5,81448

4,8616
6,28036
7,11144
7,80148
8,23519
8,39102
8,36498
8,10143
7,57626
6,92132
6,11981
4,86581
5,77657
6,67672

7,4407
7,96136
8,14553
8,17172
8,04321
7,66549
7,13061
6,44323
5,54348
4,86358
6,25955
7,05148
7,72811
8,05963
8,12368
8,07327
7,81832
7,35116
6,79138



6,01092
4,88903

4,8652
4,85708
4,85311
4,85214
4,85177
4,85131

4,8507

4,8507
4,85073

4,8507

4,8507
4,85079
4,85092
4,85092
4,85092
4,85092
4,85098
4,85107
4,85095
4,85079

4,8507

6,01183
4,88949

4,8655
4,85732
4,85323
4,85226
4,85186
4,85137
4,85073
4,85073
4,85076

4,8507
4,85073
4,85079
4,85095
4,85095
4,85092
4,85092
4,85098
4,85107
4,85095
4,85082

4,8507

5,32131
4,85272
4,85107
4,85049
4,85024
4,85018
4,85012
4,85012
4,85006
4,85006
4,85006
4,85006
4,85006
4,85009
4,85006
4,85009
4,85006
4,85006
4,85009
4,85012
4,85009
4,85006
4,85006

5,32116
4,85269
4,85104
4,85049
4,85024
4,85018
4,85012
4,85012
4,85006
4,85006
4,85006
4,85006
4,85006
4,85009
4,85006
4,85009
4,85006
4,85006
4,85009
4,85012
4,85009
4,85006
4,85006

5,3214
4,85275

4,8511
4,85055
4,85024
4,85018
4,85012
4,85012
4,85006
4,85006
4,85006
4,85006
4,85006
4,85009
4,85006
4,85009
4,85006
4,85006
4,85009
4,85012
4,85009
4,85006
4,85006

6,01296
4,88998
4,86593
4,85763
4,85348
4,85238
4,85195
4,85143
4,85079
4,85079
4,85079

4,8507
4,85073
4,85079
4,85095
4,85095
4,85092
4,85092
4,85101

4,8511
4,85098
4,85082
4,85073

Duruml16 Duruml7 Duruml8 Duruml9 Durum20 Durum?21

4,85
4,85
4,85
4,85
4,85
4,85
4,84997
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85003
4,85

4,85
4,85
4,85
4,85
4,85
4,85
4,84997
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85003
4,85

4,85
4,85
4,85
4,85
4,85
4,85
4,84997
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85
4,85003
4,85

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85

81

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85

6,00982
4,88857
4,86495
4,85693
4,85302
4,85208
4,85174
4,85131
4,85067
4,85067
4,85073

4,8507

4,8507
4,85079
4,85092
4,85092
4,85088
4,85088
4,85098
4,85104
4,85095
4,85079

4,8507

6,01266
4,88983
4,86581
4,85751
4,85342
4,85232
4,85189

4,8514
4,85076
4,85076
4,85079

4,8507
4,85073
4,85079
4,85095
4,85095
4,85092
4,85092
4,85101

4,8511
4,85098
4,85082

4,8507

Durum22 Durum23

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85



4,85
4,85
4,85
4,85
4,85015
4,85015
4,85018
4,85018
4,85018
4,85024
4,85024
4,85031
4,85009
5,00262
5,7214
5,98065
6,72442
7,12405
7,16506
7,13058
6,78497
6,02157
5,76306
5,06527
4,85073
5,45068
5,88043
6,35122
6,97134
7,10568
7,10467
6,95657
6,29281
5,86031
5,41235
4,85104
5,08813
5,76248
6,01589
6,76913
7,07632
7,0852
7,048
6,64285
5,92687
5,67947

4,85
4,85
4,85
4,85
4,85012
4,85009
4,85012
4,85012
4,85012
4,85012
4,85015
4,85018
4,85009
5,00262
5,7214
5,98068
6,72442
7,12405
7,16506
7,13058
6,78497
6,02157
5,76306
5,06527
4,85073
5,45068
5,88043
6,35122
6,97131
7,10568
7,10464
6,95657
6,29281
5,86031
5,41235
4,85104
5,08816
5,76257
6,01592
6,76907
7,07614
7,08502
7,04778
6,64272
5,92681
5,67947

4,85
4,85
4,85
4,85
4,85012
4,85009
4,85015
4,85015
4,85015
4,85018
4,85018
4,85021
4,85009
5,00262
5,7214
5,98065
6,72439
7,12405
7,16506
7,13058
6,78494
6,02157
5,76306
5,06524
4,85073
5,45068
5,88043
6,35122
6,97134
7,10568
7,10467
6,95657
6,29281
5,86031
5,41232
4,85104
5,08813
5,76257
6,01589
6,76907
7,07614
7,08495
7,04775
6,64266
5,92681
5,67947

59,85
59,85
59,85
59,85
59,8493
59,8492
59,8491
59,849
59,8488
59,8487
59,8485
59,8484
59,8494
59,4536
58,8524
58,4092
57,9234
57,653
57,5666
57,6388
57,9115
58,4104
58,8401
59,4681
59,8417
59,17
58,711
58,304
57,9603
57,8658
57,8752
58,0042
58,3903
58,7796
59,2262
59,8382
59,4667
58,9169
58,5275
58,1212
57,95
57,9366
57,9841
58,2432
58,6533
59,0089

59,85
59,85
59,85
59,85
59,8493
59,8492
59,8492
59,8491
59,8489
59,8487
59,8485
59,8484
59,8494
59,4527
58,8514
58,4066
57,9222
57,6511
57,5637
57,6358
57,9082
58,4072
58,8386
59,4679
59,8417
59,1696
58,7108
58,3041
57,959
57,8638
57,8731
58,0021
58,3886
58,7784
59,2254
59,8383
59,466
58,916
58,5278
58,1207
57,949
57,9356
57,9835
58,2432
58,6549
59,0095

82

59,85
59,85
59,85
59,85
59,8494
59,8492
59,8491
59,849
59,8489
59,8487
59,8485
59,8484
59,8494
59,4533
58,8521
58,4087
57,9231
57,6525
57,5659
57,6383
57,9109
58,4099
58,8399
59,468
59,8417
59,1698
58,7109
58,304
57,9602
57,8656
57,8752
58,0043
58,3906
58,7801
59,2268
59,8382
59,4674
58,9177
58,5285
58,122
57,9508
57,9375
57,9851
58,2443
58,653
59,0093

59,85

59,85

59,85

59,85

59,85

59,85
59,8499
59,8499

59,85
59,8499
59,8499
59,8499
59,8499
59,7596
59,2538
59,0991
58,5524
58,2694
58,2471
58,2668
58,5137
59,0734
59,2263
59,7094
59,8494
59,4385
59,1519
58,8245
58,3684
58,2758
58,2768
58,3744
58,8582
59,1594
59,4628
59,8492
59,6937
59,2221
59,0727
58,5141
58,2868
58,2831
58,3045
58,5959
59,1222
59,2753

59,85

59,85

59,85

59,85

59,85

59,85
59,8499
59,8499
59,8499
59,8499
59,8499

59,85
59,8499
59,7596
59,2539
59,0992
58,5525
58,2694
58,2472
58,2669
58,5138
59,0735
59,2263
59,7094
59,8494
59,4385
59,1519
58,8245
58,3684
58,2758
58,2768
58,3744
58,8581
59,1594
59,4627
59,8492
59,6937
59,2222
59,0729
58,5142
58,2868
58,2831
58,3045
58,5959
59,1223
59,2754



4,96264 4,96267 4,96264 59,5777 59,5765 59,5784 59,7805 59,7805
4,85085 4,85088 4,85085 59,8406 59,8405 59,8407 59,8494 59,8494
5,52743 5,52746 5,52746 59,1454 59,1442 59,1448 59,3828 59,3828
5,88577 5,88574 5,88583 58,7159 58,715 58,7147 59,1499 59,1499
6,44515 6,44512 6,44518 58,2951 58,2939 58,2937 58,7526 58,7526
6,99758 6,99743 6,99749 58,0023 58,0017 58,0014 58,3433 58,3434
7,07946 7,07919 7,07928 57,9538 57,9541 57,9531 58,2854 58,2854
7,07696 7,07665 7,07678 57,9702 57,9717 57,9697 58,2858 58,2858
6,88589 6,88558 6,88577 58,1252 58,1273 58,1248 58,4193 58,4192
6,18215 6,18191 6,18224 58,5253 58,5229 58,525 58,9395 58,9393
5,84753 5,84738 5,84762 58,8492 58,853 58,8487 59,1669 59,1667

5,3214 5,32131 5,32147 59,2971 59,3019 59,2967 59,5283 59,5281
4,85275 4,85275 4,85275 59,8156 59,8218 59,8162 59,8478 59,8477

48511  4,8511  4,8511 59,8279 59,8321 59,8283 59,8486 59,8485
4,85055 4,85052 4,85055 59,8311 59,8416 59,8309 59,8487 59,8487
4,85024 4,85024 4,85024 59,8344 59,8457 59,8341 59,8489 59,8489
4,85018 4,85018 4,85018 59,8374 59,8477 59,8371 59,8491 59,8491
4,85012 4,85012 4,85012 59,8398 59,8484 59,8396 59,8492 59,8492
4,85012 4,85012 4,85012 59,8417 59,8493 59,8415 59,8494 59,8494
4,85006 4,85006 4,85006 59,8428 59,8496 59,8426 59,8494 59,8494
4,85006 4,85006 4,85006 59,8438 59,8495 59,8438 59,8495 59,8495
4,85006 4,85006 4,85006 59,8454 59,8495 59,8454 59,8497 59,8497
4,85006 4,85006 4,85006 59,8461 59,8496 59,8461 59,8497 59,8497
4,85006 4,85006 4,85006 59,8467 59,8494 59,8467 59,8498 59,8498
4,85009 4,85009 4,85009 59,8469 59,8494 59,8469 59,8498 59,8498
4,85006 4,85006 4,85006 59,8474 59,8493 59,8474 59,8498 59,8498
4,85009 4,85009 4,85009 59,8478 59,8493 59,8478 59,8498 59,8498
4,85006 4,85006 4,85006 59,848 59,8493 59,848 59,8498 59,8498
4,85006 4,85006 4,85006 59,8484 59,8493 59,8484 59,8499 59,8499
4,85009 4,85009 4,85009 59,8486 59,8493 59,8486 59,8499 59,8499
4,85012 4,85012 4,85012 59,8486 59,8492 59,8486 59,8499 59,8499
4,85009 4,85009 4,85009 59,8488 59,8493 59,8489 59,8499 59,8499
4,85006 4,85006 4,85006 59,849 59,8493 59,849 59,8499 59,8499
4,85006 4,85006 4,85006 59,8492 59,8494 59,8492 59,8499 59,8499

Durum24 Durum25 Durum26 Durum27 Durum28 Durum29 Durum30 Durum3l
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85
59,85 59,85 59,85 59,85 59,85 59,85 59,85 59,85

83



59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,7596
59,2539
59,0993
58,5525
58,2695
58,2472
58,2669
58,5138
59,0736
59,2263
59,7094
59,8494
59,4385
59,152
58,8245
58,3684
58,2759
58,2768
58,3744
58,8581
59,1594
59,4627

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8494
59,8493
59,8491
59,849
59,8489
59,8487
59,8485
59,8484
59,8494
59,4538
58,8527
58,4095
57,9232
57,6522
57,5652
57,6374
57,9104
58,4098
58,8398
59,468
59,8417
59,1702
58,7113
58,3039
57,9597
57,8647
57,8739
58,0031
58,3896
58,7794
59,226

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8494
59,8493
59,8492
59,8491
59,8489
59,8487
59,8485
59,8484
59,8494
59,4538
58,8527
58,4095
57,9232
57,6522
57,5652
57,6374
57,9104
58,4098
58,8398
59,468
59,8417
59,1702
58,7113
58,3039
57,9597
57,8647
57,8739
58,0031
58,3896
58,7794
59,226

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8494
59,8493
59,8492
59,8491
59,8489
59,8487
59,8485
59,8484
59,8494
59,4538
58,8527
58,4095
57,9232
57,6522
57,5652
57,6374
57,9104
58,4098
58,8398
59,468
59,8417
59,1702
58,7113
58,3039
57,9597
57,8647
57,8739
58,0031
58,3896
58,7794
59,226

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,7597
59,2539
59,0993
58,5524
58,2693
58,247
58,2667
58,5136
59,0735
59,2263
59,7094
59,8494
59,4385
59,152
58,8244
58,3682
58,2757
58,2765
58,3741
58,8581
59,1593
59,4627

84

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,7597
59,2539
59,0993
58,5524
58,2693
58,247
58,2667
58,5136
59,0735
59,2263
59,7094
59,8494
59,4385
59,152
58,8244
58,3682
58,2756
58,2765
58,3741
58,858
59,1593
59,4627

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,7596
59,2539
59,0993
58,5524
58,2693
58,247
58,2667
58,5136
59,0735
59,2263
59,7094
59,8494
59,4385
59,152
58,8244
58,3682
58,2756
58,2765
58,3741
58,858
59,1593
59,4627

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8494
59,8493
59,8492
59,8491
59,8489
59,8487
59,8485
59,8484
59,8494
59,4537
58,8526
58,4094
57,9233
57,6524
57,5656
57,6379
57,9108
58,41
58,84
59,468
59,8417
59,1701
58,7112
58,3039
57,9599
57,865
57,8744
58,0035
58,3899
58,7794
59,2261



59,8492
59,6937
59,2221
59,0728
58,5141
58,2867

58,283
58,3044
58,5958
59,1225
59,2753
59,7805
59,8494
59,3829
59,1501
58,7528
58,3435
58,2855
58,2858
58,4193
58,9393
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498
59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499

59,8382
59,4667
58,9169
58,5271
58,1205
57,9488
57,9352
57,9829
58,2423

58,653
59,0087
59,5776
59,8406
59,1456

58,716
58,2948
58,0015
57,9526
57,9691
58,1246
58,5253
58,8495
59,2974
59,8156

59,828
59,8312
59,8345
59,8374
59,8399
59,8417
59,8428
59,8439
59,8454
59,8461
59,8467
59,8469
59,8474
59,8478

59,848
59,8484
59,8486
59,8486
59,8488

59,849
59,8491

59,8382
59,4666
58,9167
58,5272

58,121
57,9498
57,9364
57,9839

58,243
58,6533
59,0088
59,5776
59,8406
59,1455
58,7161
58,2952
58,0024
57,9538
57,9702
58,1253
58,5255
58,8494
59,2974
59,8156
59,8279
59,8312
59,8345
59,8374
59,8399
59,8417
59,8428
59,8439
59,8454
59,8461
59,8467
59,8469
59,8474
59,8478

59,848
59,8484
59,8486
59,8486
59,8488

59,849
59,8491

59,8382
59,4666
58,9167
58,5272

58,121
57,9498
57,9364
57,9839

58,243
58,6533
59,0088
59,5776
59,8406
59,1455
58,7161
58,2952
58,0024
57,9538
57,9702
58,1253
58,5255
58,8494
59,2974
59,8156

59,828
59,8312
59,8345
59,8375
59,8399
59,8418
59,8428
59,8439
59,8454
59,8461
59,8467
59,8469
59,8474
59,8478

59,848
59,8484
59,8486
59,8486
59,8488

59,849
59,8492

59,8492
59,6937
59,2221
59,0728

58,514
58,2866
58,2828
58,3042
58,5957
59,1224
59,2753
59,7805
59,8494
59,3829
59,1501
58,7527
58,3433
58,2852
58,2855
58,4191
58,9392
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498
59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499

85

59,8492
59,6937
59,2221
59,0728
58,5141
58,2867

58,283
58,3044
58,5958
59,1225
59,2753
59,7805
59,8494
59,3829
59,1501
58,7528
58,3435
58,2855
58,2858
58,4193
58,9393
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498
59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499

59,8492
59,6936
59,2221
59,0728
58,5141
58,2867

58,283
58,3044
58,5958
59,1225
59,2753
59,7805
59,8494
59,3829
59,1501
58,7528
58,3435
58,2855
58,2858
58,4193
58,9393
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498
59,8498
59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499

59,8382
59,4667
58,9168
58,5271
58,1206
57,9491
57,9356
57,9832
58,2426
58,6531
59,0088
59,5776
59,8406
59,1455

58,716
58,2949
58,0017

57,953
57,9694
58,1249
58,5254
58,8495
59,2974
59,8156

59,828
59,8312
59,8345
59,8375
59,8399
59,8418
59,8428
59,8439
59,8454
59,8461
59,8467
59,8469
59,8474
59,8478

59,848
59,8484
59,8486
59,8486
59,8488

59,849
59,8492



Durum32 Durum33 Durum34 Durum35 Durum36 Durum37

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8493
59,8492
59,8491
59,849
59,8489
59,8487
59,8484
59,8484
59,8494
59,4537
58,8526
58,4094
57,9233
57,6524
57,5656
57,6379
57,9108
58,41
58,84
59,468

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8494
59,8492
59,8491
59,849
59,8489
59,8487
59,8485
59,8484
59,8494
59,4537
58,8526
58,4094
57,9233
57,6524
57,5656
57,6379
57,9108
58,41
58,84
59,468

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,7596
59,2539
59,0994
58,5525
58,2694
58,2471
58,2667
58,5137
59,0735
59,2263
59,7094

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,7597
59,2539
59,0994
58,5525
58,2694
58,2471
58,2667
58,5137
59,0735
59,2263
59,7094

59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,85
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499
59,7597
59,2539
59,0994
58,5525
58,2694
58,2471
58,2667
58,5137
59,0735
59,2263
59,7094

86

-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,1496
-10,0318
2,52584
2,52722
2,52874
2,52969
2,52987
2,52963
2,52911
2,52834
-8,0127
34,2457
34,3704
34,5174
34,6237
34,7022
34,7598
34,7832
34,775
34,7255
34,6262
34,5206

Durum38
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496

-10,0355

2,12917
2,13052
2,13198
2,13287
2,13311
2,1329
2,13235
2,13162
-8,06437
34,2442
34,3689
34,5162
34,6226
34,7011
34,7589
34,7823
34,7741
34,7247
34,6254
34,5198

Durum39
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496

-10,0288

2,85204
2,85345
2,855
2,85595
2,85619
2,85595
2,85537
2,85455
-7,97004
34,2469
34,3714
34,5184
34,6246
34,703
34,7606
34,7839
34,7757
34,7262
34,6269
34,5213



59,8417
59,1701
58,7112
58,3039
57,9599

57,865
57,8744
58,0035
58,3899
58,7794
59,2261
59,8382
59,4666
58,9167
58,5272

58,121
57,9498
57,9364
57,9839

58,243
58,6533
59,0088
59,5776
59,8406
59,1455
58,7161
58,2952
58,0024
57,9538
57,9702
58,1253
58,5255
58,8494
59,2974
59,8156

59,828
59,8312
59,8345
59,8375
59,8399
59,8418
59,8428
59,8439
59,8454
59,8461
59,8467

59,8417
59,1701
58,7112
58,3039
57,9599

57,865
57,8744
58,0035
58,3899
58,7794
59,2261
59,8382
59,4666
58,9167
58,5272

58,121
57,9498
57,9364
57,9839

58,243
58,6533
59,0088
59,5776
59,8406
59,1455
58,7161
58,2952
58,0024
57,9538
57,9702
58,1253
58,5255
58,8494
59,2974
59,8156

59,828
59,8312
59,8345
59,8375
59,8399
59,8417
59,8428
59,8439
59,8454
59,8461
59,8467

59,8494
59,4385

59,152
58,8245
58,3683
58,2757
58,2766
58,3742
58,8581
59,1593
59,4627
59,8492
59,6937
59,2221
59,0728
58,5141
58,2866
58,2829
58,3043
58,5957
59,1224
59,2753
59,7805
59,8494
59,3829
59,1501
58,7527
58,3434
58,2853
58,2856
58,4192
58,9392
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498

59,8494
59,4385

59,152
58,8245
58,3683
58,2757
58,2766
58,3742
58,8581
59,1593
59,4627
59,8492
59,6936
59,2221
59,0728
58,5141
58,2867

58,283
58,3044
58,5958
59,1225
59,2753
59,7805
59,8494
59,3829
59,1501
58,7528
58,3435
58,2855
58,2858
58,4193
58,9393
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498

59,8494 -3,86359 -3,87299 -3,85557

59,4385

59,152
58,8245
58,3683
58,2757
58,2766
58,3742
58,8581
59,1593
59,4627
59,8492
59,6936
59,2221
59,0728
58,5141
58,2867

58,283
58,3044
58,5958
59,1225
59,2753
59,7805
59,8494
59,3829
59,1501
58,7528
58,3435
58,2855
58,2858
58,4193
58,9393
59,1667
59,5281
59,8476
59,8485
59,8487
59,8489
59,8491
59,8493
59,8494
59,8494
59,8495
59,8497
59,8497
59,8498

87

34,2768
34,4251
34,5676
34,6508
34,7151
34,7487
34,7442
34,7009
34,5908

34,48

-2,81373
34,1457
34,2978
34,4567
34,5609
34,6343
34,6814
34,6892
34,6579
34,5693
34,4507
34,3304

-3,81138
34,1207
34,2747

34,408
34,4893
34,5481
34,5712
34,5548
34,4994
34,3899
34,3093

5,2333
1,18844

-1,35758
-3,2334

-5,17936

-6,28889

-7,61179

-8,24082

-8,53379
-9,0062

-9,25336

-9,35862

34,2762
34,4246
34,5671
34,6503
34,7146
34,7482
34,7437
34,7005
34,5904
34,4796
-2,81589
34,1453
34,2975
34,4564
34,5607
34,6341
34,6812
34,689
34,6578
34,5691
34,4506
34,3303
-3,81254
34,1216
34,2756
34,409
34,4903
34,5491
34,5724
34,5562
34,5008
34,3914
34,3108
5,2015
1,17239
-1,35837
-3,22809
-5,15552
-6,2638
-7,5828
-8,20786
-8,50608
-8,98551
-9,23368
-9,34223

34,2773
34,4256
34,5681
34,6512
34,7155
34,7491
34,7445
34,7013
34,5912
34,4805

2,81183
34,1459
34,2981

34,457
34,5611
34,6346
34,6816
34,6894
34,6581
34,5695
34,4509
34,3306

-3,80985
34,1198
34,2738

34,407
34,4882
34,5469

34,57
34,5536
34,4979
34,3882
34,3078
5,26107
1,20394
-1,3563

-3,24006

-5,20402

-6,31071

-7,64207

-8,27482

-8,56257

-9,02765
-9,2735

-9,37546



59,8469
59,8474
59,8478

59,848
59,8484
59,8486
59,8486
59,8488

59,849
59,8491

Durum40
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496

-10,0307

2,63839
2,63976
2,64126
2,64218
2,64236
2,64211
2,64156
2,64068

59,8469
59,8474
59,8478

59,848
59,8484
59,8486
59,8486
59,8488

59,849
59,8492

Durum41
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496
-10,03

2,71963
2,72097
2,72247
2,72335
2,72354
2,72323
2,72265
2,72183

59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499

Durum42
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1497

-10,0417

1,46942
1,47067
1,47201
1,47283
1,47305

1,4728
1,47231
1,47152

59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499

Durum43
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496

-10,0333

2,36739
2,36874

2,3702
2,37115
2,37136
2,37112
2,37063
2,36984

59,8498
59,8498
59,8498
59,8498
59,8499
59,8499
59,8499
59,8499
59,8499
59,8499

Durum44
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1497

-10,039

1,7488
1,75002
1,75146
1,75231

1,7525
1,75231
1,75179
1,75109

-8,22312 -8,21256 -8,37424 -8,03336 -8,11368

88

-9,38346
-9,53577
-9,63938
-9,70344
-9,80683
-9,83112
-9,84394
-9,91846
-9,96299
-10,0003

Durum45
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496

-10,028
2,93362
2,93502
2,93655
2,93755
2,93774
2,93746
2,93698
2,93615

-9,36762
-9,52353
-9,62906
-9,69431

-9,7999
-9,82523
-9,83875
-9,91443
-9,95972
-9,99763

Durum46
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,1496
-10,03
2,71929

2,7207
2,72213
2,72311
2,72326
2,72302
2,72238
2,72152

-9,39988

-9,5485
-9,65006
-9,71287
-9,81403
-9,83735
-9,84952
-9,92274
-9,96647
-10,0031

Durum47
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-10,1496

-10,0284

2,88583
2,88717

2,8887
2,88967
2,88986
2,88955
2,88894
2,88809

-7,95927 -8,21253 -8,19083



14,5092 14,5119 14,4708 34,2457 34,2435 34,2478 14,5203 14,5262
15,5561 15,5586 15,5217 34,3705 34,3684 34,3723 15,5679 15,5732
16,7211 16,7232 16,6905 34,5178 34,5159 34,5194 16,7341 16,739
17,5526 17,5545 17,5252 34,6242 34,6225 34,6257 17,5671 17,5716
18,1679 18,1697 18,143 34,7027 34,7012 34,7041 18,1836 18,1877
18,5947 18,5963 18,5718 34,7604 34,7589 34,7617 18,6107 18,6146
18,7308 18,7323 18,7094 34,7837 34,7823 34,7848 18,7464 18,7501
18,5973 18,5987 18,5766 34,7753 34,7739 34,7764 18,6117 18,6153

18,103 18,1044 18,0829 34,7255 34,7243 34,7267 18,1159 18,1193
17,1952 17,1966 17,1753 34,6261 34,6248 34,6272 17,2065 17,2098
16,2124 16,2138 16,1929 34,5205 34,5191 34,5216 16,2229 16,226
-6,45692 -6,45487 -6,48551 -3,86735 -3,8816 -3,85343 -6,45356 -6,44926
14,9033 14,9042 14,89 34,2773 34,2764 34,278 14,9125 14,9149
16,1061 16,107 16,0933 34,4257 34,4249 34,4264 16,1165 16,1189
17,2162 17,2171 17,2039 34,5684 34,5675 34,5691 17,2283 17,2307
17,8742 17,875 17,8625 34,6516 34,6508 34,6522 17,8877 17,89
18,3661 18,3668 18,3549 34,7159 34,7152 34,7166 18,3803 18,3827
18,5921 18,5928 18,5814 34,7494 34,7487 34,75 18,6064 18,6086
18,4974 18,4982 18,487 34,7446 34,7439 34,7452 18,511 18,5132
18,0683 18,0691 18,0581 34,7011 34,7005 34,7017 18,0807 18,0828
17,0824 17,0832 17,0724 34,5908 34,5901 34,5915 17,0931 17,0951
16,0868 16,0876 16,0772 34,48 34,4793 34,4806 16,0964 16,0984
-5,92551 -5,92484 -5,93479 -2,81449 -2,81791 -2,81129 -5,92329 -5,92194
13,9218 13,9223 13,9156 34,146 34,1451 34,146 13,93 13,924
15,1794 15,18 15,1732 34,2982 34,2973 34,2982 15,1887 15,1817
16,4267 16,4272 16,4208 34,4572 34,4562 34,457 16,4375 16,4287

17,252 17,2525 17,2465 34,5616 34,5605 34,5612 17,2642 17,2538
17,8316 17,832 17,8267 34,6351 34,634 34,6346 17,8449 17,8333
18,1785 18,1789 18,1741 34,6822 34,6811 34,6816 18,1923 18,18
18,1966 18,197 18,1927 34,6899 34,689 34,6894 18,21 18,198
17,8816 17,882 17,8781 34,6584 34,6577 34,6581 17,894 17,883

17,083 17,0834 17,0798 34,5696 34,5691 34,5695 17,0938 17,0843
16,0489 16,0492 16,0459 34,4508 34,4506 34,4509 16,0583 16,0502
14,9727 14,973 14,9703 34,3305 34,3303 34,3306 14,9813 14,9739
-6,62247 -6,62217 -6,62504 -3,81183 -3,81302 -3,80939 -6,62089 -6,62137
14,0614 14,0608 14,0697 34,1217 34,1224 34,1195 14,0701 14,0594
15,2702 15,2695 15,2792 34,2757 34,2765 34,2735 15,2803 15,2681

16,291 16,2902 16,3011 34,4092 34,4098 34,4067 16,303 16,2885
16,9268 16,9258 16,9379 34,4906 34,4912 34,4879 16,9401 16,9239
17,3643 17,3632 17,3768 34,5494 34,5501 34,5466 17,3784 17,3609
17,5039 17,5026 17,5183 34,5726 34,5734 34,5697 17,5179 17,5
17,3166 17,3151 17,3331 34,556 34,5572 34,5532 17,3295 17,3119
16,7986 16,7968 16,8175 34,5003 34,502 34,4975 16,8097 16,793
15,8619 15,8598 15,8824 34,3906 34,3926 34,3877 15,8708 15,8554
15,1519 15,15 15,1685 34,31 34,3118 34,3073 15,1599 15,146
-1,04536 -1,04081 -1,10816 5,22021 5,17159 5,26837 -1,0369 -1,0308
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-3,40089
-4,88761
-5,98594
-7,15897
-7,83713
-8,64438
-9,02222
-9,19694
-9,47867
-9,62458
-9,68299
-9,69767
-9,78513
-9,84537
-9,88361
-9,94571
-9,95975
-9,96622
-10,0099
-10,0363
-10,0584

Durum48
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-3,39841
-4,88773
-5,98618
-7,16239
-7,84125
-8,64884
-9,02738

-9,2013
-9,48191

-9,6276
-9,68555

-9,7002
-9,78708
-9,84702
-9,88508
-9,94681

-9,9607
-9,96705
-10,0104
-10,0367
-10,0588

Durum49
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-3,4293
-4,88279
-5,98289
-7,13346
-7,80366
-8,60303
-8,97346
-9,15604

-9,4484
-9,59537
-9,65879
-9,67429
-9,76722
-9,83045
-9,87046
-9,93577
-9,95142
-9,95902
-10,0047
-10,0322
-10,0552

Durum50
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

1,18167
-1,35792
-3,23084

-5,1688
-6,27842

-7,5991
-8,22645
-8,52167
-8,99714
-9,24476
-9,35145

-9,3765

-9,5304
-9,63486
-9,69944
-9,80381
-9,82853
-9,84165
-9,91666
-9,96155
-9,99912

Durum51
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

1,15658
-1,36082

23,2266
-5,14069
-6,24583
7,56272

-8,1843
-8,48649

-8,9712

-9,2197
-9,33051
-9,35642
-9,51484
9,62171
-9,68784
-9,79502
-9,82114
-9,83518
-9,91169
-9,95743
-9,99576

Durum52
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
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1,20843
-1,35575

-3,2421
521128
-6,31702
-7,65073
-8,28437
-8,57068
-9,03367
-9,27918
-9,38022
-9,40449

-9,5521
-9,65305
-9,71549
-9,81605
-9,83909
-9,85108
-9,92393
-9,96744
-10,0039

Durum53
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-3,39554

-4,8856
-5,98459
-7,16123
-7,84037
-8,64826
-9,02695
-9,20093
-9,48163
-9,62742
-9,68537
-9,70002
-9,78693

-9,8469
-9,88495
-9,94669
-9,96061
-9,96699
-10,0104
-10,0367
-10,0588

Durum54
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15
-10,15

-3,39216
-4,887
-5,98655
-7,16962
-7,84989
-8,65848
-9,03846
-9,21067
-9,48881
-9,63422
-9,6912
-9,70569
-9,7913
-9,85053
-9,88813
-9,94913
-9,96268
-9,96879
-10,0117
-10,0377
-10,0596



-10,1496 -10,1496 -10,1496 -10,1496 -10,1496 -10,1496 -10,1496
-10,0284 -10,028 -10,0216 -10,028 -10,0284 -10,0284 -10,0284
2,88775 2,93502 3,61816 2,936 2,88717 2,88711 2,88693
2,88906 2,93643 3,61968 29374 2,88857 2,88845  2,8883
2,89059 2,93795  3,6213 2,93896 2,89004 2,88998 2,88979
2,89153 22,9380 3,62231 29399 2,89099 2,89092 2,89074
2,89172  2,93911 3,62252 2,94012  2,8912 2,89114 2,89092
2,89144 2,93887 3,62225 2,93987 2,89086 2,89083 2,89062
2,89086 2,93832 3,62164 2,93936 2,89025 2,89019 2,89001
2,89004 2,93749 3,62081 2,93853 2,88943 2,88937 2,88915
-8,19065 -7,95914 -7,8689 -7,95899 -8,19077 -8,19077 -8,1908
14,5262 34,2476 34,2502 34,2476 14,5182 14,5182 14,5182
15,5732 34,3722 34,3745 34,3722 15,5644 15,5644 15,5644
16,739 34,5192 34,5213 34,5192 16,7287 16,7287 16,7287
17,5716 34,6254 34,6273 34,6254 17,5598 17,5598 17,5598
18,1877 34,7038 34,7055 34,7038 18,1748 18,1748 18,1748
18,6146 34,7614 34,763 34,7614 18,6012 18,6012 18,6012
18,7501 34,7846 34,7861 34,7846 18,7369 18,7369 18,7369
18,6153 34,7762 34,7776 34,7762 18,6029 18,6029 18,6029
18,1193 34,7266 34,7279 34,7266 18,1083 18,1083 18,1083
17,2098 34,6272 34,6286 34,6272 17,2002 17,2002 17,2002
16,2261 34,5215 34,5229 34,5215 16,2172 16,2172 16,2172
-6,44922 -3,85343 -3,83549 -3,85343 -6,45048 -6,45048 -6,45048
14,9149 34,2778 34,2788 34,2778 14,9067 14,9068 14,9067
16,1189 34,4262 34,4272 34,4262 16,1096 16,1096 16,1096
17,2307 34,5688 34,5697 34,5688 17,2198 17,2198 17,2198
17,89 34,6519 34,6529 34,6519 17,8779 17,8779 17,8779
18,3827 34,7162 34,7171 34,7162 18,3697 18,3698 18,3697
18,6086 34,7497 34,7506 34,7497 18,5956 18,5956 18,5956
18,5132 34,745 34,7458 34,745 18,5008 18,5008 18,5008
18,0828 34,7016 34,7025 34,7016 18,0715 18,0715 18,0715
17,0951 34,5914 34,5923 34,5914 17,0854 17,0854 17,0854
16,0984 34,4805 34,4814 34,4805 16,0897 16,0897 16,0897
-5,92191 -2,81129 -2,80695 -2,81129 -5,92338 -5,92338 -5,92338
13,9241 34,1464 34,1469 34,146 13,924 13,9237 13,9237
15,1817 34,2986 34,2991 34,2982 15,1818 15,1814 15,1814
16,4287 34,4575 34,4578 34,457 16,4291 16,4285 16,4284
17,2539 34,5618 34,562 34,5612 17,2545 17,2536 17,2536
17,8333 34,6352 34,6352 34,6346 17,8341 17,8331 17,8331
18,1801 34,6823 34,6823 34,6816 18,181 18,1798 18,1798
18,1981 34,69 34,69 34,6894 18,1989 18,1979 18,1978
17,883 34,6585 34,6587 34,6581 17,8838 17,8829 17,8828
17,0844 34,5698 34,5701 34,5695 17,0849 17,0842 17,0842
16,0503 34,4511 34,4516 34,4509 16,0506 16,0501 16,05
14,9739 34,3308 34,3312 34,3306 14,9742 14,9738 14,9737
-6,62137 -3,80936  -3,8039 -3,80939 -6,62144 -6,6215 -6,6215
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14,0595
15,2681
16,2885
16,9239

17,361
17,5
17,3119
16,7931
15,8554
15,146
-1,0308
-3,39216
4,887

-5,98655

-7,16962

-7,84989

-8,65848

-9,03846

-9,21067

-9,48881

-9,63422
-9,6912

-9,70569
-9,7913

-9,85053

-9,88813

-9,94913

-9,96268

-9,96879

-10,0117

-10,0378

-10,0596

34,12
34,2741
34,4074
34,4886
34,5473
34,5703
34,5536
34,4977
34,3878
34,3073

5,2684
1,20846
-1,35569
-3,24207
521125
-6,31699
-7,65067
-8,28434
-8,57065
-9,03367
-9,27918
-9,38022
-9,40449
-9,5521
-9,65302
-9,71549
-9,81605
-9,83909
-9,85108
-9,92393
-9,96744
-10,0039

34,1176
342716
34,4047
34,4857
34,5442
34,5671
34,5501

34,494
34,3836
34,3031
5,33181
1,25045
-1,3545

-3,26819

-5,28791

-6,38563

-7,74122
-8,3812

-8,65296

-9,09412

-9,33494

-9,42786

-9,45069

-9,58771

-9,68253

-9,74155

9,836

-9,85654

-9,86683

-9,93549

-9,97675

-10,0114

34,1195
34,2735
34,4067
34,4879
34,5466
34,5697
34,5532
34,4975
34,3877
34,3073

5,2684
1,20843

-1,35572
-3,2421

521128

-6,31699

-7,65073

-8,28437

-8,57068

-9,03367

-9,27918

-9,38022

-9,40449
29,5521

-9,65302

-9,71549

-9,81605

-9,83909

-9,85108

-9,92393

-9,96744

-10,0039

14,0593
15,268
16,2885
16,9241
17,3612
17,5003
17,3121
16,7931
15,8553
15,1459
-1,03095
-3,39237
-4,88718
-5,9867
-7,16971
-7,85001
-8,65854
-9,03852
-9,2107
-9,48884
-9,63422
-9,69123
-9,70569
-9,79133
-9,85056
-9,88816
-9,94913
-9,96268
-9,96882
-10,0117
-10,0378
-10,0596
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14,0594
15,268
16,2884
16,9238
17,3609
17,4999
17,3119
16,7929
15,8553
15,1459
-1,03107
-3,39246
-4,88724
-5,98676
-7,16978
-7,85004
-8,65854
-9,03852
-9,2107
-9,48884
-9,63422
-9,69123
-9,70569
-9,79133
-9,85056
-9,88816
-9,94913
-9,96268
-9,96882
-10,0117
-10,0378
-10,0596

14,0594
15,268
16,2884
16,9238
17,3609
17,4999
17,3119
16,7929
15,8553
15,1459
-1,03107
-3,39246
-4,88724
-5,98676
-7,16978
-7,85004
-8,65854
-9,03852
-9,2107
-9,48884
-9,63422
-9,69123
-9,70569
-9,79133
-9,85056
-9,88816
-9,94913
-9,96268
-9,96882
-10,0117
-10,0378
-10,0596



Ek- 3 implant Vidalar: ve Dis kokii icin Edilen Sayisal Coziim Degerleri (Line 3)

Chart
Count

ot ek ek ek ek ek ek ek ek
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Durum 1
36,8499
36,8494
36,849
36,8485
36,8477
36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8052
36,7935
36,7819
36,7701
36,7487
36,725
36,6998
36,6737
36,6324
36,5717
36,5093
36,4449
36,3786
36,3078
36,2216
36,1357
36,05
35,9645
35,8793
35,8093
35,7662
35,723
35,6797
35,637
35,5987
35,5755

Durum 2
36,8499
36,8494
36,849
36,8485
36,8477
36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8052
36,7935
36,7819
36,7701
36,7487
36,725
36,6998
36,6737
36,6324
36,5717
36,5093
36,4449
36,3786
36,3078
36,2216
36,1357
36,05
35,9645
35,8793
35,8093
35,7662
35,723
35,6797
35,637
35,5987
35,5755

Durum 3
36,8499
36,8494
36,849
36,8485
36,8477
36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8052
36,7935
36,7819
36,7701
36,7487
36,725
36,6998
36,6737
36,6324
36,5717
36,5093
36,4449
36,3786
36,3078
36,2216
36,1357
36,05
35,9645
35,8793
35,8093
35,7662
35,723
35,6797
35,637
35,5987
35,5755

Durum 4
36,8499
36,85
36,8499
36,8499
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8492
36,849
36,8488
36,8487
36,8484
36,8479
36,8475
36,8471
36,8462
36,8452
36,8442
36,8432
36,8414
36,8394
36,8372
36,835
36,8315
36,8263
36,821
36,8155
36,8099
36,8039
36,7967
36,7897
36,7826
36,7756
36,7685
36,7626
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407
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Durum 5
36,8499
36,85
36,8499
36,8499
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8492
36,849
36,8488
36,8487
36,8484
36,8479
36,8475
36,8471
36,8462
36,8452
36,8442
36,8432
36,8414
36,8394
36,8372
36,835
36,8315
36,8263
36,821
36,8155
36,8099
36,8039
36,7967
36,7897
36,7826
36,7756
36,7685
36,7626
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407

Durum 6
36,8499
36,85
36,8499
36,8499
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8492
36,849
36,8488
36,8487
36,8484
36,8479
36,8475
36,8471
36,8462
36,8452
36,8442
36,8432
36,8414
36,8394
36,8372
36,835
36,8315
36,8263
36,821
36,8155
36,8099
36,8039
36,7967
36,7897
36,7826
36,7756
36,7685
36,7626
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407

Durum 7
36,8499
36,8494

36,849
36,8485
36,8477

36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8051
36,7934
36,7819
36,7701
36,7487
36,7249
36,6997
36,6737
36,6323
36,5716
36,5092
36,4448
36,3784
36,3075
36,2214
36,1354
36,0497
35,9642
35,8789
35,8089
35,7657
35,7224
35,6792
35,6365
35,5982

35,575



44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

35,5629

35,553
35,5443
35,5355
35,5268
35,5231
35,5286
35,5324
35,5341
35,5324
35,5283
35,5219

35,516
35,5399
35,5532
35,5555
35,5474
35,5702
35,5868
35,5891
35,5908
35,5919
35,5923
35,6017
35,6244
35,6472
35,6699
35,6927
35,7283
35,7884
35,8482
35,9078
35,9672
36,0323
36,1053

36,172
36,2326
36,2902
36,3406
36,3816
36,4153
36,4381

36,439
36,4358
36,4281
36,3986
36,3524
36,3013

35,5629
35,553
35,5443
35,5355
35,5268
35,5231
35,5286
35,5324
35,5341
35,5325
35,5284
35,5219
35,516
35,54
35,5532
35,5556
35,5474
35,5702
35,5868
35,5891
35,5908
35,5919
35,5923
35,6018
35,6245
35,6472
35,67
35,6929
35,7284
35,7885
35,8484
35,908
35,9674
36,0325
36,1056
36,1722
36,2327
36,2904
36,3407
36,3817
36,4154
36,4382
36,439
36,4358
36,4282
36,3986
36,3524
36,3014

35,5629
35,553
35,5443
35,5355
35,5268
35,5231
35,5286
35,5324
35,5341
35,5324
35,5283
35,5219
35,516
35,54
35,5532
35,5556
35,5474
35,5702
35,5868
35,5891
35,5908
35,5919
35,5923
35,6017
35,6244
35,6471
35,6699
35,6927
35,7283
35,7884
35,8482
35,9078
35,9672
36,0323
36,1054
36,172
36,2326
36,2902
36,3406
36,3816
36,4153
36,4381
36,439
36,4358
36,4281
36,3986
36,3524
36,3014

36,74
36,7395
36,739
36,7385
36,7381
36,7376
36,7378
36,7379
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7313
36,731
36,7306
36,7299
36,7278
36,7243
36,7188
36,7096
36,6982
36,6845
36,6701
36,6512
36,6216
36,5899
36,5558
36,5062
36,4437
36,3773

94

36,74
36,7395
36,739
36,7385
36,7381
36,7376
36,7378
36,7379
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,731
36,7306
36,7299
36,7278
36,7243
36,7187
36,7096
36,6981
36,6845
36,6701
36,6511
36,6216
36,5898
36,5557
36,5061
36,4437
36,3772

36,74
36,7395
36,739
36,7385
36,7381
36,7376
36,7378
36,7379
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,731
36,7306
36,7299
36,7278
36,7243
36,7187
36,7096
36,6981
36,6845
36,6701
36,6511
36,6216
36,5898
36,5558
36,5061
36,4437
36,3772

35,5623
35,5525
35,5438
35,5351
35,5264
35,5228
35,5282
35,532
35,5337
35,532
35,5279
35,5213
35,5154
35,5394
35,5526
35,555
35,547
35,5699
35,5866
35,589
35,5906
35,5917
35,5921
35,6015
35,6243
35,6471
35,6698
35,6927
35,7283
35,7882
35,848
35,9075
35,9668
36,0319
36,105
36,1717
36,2323
36,29
36,3403
36,3814
36,4151
36,438
36,4388
36,4356
36,428
36,3985
36,3523
36,3012



92
93
94
95
96
97
98
99

Durum 8
36,8499
36,8494

36,849
36,8485
36,8477

36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8051
36,7934
36,7819
36,7701
36,7487
36,7249
36,6997
36,6737
36,6323
36,5716
36,5092
36,4448
36,3784
36,3075
36,2214
36,1355
36,0497
35,9642

35,879

36,2243
36,1351
36,0313

35,895
35,6443
35,3187

34,861
34,2499

36,2244
36,1352
36,0314

35,895
35,6444
35,3187
34,8612
34,2501

Durum 9 Durum 10
36,8499
36,8494

36,849
36,8485
36,8477

36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8051
36,7934
36,7819
36,7701
36,7487
36,7249
36,6997
36,6737
36,6323
36,5716
36,5092
36,4448
36,3784
36,3075
36,2214
36,1355
36,0497
35,9642

35,879

36,8499
36,85
36,8499
36,8499
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8492
36,849
36,8488
36,8487
36,8484
36,8479
36,8475
36,8471
36,8462
36,8452
36,8442
36,8432
36,8414
36,8394
36,8372
36,835
36,8315
36,8263
36,821
36,8155
36,8099
36,8039
36,7967
36,7897
36,7826
36,7756
36,7685

36,2243
36,1352
36,0314
35,895
35,6443
35,3187
34,8611
34,25

Durum 11
36,8499
36,85
36,8499
36,8499
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8492
36,849
36,8488
36,8487
36,8484
36,8479
36,8475
36,8471
36,8462
36,8452
36,8442
36,8432
36,8414
36,8394
36,8372
36,835
36,8315
36,8263
36,821
36,8155
36,8099
36,8039
36,7967
36,7897
36,7826
36,7756
36,7685

36,2872
36,1872
36,0732
35,9276
35,6691
35,3367
34,8734
34,2573

95

Durum 12
36,8499
36,85
36,8499
36,8499
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8492
36,849
36,8488
36,8487
36,8484
36,8479
36,8475
36,8471
36,8462
36,8452
36,8442
36,8432
36,8414
36,8394
36,8372
36,835
36,8315
36,8263
36,821
36,8155
36,8099
36,8039
36,7967
36,7897
36,7826
36,7756
36,7685

36,2871
36,1871
36,0731
35,9274
35,6689
35,3364
34,8731
34,2569

Durum 13
36,8499
36,8494

36,849
36,8485
36,8477

36,847
36,8462
36,8451
36,8437
36,8423
36,8411
36,8388
36,8364
36,8342
36,8307
36,8256
36,8206
36,8157
36,8052
36,7935
36,7819
36,7701
36,7487
36,7249
36,6998
36,6737
36,6323
36,5716
36,5092
36,4448
36,3785
36,3076
36,2215
36,1356
36,0498
35,9643
35,8791

36,2871
36,1871
36,0731
35,9275
35,6689
35,3364
34,8731
34,2569

36,2242
36,1351
36,0312
35,8949
35,6442
35,3185
34,8609
34,2497

Durum 14 Durum 15
36,8499 36,8499
36,8494 36,8494

36,849 36,849
36,8485 36,8485
36,8477 36,8477

36,847 36,847
36,8462 36,8462
36,8451 36,8451
36,8437 36,8437
36,8423 36,8423
36,8411 36,8411
36,8388 36,8388
36,8364 36,8364
36,8342 36,8342
36,8307 36,8307
36,8256 36,8256
36,8206 36,8206
36,8157 36,8157
36,8052 36,8052
36,7935 36,7935
36,7819 36,7819
36,7701 36,7701
36,7487 36,7487
36,7249 36,7249
36,6998 36,6998
36,6737 36,6737
36,6323 36,6323
36,5716 36,5716
36,5092 36,5092
36,4448 36,4448
36,3785 36,3785
36,3077 36,3077
36,2215 36,2215
36,1356 36,1356
36,0498 36,0498
35,9643 35,9643
35,8791 35,8791



35,809
35,7657
35,7225
35,6793
35,6365
35,5982

35,575
35,5624
35,5526
35,5439
35,5352
35,5265
35,5229
35,5283
35,5322
35,5338
35,5322
35,5281
35,5216
35,5158
35,5398

35,553
35,5554
35,5473
35,5701
35,5868
35,5891
35,5908
35,5919
35,5923
35,6018
35,6244
35,6471
35,6698
35,6926
35,7281
35,7881
35,8479
35,9075
35,9668
36,0319

36,105
36,1717
36,2323

36,29
36,3403
36,3814
36,4151

35,809
35,7657
35,7225
35,6793
35,6365
35,5982

35,575
35,5624
35,5526
35,5439
35,5352
35,5265
35,5229
35,5283
35,5322
35,5338
35,5322
35,5281
35,5216
35,5158
35,5398

35,553
35,5554
35,5473
35,5701
35,5868
35,5891
35,5908
35,5919
35,5923
35,6017
35,6244
35,6471
35,6698
35,6926
35,7281
35,7881

35,848
35,9076
35,9669

36,032
36,1051
36,1717
36,2324
36,2901
36,3404
36,3814
36,4152

36,7626
36,7585
36,7545
36,7504
36,7465
36,7428
36,7408
36,74
36,7395
36,739
36,7385
36,7381
36,7376
36,7378
36,7379
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,7309
36,7306
36,7299
36,7278
36,7243
36,7187
36,7096
36,6981
36,6845
36,67

36,7626
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407
36,74
36,7395
36,739
36,7385
36,7381
36,7376
36,7378
36,7379
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,7309
36,7306
36,7299
36,7278
36,7242
36,7187
36,7096
36,6981
36,6845
36,67

36,7626
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407
36,74
36,7395
36,739
36,7385
36,7381
36,7376
36,7378
36,7379
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,731
36,7306
36,7299
36,7278
36,7243
36,7187
36,7096
36,6981
36,6845
36,6701

96

35,8091
35,7659
35,7226
35,6794
35,6366
35,5983
35,5751
35,5625
35,5526
35,5439
35,5352
35,5265
35,5228
35,5283
35,5321
35,5338
35,5321
35,528
35,5214
35,5156
35,5395
35,5528
35,5552
35,5471
35,57
35,5867
35,589
35,5907
35,5917
35,5921
35,6016
35,6243
35,6471
35,6699
35,6927
35,7283
35,7883
35,8481
35,9076
35,967
36,0321
36,1052
36,1719
36,2324
36,2901
36,3405
36,3815
36,4153

35,8091
35,7659
35,7226
35,6794
35,6367
35,5983
35,5751
35,5625
35,5527
35,544
35,5353
35,5265
35,5229
35,5284
35,5322
35,534
35,5322
35,5282
35,5218
35,5159
35,5399
35,5531
35,5555
35,5474
35,5702
35,5868
35,5891
35,5908
35,5919
35,5923
35,6018
35,6244
35,6471
35,6698
35,6926
35,7281
35,7881
35,8479
35,9074
35,9668
36,0319
36,105
36,1716
36,2322
36,29
36,3403
36,3813
36,4151

35,8091
35,7659
35,7226
35,6794
35,6367
35,5983
35,5751
35,5625
35,5527

35,544
35,5353
35,5265
35,5229
35,5284
35,5322

35,534
35,5322
35,5282
35,5218
35,5159
35,5398
35,5531
35,5555
35,5474
35,5702
35,5868
35,5891
35,5908
35,5919
35,5923
35,6017
35,6244
35,6471
35,6699
35,6927
35,7282
35,7883
35,8481
35,9077

35,967
36,0322
36,1052
36,1719
36,2325
36,2902
36,3405
36,3815
36,4153



36,438 36,438 36,6511 36,6511 36,6511 36,4381 36,438 36,4381
36,4388 36,4389 36,6215 36,6215 36,6216 36,4389 36,4388 36,4389
36,4356 36,4356 36,5898 36,5898 36,5898 36,4357 36,4356 36,4357
36,4279 36,428 36,5557 36,5557 36,5557 36,428 36,4279 36,428
36,3984 36,3985 36,506 36,506 36,5061 36,3986 36,3984 36,3985
36,3523 36,3523 36,4436 36,4436 36,4437 36,3524 36,3522 36,3524
36,3011 36,3012 36,3771 36,3771 36,3772 36,3013 36,3011 36,3013
36,2241 36,2242 36,287 36,2869 36,2871 36,2243 36,2241 36,2242
36,1349 36,135 36,187 36,1869 36,1871 36,1351 36,1349 36,1351
36,0311 36,0312 36,0729 36,0728 36,0731 36,0313 36,031 36,0313
35,8947 35,8948 35,9272 35,9271 35,9274 35,895 35,8946 35,8949
35,6439 35,6441 35,6686 35,6685 35,6689 35,6443 35,6439 35,6442
35,3182 35,3184 35,3361 35,3359 35,3364 35,3187 35,3181 35,3186
34,8605 34,8607 34,8726 34,8725 34,8731 34,8611 34,8603 34,8609
34,2492 34,2494 34,2562 34,256 34,2569 34,2499 34,2489 34,2497

Durum 16 Durum 17 Durum 18 Durum 19 Durum 20 Durum 21 Durum 22 Durum 23
36,8499 36,8499 36,8499 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,8505 36,8505 36,8505 36,8501 36,8501
36,8499 36,8499 36,8499 36,8508 36,8508 36,8508 36,8501 36,8501
36,8499 36,8499 36,8499 36,8512 36,8512 36,8512 36,8501 36,8501
36,8498 36,8498 36,8498 36,8517 36,8517 36,8517 36,8501 36,8501
36,8498 36,8498 36,8498 36,8524 36,8524 36,8524 36,8502 36,8502
36,8497 36,8497 36,8497 36,853 36,853 36,853 36,8502 36,8502
36,8496 36,8496 36,8496 36,8538 36,8538 36,8538 36,8503 36,8503
36,8495 36,8495 36,8495 36,8549 36,8549 36,8549 36,8504 36,8504
36,8494 36,8494 36,8494 36,8559 36,8559 36,8559 36,8505 36,8505
36,8492 36,8492 36,8492 36,8569 36,8569 36,8569 36,8505 36,8505
36,849 36,849 36,849 36,8586 36,8586 36,8586 36,8507 36,8507
36,8488 36,8488 36,8488 36,8605 36,8605 36,8605 36,8508 36,8508
36,8487 36,8487 36,8487 36,8624 36,8624 36,8624 36,851 36,851
36,8484 36,8484 36,8484 36,8649 36,8649 36,8649 36,8512 36,8512
36,8479 36,8479 36,8479 36,8688 36,8688 36,8688 36,8515 36,8515
36,8475 36,8475 36,8475 36,8727 36,8727 36,8727 36,8518 36,8518
36,8471 36,8471 36,8471 36,8765 36,8765 36,8765 36,8521 36,8521
36,8462 36,8462 36,8462 36,8847 36,8847 36,8847 36,8528 36,8528
36,8452 36,8452 36,8452 36,8938 36,8938 36,8938 36,8535 36,8535
36,8442 36,8442 36,8442 36,9027 36,9027 36,9027 36,8542 36,8542
36,8432 36,8432 36,8432 36,9118 36,9118 36,9118 36,8549 36,8549
36,8414 36,8414 36,8414 36,9284 36,9284 36,9284 36,8562 36,8562
36,8394 36,8394 36,8394 36,9468 36,9468 36,9468 36,8577 36,8577
36,8372 36,8372 36,8372 36,9663 36,9663 36,9663 36,8592 36,8592
36,835 36,835 36,835 36,9865 36,9865 36,9865 36,8609 36,8609
36,8315 36,8315 36,8315 37,0185 37,0185 37,0185 36,8635 36,8635
36,8263 36,8263 36,8263 37,0655 37,0655 37,0655 36,8672 36,8672
36,821 36,821 36,821 37,1139 37,1139 37,1139 36,871 36,871
36,8155 36,8155 36,8155 37,1637 37,1637 37,1637 36,875 36,875

97



36,8098
36,8039
36,7967
36,7897
36,7826
36,7755
36,7685
36,7625
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407
36,74
36,7394
36,739
36,7385
36,738
36,7376
36,7378
36,7378
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,7309
36,7306
36,7299

36,8099
36,8039
36,7967
36,7897
36,7826
36,7755
36,7685
36,7625
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407
36,74
36,7394
36,739
36,7385
36,738
36,7376
36,7378
36,7378
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7312
36,7309
36,7306
36,7299

36,8099
36,8039
36,7967
36,7897
36,7826
36,7755
36,7685
36,7625
36,7585
36,7544
36,7504
36,7464
36,7428
36,7407
36,74
36,7394
36,739
36,7385
36,738
36,7376
36,7378
36,7378
36,7378
36,7374
36,7368
36,7361
36,7355
36,7374
36,7383
36,7383
36,7374
36,7388
36,7395
36,7384
36,7372
36,7359
36,7344
36,7334
36,7331
36,7327
36,7323
36,7318
36,7315
36,7314
36,7313
36,731
36,7306
36,7299

37,2151
37,2698
37,3356
37,4012
37,4665
37,5317
37,5968
37,6507
37,6849
37,7192
37,7533
37,7872
37,8176
37,8352
37,8439
37,8504

37,856
37,8617
37,8674
37,8703
37,8665

37,864
37,8631
37,8648
37,8682

37,872
37,8754
37,8559
37,8447
37,8418
37,8469
37,8288
37,8158
37,8143
37,8133
37,8129

37,813
37,8064
37,7901
37,7738
37,7575
37,7411
37,7157
37,6731
37,6307
37,5884
37,5464
37,4999

37,215
37,2698
37,3356
37,4011
37,4665
37,5317
37,5968
37,6507
37,6849
37,7191
37,7533
37,7872
37,8176
37,8351
37,8439
37,8503
37,8559
37,8616
37,8673
37,8701
37,8664
37,8639

37,863
37,8648
37,8681

37,872
37,8755
37,8561
37,8449
37,8421
37,8473
37,8293
37,8163

37,815
37,8141
37,8137
37,8139
37,8075
37,7912
37,7748
37,7585
37,7421
37,7167

37,674
37,6315
37,5891

37,547
37,5004

98

37,2151
37,2698
37,3356
37,4012
37,4665
37,5318
37,5968
37,6507

37,685
37,7192
37,7533
37,7873
37,8176
37,8352
37,8439
37,8504

37,856
37,8617
37,8675
37,8703
37,8666
37,8641
37,8632

37,865
37,8683
37,8722
37,8755
37,8561
37,8447
37,8418
37,8469
37,8288
37,8157
37,8142
37,8132
37,8126
37,8127
37,8062
37,7898
37,7735
37,7572
37,7408
37,7155
37,6728
37,6305
37,5882
37,5462
37,4997

36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9163
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9335
36,9349
36,9364

36,938
36,9395
36,9409
36,9422
36,9436
36,9451
36,9468
36,9491
36,9514
36,9539
36,9564
36,9596

36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9163
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9335
36,9349
36,9364

36,938
36,9395
36,9409
36,9422
36,9436
36,9451
36,9468
36,9491
36,9514
36,9539
36,9564
36,9596



36,7278 36,7278 36,7278 37,4471 37,4475 37,447 36,9647 36,9647
36,7243 36,7243 36,7243 37,3994 37,3998 37,3993 36,971 36,971
36,7187 36,7187 36,7188 37,357 37,3574 37,3569 36,9797 36,9797
36,7096 36,7096 36,7096 37,3178 37,3184 373177 36,9924 36,9924
36,6981 36,6981 36,6981 37,2849 37,2856 37,2848 37,0074 37,0074
36,6845 36,6845 36,6845 37,2596 37,2606 37,2596 37,0246 37,0246
36,6701 36,67 36,6701 37,2403 37,2414 37,2402 37,0425 37,0425
36,6511 36,6511 36,6511 37,2305 37,2318 37,2304 37,0652 37,0652
36,6215 36,6215 36,6216 37,2411 37,2427 37,2411 37,0994 37,0994
36,5898 36,5898 36,5898 37,2555 37,2574 37,2555 37,1359 37,1359
36,5557 36,5557 36,5558 37,274 37,2762 37,2739 37,1749 37,1749
36,5061 36,5061 36,5061 37,3146 37,3173 37,3146 37,2313 37,2313
36,4437 36,4437 36,4437 37,3723 37,3756 37,3723 37,3016 37,3016
36,3772 36,3772 36,3772 37,4352 37,4391 37,4352 37,3765 37,3765
36,2871 36,2871 36,2872 37,5262 37,5309 37,5262 37,4776 37,4776
36,1871 36,187 36,1872 37,6296 37,6353 37,6297 37,5895 37,5895
36,0731 36,073 36,0731 37,749 37,7559 37,7749 37,7169 37,7168
35,9274 35,9274 35,9275 37,9042 37,9126 37,9043 37,8794 37,8793
35,6688 35,6688 35,669 38,1862 38,1973 38,1862 38,1676 38,1675
35,3364 35,3363 35,3365 38,5503 38,5654 38,5503 38,5371 38,5369

34,873 34,8729 34,8733 39,0585 39,0795 39,0585 39,0499 39,0498
34,2567 34,2566 34,257 39,7366 39,7654 39,7365 39,7321 39,732

Durum 24 Durum 25 Durum 26 Durum 27 Durum 28 Durum 29 Durum 30 Durum 31
36,85 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,8501 36,8505 36,8505 36,8505 36,8501 36,8501 36,8501 36,8505
36,8501 36,8508 36,8508 36,8508 36,8501 36,8501 36,8501 36,8508
36,8501 36,8512 36,8512 36,8512 36,8501 36,8501 36,8501 36,8512
36,8501 36,8517 36,8517 36,8517 36,8501 36,8501 36,8501 36,8517
36,8502 36,8524 36,8524 36,8524 36,8502 36,8502 36,8502 36,8524
36,8502 36,853 36,853 36,853 36,8502 36,8502 36,8502 36,853
36,8503 36,8538 36,8538 36,8538 36,8503 36,8503 36,8503 36,8538
36,8504 36,8549 36,8549 36,8549 36,8504 36,8504 36,8504 36,8549
36,8505 36,8559 36,8559 36,8559 36,8505 36,8505 36,8505 36,8559
36,8505 36,8569 36,8569 36,8569 36,8505 36,8505 36,8505 36,8569
36,8507 36,8586 36,8586 36,8586 36,8507 36,8507 36,8507 36,8586
36,8508 36,8605 36,8605 36,8605 36,8508 36,8508 36,8508 36,8605
36,851 36,8624 36,8624 36,8624 36,851 36,851 36,851 36,8624
36,8512 36,8649 36,8649 36,8649 36,8512 36,8512 36,8512 36,8649
36,8515 36,8689 36,8689 36,8689 36,8515 36,8515 36,8515 36,8689
36,8518 36,8727 36,8727 36,8727 36,8518 36,8518 36,8518 36,8727
36,8521 36,8765 36,8765 36,8765 36,8521 36,8521 36,8521 36,8765
36,8528 36,8848 36,8848 36,8848 36,8528 36,8528 36,8528 36,8847
36,8535 36,8938 36,8938 36,8938 36,8535 36,8535 36,8535 36,8938
36,8542 36,9027 36,9027 36,9027 36,8542 36,8542 36,8542 36,9027
36,8549 36,9118 36,9118 36,9118 36,8549 36,8549 36,8549 36,9118
36,8562 36,9284 36,9284 36,9284 36,8562 36,8562 36,8562 36,9284
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36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9164
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

36,935
36,9364

36,938
36,9396
36,9409
36,9422
36,9436

36,9468
36,9663
36,9865
37,0186
37,0655
37,1139
37,1638
37,2151
37,2699
37,3357
37,4013
37,4667
37,5319

37,597
37,6509
37,6851
37,7194
37,7536
37,7875
37,8179
37,8354
37,8442
37,8506
37,8563
37,8619
37,8677
37,8705
37,8668
37,8643
37,8634
37,8651
37,8685
37,8724
37,8758
37,8563
37,8451
37,8421
37,8473

37,829
37,8159
37,8144
37,8135

37,813
37,8131
37,8066
37,7903
37,7739
37,7575

36,9468
36,9663
36,9865
37,0186
37,0655
37,1139
37,1638
37,2151
37,2699
37,3357
37,4013
37,4667
37,5319

37,597
37,6509
37,6851
37,7194
37,7536
37,7875
37,8178
37,8354
37,8441
37,8505
37,8563
37,8619
37,8676
37,8704
37,8667
37,8642
37,8632

37,865
37,8683
37,8722
37,8756
37,8561
37,8448
37,8419

37,847
37,8288
37,8158
37,8144
37,8134
37,8129

37,813
37,8065
37,7902
37,7738
37,7575

36,9468
36,9663
36,9865
37,0186
37,0655
37,1139
37,1638
37,2151
37,2699
37,3357
37,4013
37,4667
37,5319

37,597
37,6509
37,6851
37,7194
37,7536
37,7875
37,8179
37,8354
37,8441
37,8506
37,8563
37,8619
37,8676
37,8704
37,8667
37,8642
37,8633

37,865
37,8683
37,8722
37,8756
37,8561
37,8448
37,8419

37,847
37,8288
37,8158
37,8144
37,8134
37,8129

37,813
37,8065
37,7902
37,7738
37,7575

36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9164
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

36,935
36,9364

36,938
36,9396
36,9409
36,9422
36,9436

100

36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9164
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

36,935
36,9364

36,938
36,9396
36,9409
36,9422
36,9436

36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9164
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

36,935
36,9364

36,938
36,9396
36,9409
36,9422
36,9436

36,9468
36,9663
36,9865
37,0185
37,0655
37,1139
37,1637
37,2151
37,2698
37,3357
37,4013
37,4666
37,5318
37,5969
37,6508

37,685
37,7193
37,7535
37,7874
37,8178
37,8353

37,844
37,8505
37,8562
37,8618
37,8676
37,8704
37,8667
37,8642
37,8633
37,8651
37,8684
37,8723
37,8757
37,8562
37,8449

37,842
37,8471
37,8289
37,8159
37,8144
37,8134

37,813
37,8131
37,8066
37,7902
37,7739
37,7575



36,9451 37,7411 37,7411 37,7411 36,9451 36,9451 36,9451 37,7411
36,9468 37,7158 37,7157 37,7158 36,9468 36,9468 36,9468 37,7158
36,9491 37,6731 37,6731 37,6731 36,9491 36,9491 36,9491 37,6731
36,9514 37,6308 37,6307 37,6307 36,9514 36,9514 36,9514 37,6308
36,9539 37,5886 37,5885 37,5885 36,9539 36,9539 36,9539 37,5886
36,9564 37,5466 37,5464 37,5464 36,9564 36,9564 36,9564 37,5466
36,9596 37,5001 37,4999 37,4999 36,9596 36,9596 36,9596 37,5001
36,9647 37,4473 37,4471 37,4471 36,9647 36,9647 36,9647 37,4472

36,971 37,3996 37,3994 37,3995 36,971 36,971 36,971 37,3996
36,9796 37,3571 37,357 37,357 36,9796 36,9796 36,9796 37,3571
36,9923 37,3179 37,3178 37,3178 36,9923 36,9923 36,9923 37,3179
37,0074 37,285 37,2849 37,2849 37,0074 37,0074 37,0074 37,285
37,0246 37,2597 37,2597 37,2597 37,0246 37,0246 37,0246 37,2597
37,0425 37,2403 37,2403 37,2403 37,0425 37,0425 37,0425 37,2403
37,0652 37,2306 37,2305 37,2305 37,0652 37,0652 37,0652 37,2305
37,0994 37,2411 37,2411 37,2411 37,0994 37,0994 37,0994 37,2411
37,1359 37,2555 37,2555 37,2555 37,1359 37,1359 37,1359 37,2555
37,1749 37,274 37,274 37,274 37,1749 37,1749 37,1749 37,274
37,2313 37,3147 37,3146 37,3146 37,2313 37,2313 37,2313 37,3147
37,3015 37,3723 37,3723 37,3723 37,3015 37,3015 37,3015 37,3723
37,3764 37,4352 37,4352 37,4352 37,3764 37,3764 37,3764 37,4352
37,4776 37,5262 37,5262 37,5262 37,4776 37,4776 37,4776 37,5262
37,5894 37,6296 37,6296 37,6296 37,5894 37,5894 37,5894 37,6296
37,7168 37,749 37,749 37,749 37,7168 37,7168 37,7168 37,749
37,8793 37,9042 37,9042 37,9042 37,8793 37,8793 37,8793 37,9042
38,1674 38,1862 38,1862 38,1862 38,1674 38,1674 38,1674 38,1862
38,5369 38,5503 38,5503 38,5503 38,5369 38,5369 38,5369 38,5503
39,0498 39,0585 39,0585 39,0585 39,0498 39,0498 39,0498 39,0585
39,7321 39,7366 39,7366 39,7366 39,7321 39,7321 39,7321 39,7366

Durum 32 Durum 33 Durum 34 Durum 35 Durum 36 Durum 37 Durum 38 Durum 39
36,8501 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,8505 36,8505 36,8501 36,8501 36,8501 36,85 36,85 36,85
36,8508 36,8508 36,8501 36,8501 36,8501 36,85 36,85 36,85
36,8512 36,8512 36,8501 36,8501 36,8501 36,8499 36,8499 36,8499
36,8517 36,8517 36,8501 36,8501 36,8501 36,8499 36,8499 36,8499
36,8524 36,8524 36,8502 36,8502 36,8502 36,8498 36,8498 36,8498

36,853 36,853 36,8502 36,8502 36,8502 36,8498 36,8498 36,8498
36,8538 36,8538 36,8503 36,8503 36,8503 36,8498 36,8498 36,8498
36,8549 36,8549 36,8504 36,8504 36,8504 36,8497 36,8497 36,8497
36,8559 36,8559 36,8505 36,8505 36,8505 36,8496 36,8496 36,8496
36,8569 36,8569 36,8505 36,8505 36,8505 36,8495 36,8495 36,8495
36,8586 36,8586 36,8507 36,8507 36,8507 36,8494 36,8494 36,8494
36,8605 36,8605 36,8508 36,8508 36,8508 36,8493 36,8493 36,8493
36,8624 36,8624 36,851 36,851 36,851 36,8492 36,8492 36,8492
36,8649 36,8649 36,8512 36,8512 36,8512 36,8491 36,8491 36,8491
36,8689 36,8689 36,8515 36,8515 36,8515 36,8487 36,8487 36,8487
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36,8727
36,8765
36,8847
36,8938
36,9027
36,9118
36,9284
36,9468
36,9663
36,9865
37,0185
37,0655
37,1139
37,1637
37,2151
37,2698
37,3357
37,4013
37,4666
37,5318
37,5969
37,6508

37,685
37,7193
37,7535
37,7873
37,8178
37,8353

37,844
37,8505
37,8561
37,8618
37,8676
37,8704
37,8666
37,8641
37,8632

37,865
37,8683
37,8721
37,8755
37,8561
37,8448
37,8419

37,847
37,8288
37,8158
37,8144

36,8727
36,8765
36,8847
36,8938
36,9027
36,9118
36,9284
36,9468
36,9663
36,9865
37,0185
37,0655
37,1139
37,1637
37,2151
37,2698
37,3357
37,4013
37,4666
37,5318
37,5969
37,6508

37,685
37,7193
37,7535
37,7873
37,8178
37,8353

37,844
37,8505
37,8561
37,8618
37,8675
37,8704
37,8666
37,8641
37,8632

37,865
37,8683
37,8721
37,8755

37,856
37,8447
37,8419

37,847
37,8288
37,8158
37,8144

36,8518
36,8521
36,8528
36,8535
36,8542
36,8549
36,8562
36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9163
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

36,8518
36,8521
36,8528
36,8535
36,8542
36,8549
36,8562
36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9164
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

36,8518
36,8521
36,8528
36,8535
36,8542
36,8549
36,8562
36,8577
36,8592
36,8609
36,8635
36,8672

36,871

36,875
36,8791
36,8834
36,8886
36,8937
36,8988
36,9039

36,909
36,9134
36,9163
36,9193
36,9223
36,9252
36,9278
36,9292
36,9298
36,9302
36,9306
36,9309
36,9313
36,9316
36,9315
36,9316
36,9317
36,9321
36,9326
36,9332
36,9338
36,9326
36,9321
36,9323
36,9332
36,9324
36,9322
36,9336

102

36,8485
36,8483
36,8477
36,8471
36,8465

36,846
36,8448
36,8437
36,8423

36,841
36,8389
36,8358
36,8327
36,8294

36,826
36,8223
36,8174
36,8126
36,8078

36,803
36,7982
36,7945
36,7926
36,7908
36,7889

36,787
36,7855
36,7841
36,7831
36,7821
36,7812
36,7804
36,7795
36,7796
36,7803
36,7809
36,7815
36,7818
36,7818
36,7811
36,7804
36,7813
36,7817
36,7815
36,7808
36,7819
36,7828
36,7832

36,8485
36,8483
36,8477
36,8471
36,8465

36,846
36,8448
36,8437
36,8423

36,841
36,8389
36,8358
36,8327
36,8294

36,826
36,8223
36,8174
36,8126
36,8078

36,803
36,7982
36,7945
36,7926
36,7908
36,7889

36,787
36,7855
36,7841

36,783
36,7821
36,7812
36,7803
36,7795
36,7795
36,7802
36,7809
36,7815
36,7817
36,7818
36,7811
36,7804
36,7813
36,7817
36,7815
36,7808
36,7819
36,7829
36,7833

36,8485
36,8483
36,8477
36,8471
36,8465

36,846
36,8448
36,8437
36,8423

36,841
36,8389
36,8358
36,8327
36,8294

36,826
36,8223
36,8174
36,8126
36,8078

36,803
36,7982
36,7945
36,7926
36,7908
36,7889
36,7871
36,7855
36,7842
36,7831
36,7822
36,7813
36,7804
36,7796
36,7796
36,7803
36,7809
36,7815
36,7818
36,7818
36,7811
36,7804
36,7814
36,7817
36,7815
36,7808
36,7819
36,7828
36,7832



37,8134 37,8134 36,935 36,935 36,935 36,7836 36,7836 36,7835
37,8129 37,8129 36,9364 36,9364 36,9364 36,7838 36,7838 36,7838

37,813 37,813 36,938 36,938 36,938 36,784 36,784 36,784
37,8065 37,8065 36,9396 36,9396 36,9396 36,7844 36,7845 36,7844
37,7902 37,7902 36,9409 36,9409 36,9409 36,7854 36,7854 36,7854
37,7738 37,7738 36,9422 36,9422 36,9422 36,7863 36,7863 36,7863
37,7575 37,7575 36,9436 36,9436 36,9436 36,7873 36,7873 36,7872
37,7411 37,7411 36,9451 36,9451 36,9451 36,7882 36,7882 36,7881
37,7157 37,7158 36,9468 36,9468 36,9468 36,7901 36,7901 36,79
37,6731 37,6731 36,9491 36,9491 36,9491 36,7937 36,7937 36,7936
37,6307 37,6307 36,9514 36,9514 36,9514 36,7973 36,7974 36,7973
37,5885 37,5885 36,9539 36,9539 36,9539 36,801 36,801 36,8009
37,5464 37,5464 36,9564 36,9564 36,9564 36,8046 36,8046 36,8045
37,4999 37,4999 36,9596 36,9596 36,9596 36,8085 36,8086 36,8085
37,4471 37,4471 36,9647 36,9647 36,9647 36,8129 36,8129 36,8129
37,3994 37,3994 36,971 36,971 36,971 36,8169 36,8169 36,8169

37,357 37,357 36,9797 36,9796 36,9796 36,8208 36,8208 36,8207
37,3178 37,3178 36,9924 36,9923 36,9923 36,8247 36,8247 36,8246
37,2849 37,2849 37,0074 37,0074 37,0074 36,8282 36,8283 36,8282
37,2597 37,2597 37,0246 37,0246 37,0246 36,8314 36,8314 36,8314
37,2403 37,2403 37,0425 37,0425 37,0425 36,8342 36,8342 36,8341
37,2305 37,2305 37,0652 37,0652 37,0652 36,8365 36,8365 36,8364
37,2411 37,2411 37,0994 37,0994 37,0994 36,8381 36,8381 36,8381
37,2555 37,2555 37,1359 37,1359 37,1359 36,8397 36,8397 36,8396

37,274 37,274 37,1749 37,1749 37,1749 36,841 36,841 36,841
37,3146 37,3146 37,2313 37,2313 37,2313 36,8419 36,8419 36,8419
37,3723 37,3723 37,3015 37,3015 37,3015 36,8426 36,8426 36,8426
37,4352 37,4352 37,3764 37,3764 37,3764 36,8431 36,8431 36,8431
37,5262 37,5262 37,4776 37,4776 37,4776 36,8434 36,8434 36,8434
37,6296 37,6296 37,5894 37,5894 37,5894 36,8436 36,8436 36,8436

37,749 37,7749 37,7168 37,7168 37,7168 36,8436 36,8436 36,8436
37,9042 37,9042 37,8793 37,8793 37,8793 36,8434 36,8434 36,8434
38,1862 38,1862 38,1674 38,1674 38,1674 36,8426 36,8426 36,8426
38,5503 38,5503 38,5369 38,5369 38,5369 36,8413 36,8413 36,8413
39,0585 39,0585 39,0498 39,0498 39,0498 36,8392 36,8392 36,8392
39,7366 39,7366 39,7321 39,7321 39,7321 36,8364 36,8364 36,8364

Durum 40 Durum 41 Durum 42 Durum 43 Durum 44 Durum 45 Durum 46 Durum 47
36,85 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,85 36,85 36,85 36,85 36,85
36,85 36,85 36,85 36,8499 36,8499 36,8499 36,85 36,85

36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499 36,8499
36,8499 36,8499 36,8499 36,8498 36,8498 36,8498 36,8499 36,8499
36,8498 36,8498 36,8498 36,8498 36,8498 36,8498 36,8498 36,8498
36,8498 36,8498 36,8498 36,8498 36,8498 36,8498 36,8498 36,8498
36,8498 36,8498 36,8498 36,8497 36,8497 36,8497 36,8498 36,8498
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36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492

36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,8459
36,8451
36,8442
36,8429
36,8409
36,8388
36,8367
36,8345
36,8321

36,829

36,826
36,8228
36,8198
36,8167
36,8143

36,813
36,8117
36,8104
36,8092
36,8081
36,8072
36,8066
36,8061
36,8055

36,805
36,8045
36,8046

36,805
36,8054
36,8057
36,8059
36,8059
36,8055
36,8051

36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492

36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,8459
36,8451
36,8442
36,8429
36,8409
36,8388
36,8367
36,8345
36,8321

36,829
36,8259
36,8228
36,8197
36,8166
36,8143

36,813
36,8117
36,8104
36,8092
36,8081
36,8072
36,8066
36,8061
36,8055

36,805
36,8045
36,8046

36,805
36,8054
36,8057
36,8059
36,8059
36,8055
36,8051

36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492

36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,8459
36,8451
36,8442
36,8429
36,8409
36,8388
36,8367
36,8345
36,8321

36,829
36,8259
36,8228
36,8197
36,8166
36,8143

36,813
36,8117
36,8104
36,8092

36,808
36,8072
36,8066

36,806
36,8055

36,805
36,8045
36,8045

36,805
36,8054
36,8057
36,8059
36,8059
36,8055
36,8051

36,8496
36,8495
36,8494
36,8493
36,8492
36,8491
36,8487
36,8485
36,8483
36,8477
36,8471
36,8465

36,846
36,8448
36,8437
36,8424

36,841

36,839
36,8359
36,8327
36,8294

36,826
36,8223
36,8175
36,8127
36,8079
36,8031
36,7983
36,7946
36,7927
36,7909
36,7889
36,7871
36,7855
36,7842
36,7831
36,7822
36,7813
36,7804
36,7796
36,7796
36,7803
36,7809
36,7815
36,7818
36,7818
36,7811
36,7804

36,8496
36,8495
36,8494
36,8493
36,8492
36,8491
36,8487
36,8485
36,8483
36,8477
36,8471
36,8465

36,846
36,8448
36,8437
36,8423

36,841
36,8389
36,8358
36,8327
36,8294

36,826
36,8223
36,8174
36,8126
36,8078

36,803
36,7982
36,7945
36,7926
36,7908
36,7889
36,7871
36,7855
36,7842
36,7831
36,7822
36,7812
36,7804
36,7795
36,7796
36,7803
36,7809
36,7814
36,7818
36,7818

36,781
36,7803
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36,8496
36,8495
36,8494
36,8493
36,8492
36,8491
36,8487
36,8485
36,8483
36,8477
36,8472
36,8465

36,846
36,8448
36,8437
36,8424

36,841

36,839
36,8359
36,8327
36,8294

36,826
36,8223
36,8175
36,8127
36,8079
36,8031
36,7983
36,7946
36,7927
36,7909
36,7889
36,7871
36,7855
36,7842
36,7831
36,7822
36,7813
36,7804
36,7796
36,7796
36,7803
36,7809
36,7814
36,7818
36,7818

36,781
36,7803

36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492

36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467

36,846
36,8451
36,8443
36,8429
36,8409
36,8388
36,8367
36,8346
36,8322
36,8291

36,826
36,8229
36,8198
36,8167
36,8144
36,8131
36,8118
36,8105
36,8093
36,8081
36,8073
36,8067
36,8061
36,8056
36,8051
36,8046
36,8046
36,8051
36,8055
36,8057

36,806

36,806
36,8056
36,8052

36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492

36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467

36,846
36,8451
36,8443
36,8429
36,8409
36,8388
36,8367
36,8346
36,8322
36,8291

36,826
36,8229
36,8198
36,8167
36,8144
36,8131
36,8118
36,8105
36,8093
36,8081
36,8073
36,8067
36,8061
36,8056
36,8051
36,8046
36,8046
36,8051
36,8055
36,8057
36,8059

36,806
36,8055
36,8051



36,8058
36,8061

36,806
36,8056
36,8064
36,8069
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416
36,8394
36,8364

Durum 48
36,85
36,85

36,8058
36,8061

36,806
36,8056
36,8064
36,8069
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416
36,8394
36,8364

Durum 49
36,85
36,85

36,8058
36,8061

36,806
36,8056
36,8064

36,807
36,8072
36,8074
36,8075
36,8076

36,808
36,8086
36,8093
36,8099
36,8106
36,8118
36,8141
36,8164
36,8187

36,821
36,8235
36,8263
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416
36,8394
36,8364

Durum 50
36,85
36,85

36,7813
36,7817
36,7815
36,7808
36,7819
36,7829
36,7833
36,7836
36,7838

36,784
36,7845
36,7854
36,7864
36,7873
36,7882
36,7901
36,7937
36,7974

36,801
36,8046
36,8085
36,8129
36,8169
36,8208
36,8247
36,8282
36,8314
36,8342
36,8365
36,8381
36,8397

36,841
36,8419
36,8426
36,8431
36,8434
36,8436
36,8436
36,8434
36,8426
36,8413
36,8392
36,8364

Durum 51
36,85
36,85

36,7813
36,7817
36,7815
36,7808
36,7819
36,7829
36,7833
36,7836
36,7839

36,784
36,7845
36,7855
36,7864
36,7873
36,7883
36,7901
36,7938
36,7974

36,801
36,8046
36,8086

36,813
36,8169
36,8208
36,8247
36,8283
36,8314
36,8342
36,8365
36,8382
36,8397

36,841
36,8419
36,8426
36,8431
36,8434
36,8436
36,8436
36,8434
36,8426
36,8413
36,8392
36,8364

Durum 52
36,85
36,85
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36,7813
36,7817
36,7815
36,7808
36,7819
36,7828
36,7832
36,7835
36,7838
36,784
36,7844
36,7853
36,7862
36,7872
36,7881
36,79
36,7936
36,7973
36,8009
36,8045
36,8085
36,8128
36,8168
36,8207
36,8246
36,8282
36,8314
36,8341
36,8364
36,8381
36,8396
36,841
36,8419
36,8426
36,8431
36,8434
36,8436
36,8436
36,8434
36,8426
36,8413
36,8392
36,8364

Durum 53
36,85
36,85

36,8059
36,8062
36,8061
36,8057
36,8064

36,807
36,8073
36,8075
36,8076
36,8077

36,808
36,8086
36,8093
36,8099
36,8106
36,8118
36,8141
36,8164
36,8187

36,821
36,8235
36,8263
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396
36,8411
36,8421
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416
36,8394
36,8364

Durum 54
36,85
36,85

36,8058
36,8061

36,806
36,8056
36,8064
36,8069
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416
36,8394
36,8364



36,85
36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492
36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,846
36,8451
36,8443
36,8429
36,8409
36,8388
36,8367
36,8346
36,8322
36,8291
36,826
36,8229
36,8198
36,8167
36,8144
36,8131
36,8118
36,8105
36,8093
36,8081
36,8073
36,8067
36,8061
36,8056
36,8051
36,8046
36,8046

36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8493
36,8492
36,8491
36,8487
36,8485
36,8483
36,8477
36,8472
36,8465

36,846
36,8448
36,8437
36,8424

36,841

36,839
36,8359
36,8327
36,8294

36,826
36,8223
36,8175
36,8127
36,8079
36,8031
36,7983
36,7946
36,7927
36,7908
36,7889
36,7871
36,7855
36,7841

36,783
36,7821
36,7812
36,7803
36,7795
36,7795

36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8493
36,8492
36,8491
36,8487
36,8485
36,8483
36,8477
36,8472
36,8465

36,846
36,8448
36,8437
36,8424

36,841

36,839
36,8359
36,8327
36,8294

36,826
36,8223
36,8175
36,8127
36,8079
36,8031
36,7983
36,7946
36,7927
36,7908
36,7889
36,7871
36,7855
36,7842
36,7831
36,7822
36,7812
36,7804
36,7795
36,7796

36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8494
36,8493
36,8492
36,8491
36,8487
36,8485
36,8483
36,8477
36,8472
36,8465

36,846
36,8448
36,8437
36,8424

36,841

36,839
36,8359
36,8327
36,8294

36,826
36,8223
36,8175
36,8127
36,8079
36,8031
36,7983
36,7946
36,7927
36,7908
36,7889
36,7871
36,7855
36,7841

36,783
36,7821
36,7812
36,7803
36,7795
36,7795

36,85
36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492
36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,8459
36,8451
36,8442
36,8429
36,8409
36,8388
36,8367
36,8345
36,8321
36,829
36,826
36,8228
36,8198
36,8167
36,8143
36,813
36,8117
36,8104
36,8092
36,8081
36,8073
36,8067
36,8061
36,8056
36,8051
36,8046
36,8046
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36,85
36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492
36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,8459
36,8451
36,8442
36,8429
36,8409
36,8388
36,8367
36,8345
36,8321
36,829
36,8259
36,8228
36,8197
36,8166
36,8143
36,813
36,8117
36,8104
36,8092
36,8081
36,8072
36,8066
36,8061
36,8056
36,8051
36,8046
36,8046

36,85
36,85
36,8499
36,8499
36,8498
36,8498
36,8498
36,8498
36,8497
36,8496
36,8495
36,8495
36,8494
36,8492
36,849
36,8489
36,8485
36,8481
36,8478
36,8474
36,8467
36,8459
36,8451
36,8442
36,8429
36,8409
36,8388
36,8367
36,8345
36,8321
36,829
36,8259
36,8228
36,8197
36,8166
36,8143
36,813
36,8117
36,8104
36,8092
36,8081
36,8072
36,8066
36,8061
36,8055
36,805
36,8045
36,8046



36,8051
36,8055
36,8057
36,8059

36,806
36,8055
36,8051
36,8058
36,8061
36,8061
36,8056
36,8064

36,807
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416

36,7802
36,7809
36,7814
36,7817
36,7818
36,781
36,7803
36,7813
36,7817
36,7815
36,7808
36,7819
36,7828
36,7832
36,7835
36,7838
36,784
36,7844
36,7854
36,7863
36,7872
36,7881
36,79
36,7936
36,7973
36,8009
36,8045
36,8084
36,8128
36,8168
36,8207
36,8246
36,8282
36,8314
36,8341
36,8364
36,8381
36,8396
36,841
36,8419
36,8426
36,8431
36,8434
36,8436
36,8436
36,8434
36,8426
36,8413

36,7803
36,7809
36,7815
36,7818
36,7818
36,7811
36,7804
36,7813
36,7817
36,7815
36,7807
36,7819
36,7828
36,7832
36,7835
36,7837
36,7839
36,7844
36,7853
36,7862
36,7871

36,788
36,7899
36,7935
36,7972
36,8008
36,8044
36,8084
36,8128
36,8168
36,8207
36,8246
36,8282
36,8313
36,8341
36,8364
36,8381
36,8396

36,841
36,8419
36,8426
36,8431
36,8434
36,8436
36,8436
36,8434
36,8426
36,8413

36,7802
36,7809
36,7814
36,7817
36,7818
36,7811
36,7804
36,7813
36,7817
36,7815
36,7808
36,7819
36,7828
36,7832
36,7835
36,7838
36,784
36,7844
36,7853
36,7862
36,7872
36,7881
36,79
36,7936
36,7973
36,8009
36,8045
36,8084
36,8128
36,8168
36,8207
36,8246
36,8282
36,8314
36,8341
36,8364
36,8381
36,8396
36,841
36,8419
36,8426
36,8431
36,8434
36,8436
36,8436
36,8434
36,8426
36,8413

36,805
36,8054
36,8057
36,8059
36,8059
36,8055
36,8051
36,8058
36,8061

36,806
36,8056
36,8064
36,8069
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8336
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8446
36,8444

36,844

36,843
36,8416
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36,805
36,8054
36,8057
36,8059
36,8059
36,8055
36,8051
36,8058
36,8061

36,806
36,8056
36,8064
36,8069
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8337
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8446
36,8444

36,844

36,843
36,8416

36,805
36,8054
36,8057
36,8059
36,8059
36,8055
36,8051
36,8058
36,8061

36,806
36,8056
36,8063
36,8069
36,8072
36,8074
36,8075
36,8076
36,8079
36,8086
36,8092
36,8098
36,8105
36,8117

36,814
36,8163
36,8187
36,8209
36,8234
36,8262
36,8288
36,8312
36,8336
36,8359
36,8379
36,8396

36,841

36,842
36,8429
36,8437
36,8442
36,8445
36,8447
36,8448
36,8447
36,8444

36,844

36,843
36,8416



36,8394 36,8392 36,8392 36,8392 36,8394 36,8394 36,8394
36,8364 36,8364 36,8364 36,8364 36,8364 36,8364 36,8364
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DICLE UNIiVERSITESI
FEN BILIMLERI ENSTITUSU

TEZ INTIHAL FORMU

OGRENCI BIiLGILERi
ADI VE SOYADI [lknur ARPA
OGRENCI NO 19818006
EGITIM - OGRETIM
YILI 2020-2021
YARIYIL [ ] Giz X] Bahar
ANABILIM DALI Makine Miihendisligi A.B.D.
PROGRAM Yiksek Lisans / Pektora
TEZ KONUSU liarkh. Dls.P.rotez ve Implant Mal;emelermm Termal

Ozelliklerinin Sayisal Incelenmesi
INTIHAL RAPORU BiLGILERIi

RAPOR TURU Tez Savunma Sinavi Sonrasi
SAYFA SAYISI 122
BENZERLIK ORANI | %4
RAPORLAMA
TARIEE 27/07/2021

Yukarida basligi/konusu gosterilen tez ¢alismamin kapak sayfasi, giris, ana boliimler,
sonu¢ ve tartigma kisimlarindan olusan toplam 122 sayfalik kismia iligkin, 27/07/2021
tarihinde gsahstm/tez damigmanim tarafindan TURNITIN adli intihal tespit programindan
asagida belirtilen filtrelemeler uygulanarak alimmis olan intihal raporuna goére, tezimin

benzerlik orani % 4 ‘tiir.

Uygulanan filtrelemeler:

[ |Kabul/Onay sayfalar1 haric,

[ |Kaynakga harig

DX Alintilar harie/dahil

|:|Diger

Dicle Universitesi Fen Bilimleri Enstitiisii Lisansiistii Programlarda Tez Calismasi
Intihal Raporu Uygulama Esaslarini inceledim ve bu Uygulama Esaslarinda belirtilen azami
benzerlik oranlarma gore tez ¢alismamin herhangi bir intihal icermedigini; aksinin tespit
edilmesi durumunda dogabilecek her tiirlii hukuki sorumlulugu kabul ettigimi ve vermis

oldugum bilgilerin dogru oldugunu beyan ederim.

Geregini saygilarimla arz ederim.

Ogrencinin

Adi1 ve Soyadi: {lknur ARPA

Tarih: 27/07/2021
Imza:

Tez Danismani
Ad1 ve Soyadi: Dog. Dr. Omer Faruk CAN

Tarih:27/07/2021
Imza:

Anabilim Dali Baskam

Tarih: 27/07/2021
Imza:

110

Adi ve Soyadi: Prof. Dr. Vedat ORUC
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