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Tarihce

» 1800: Ik endodontik alet- Tirnerf (Edward
Maynard)

» 1852: Temizleme ve sekillendirmede kiiglik
boy egelerin kullanimi (Arthur)

» 1885: Gates Glidden frezlerin piyasaya
surulmesi



Tarihce
1889: Kanal preparasyonu i¢in 1lk doner sistem;
360° rotasyon, 100 rpm (William H Rollins)
1915: K tip1 egeler

1962: Nikel titanyum alasimin kesfi

1964: Giromatic angldruva



Endodontik Aletlerin Uretiminde
Kullanilan Materyaller




Karbon Celik

* %2.1 den daha az karbon i¢ceren alasimlar

e % 18 krom, % &8-10 nikel ve % 0.12 karbon
iceren alasimlar

* % 55 nikel, % 45 titanyum 1¢eren alasimlar




Paslanmaz celik, el
aletlerinin tretiminde
kullanilan ana
metaldir.
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NiTi Doner Sistem Egeler




Nikel-Titanyum Alasimuin Ilk Kullanimi

 Nitinol tel 11k olarak denizaltilarda cubuk
anten uzerindeki diskin dalis ve ylizeye
cikista sabit kalmasi amaciyla kullanilmastir.

* Bundan sonra, gozliik ¢erceveleri, ucak
hidrolik tuipleri, elektrik konnektorleri 1le
ortodontik tellerde kullanilmastir.
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Effect of Low-Temperature Phase Changes on the Mechanical
Properties of Alloys near Composition TiNi

W. J. Buenter, J. V. Gurricy, axp R, C. WiLey
U. 8. Naval Ordnance Laboralory, Sileer Spring, Marvlond
{Received 24 August 1962; in final form 28 December 1962)

X-ray diffraction and dilation studies bave shown that alloys near the stoichiometric TiNi composition
undergo transformation into the related phases TizNi and TiNig at low temperatures. The main factors
controlling these phase transformations are alloy composition, temperature, and mode of plastic deforma-
tion. In plastic deformation, tensile or compressive stressing produced separate and unlike decomposition
phases; this finding was dramatically demonstrated by unique temperature-sensitive dimensional changes
in plastically deformed specimens. Changes of large magnitude in vibration damping have also been noted
and appear related to variations in the phase equilibria of the system.

X—RAY diffraction and related studies were made of
the titanium—nickel system around the equiatomic
compound TiNi to explain some unusual changes,'* in
physical and mechanical properties of this material with
small temperature changes near 65°C. Arc-cast samples
were examined by x-ray diffraction at room tempera-
ture, while hot-rolled sheets (rolling temperature 700°C)
of similar composition were examined at various tem-
peratures from 25% to 1000°C in a high temperature
diffractometer. The phases present in the various

few percent). The x-ray penetration of these samples by
the molybdenum radiation was the order of 0.004 in. so
the information was characteristic of the surface to this
depth but not necessanly of the bulk of the material.
For the arc-cast buttons, the surface was in the “as-
cast” condition and no surface preparation was used.
The hot-rolled sheet was about 0,020 in. thick and both
sides of representative samples were examined in the
x-ray work. In all cases both sides of the sheet were
found to be identical.




Endodontide Nikel Titanyum

* NiT1’den turetilen yeni nesil endodontik aletler
endodonti pratigine yeni bir boyut kazandirmastir.

* NiT1’nin superelastisitesi, belirli oranda
deformasyon sonrasi orijinal haline donmesini
saglar;

* Bu ozelligi Ni1T1 alasimu diger metallerden ayirir;
paslanmaz celikler deformasyon sonrasi kalici sekil
degistirir.



» Paslanmaz celik, el aletlerinin tiretiminde
kullanilan ana metaldir.

 Karbon c¢elik alasimlara gore avantaj
korozyona ugramamasidir.

 NiT1: hafiza etkisi, fleksibilite 0zelliklert,
ve torsiyonel kirilmaya karsi direnc.



Nikel-titanyumun avantajlari.

— Paslanmaz c¢elikten daha esnek,
— Kirilmaya daha direngli,
— Hafiza etkisi,

— Biyouyumlu
Doner Ni1Ti1 Sistemlerin Avantajlari :

e Zaman tasarrufu (3 x ?)

* Az sayida alet kullanim

* Daha guvenli

* Hem hasta hem de hekim icin daha rahat



» Egri kanallarin daha kolay
preparasyonu

« Kanal transportasyonu ve basamak
olusumunun azalmas

e Alet kirilma riskinin azalmasi
 Daha hi1zh preparasyon



Nikel titanyumun mekanik ozellikleri




Hooke Kanununa gore, birgok metal alasim elastik limit veya
stiinme dayanimlarinin %0.1-0.2 fazlasina kadar deforme olabilir.

Bu sinirin (esneklik sinir) tizerindeki deformasyonlar kalici
olacaktir.



Austenite
(Yiksek sicaklik - Duistik stres, Ana Faz, Kiibik B2 kristal yapi)




Sicaklik degisimi veya stres ile “austenite” den

martensite faz transformasyonu olur.



Forward transformation sequence

M 3 H -3 A {Heating)

Reverse transformation sequence

A > R — M (Cealing)

Figure 4 Structural transformations in NiT alll:w. for orthodontic wires

and endodaontic instruments: M, martensite; R, R-phass; A, austenite
Baginning with martensite at low |f-!fliii'-'-'1i-.'E!=_~, starting tempearatures
are A, and A, for forward transformations on heating, which are finishecd
at A and & temperatures Er-*|i::|'-"-i with austenite at high tempera
tures, starting temperatur » H. and M, far reverse transformations
an -.:fl..lll'll which are finished at & and u’. te itures. Starting and
ishing temperatures for the same transformation can be different f
heating and cooling.




NiTi
alasim
austenit

haldeyken;
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NiTi alasim
martensit

haldeyken,




SHAPE MEMORY EFFECT
(SEKIL HAFIZASI)

SUPERELASTICITY



Sekil Hafizast Etkisi

Bazi alasimlarin, sicakligin degistirilmesi ve zorlanma
etkisi 1le sekillerin1 degistirmesi,
ters doniisiimle tekrar orijinal seklini almasi olay1
(Shape Memory Effect)

glinimiz endistrisinde yaygin olarak kullanilmaktadir



SEKIL HAFIZASI ETKISI (SHAPE MEMORY EFFECT)

Alasimin, kimyasal bilesimine gore farklilik
gosteren, martensite-austenite
transformasyon sicakliginin tizerinde
1s1t1ld1g1 zaman orijinal sekline geri donme
yetenegidir.



NiTi alasiminin sekil hafizas: ozelligi;
Shape Memory Effect (SME)

*Sabit ve devamli sicaklikta, alasima
uygulanan baski sonucu, austenit faz
martensit faza ge¢cmekte ve bu fazda
alasim hafif bir kuvvetle
burkulabilmektedir.

*Alasima 1s1 uygulanmasi ile, metal | Shape Memory |
austenit faza donmekte ve kanal aleti eski
seklini almaktadir
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NiTi

SUPERELASTIKLIK




Siiperelastisite

 Nikel ftitanyum alasimlar, kuvvet uygulandiginda
austenite fazdan “stress-induced martensitic
transformation” faza gecerler ve egilirler.

« Stres kalktiginda, yapr austenite faza geri donerken,
orijinal sekline doner.

* NiTi alasimdan iiretilen materyallerde % 10’a kadar bir
gerilim karsilanabilirken, konvansiyonel alagimlarda bu
oran % 1°dir.



* NiTi alasimin stiperelastisite 6zelliginden yararlanmak
icin N1T1 endodontik aletler «austenite» fazda olmalidir.

» Austenite, stresle (Or: Kanal aletinin egri kok kanalina
yerlestirilmesi) martensite faza gegebilir.

Stress-Induced
Martensite



Bu sekilde endodontik alet orijinal sekline
gerl doner



Siiperelastisite
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* N1T1 10°C — 125°C arasinda siiperelastik
davranis gosterir

* Endodontide 1deal sicaklik araligir 23°C -
36°C.

* Superelastik 0zellige sahip diger
alasimlar; bakir-¢inko, bakir-aluminyum,
ve titanyum-niobiyum
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Fig. 2.7. Shape memory shown microscopically: Austenite (a) 1s cooled to form twinned
‘-.Iarrem.lre (b) without undergoing a shape change, then 15 deformed by moving twin

boundanes (c). Heating either state (b) or (c) will return the ongmally austenitic
structure and shape.




NiTi Alasim
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Gavini G, dos Santos M, Calderia CL, Machado MEL, Freire LG, Iglecias EF, Peters OA, Canderio GTM. Nickel-titanium
instruments in endodontics: a concise review of the state of the art. Braz Oral Res 2018; 32 (supppl): 44-65.






Konvansiyonel NiTi Alasim

* Austenit fazdadir
» Ustiin siiperealstik dzellikler gdsterir

* Bu aletler 6glitme 1sleminden gectikler1 i¢cin
ylzeylerinde, kirilma direnci, kesme etkinligi
ve korozyon direnci Uizerine negatif etkili
defektler olusur






Isil islem (heat treatment) bir materyalin spesifik ozellikler

elde edilmesi 1¢in belirli bir sicakliga 1sitilmasi ve kontrollii ortamda
sogutulmasi 1slemidir.



Is1l islem gormiis Nili Alasim

MAX wire 2015




Helix angle
(may change along working surface) Land  Measuring stop Measuring lines Tip size
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I'ndodonitik Alellerin Lilesenleri

Flute (Yiv-Oluk):

 Kanal duvarlarindan kaldirilan yumusak doku
ve dentin parcaciklarinin toplandigi ytizey

» Etkinligi; derinlik, genislik, bicimine ve ylizey
sekline baglidir

» Etkinlig1 keskinlik (sharpness) agisina baghidir



Cutting edges Helix angle

/

Pro taper file (dentsply) / %
; Land formation (results as

Flute (extends from the grinding wheel is lifted
cutting to cutting edge) at the handle end)




Radyal Alan

» Iki oluk (flute/groove) arasindaki diiz yiizey
alanlar1 (Kesici kenarin arkasinda bulunan

diiz ylizey)

» Radyal alan kanal duvarlarina periferde
temas eder ve egenin kanala vidalanma
egilimini azaltir

» Transportasyonu azaltir

* Mikrocatlak olusumunu azaltir

e Kesici kenari1 destekler



* Dezavatajlari:
— Aletlerin sikismasi,
— Siirtiinme ve 1s1 olusumu,

— Kesme etkinliginde azalma.

Profile NiTi egede genis marjinal alanlar (oklar)



 Relief:

— Surtinme  direncin1  azaltmak amaciyla
radiyal alanda olusan ytlizey alam

 Helix acisi:

— Kesici kenar i1le aletin uzun aksi arasindaki
acl.



Helix angle
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Quantec file (sybron enda)

Euttiﬂb edge Flute  Relief  Land



Helix Acisi

 Sabit heliks acgisina sahip egeler, debrisin
ozellikle egenin koronal kisminda
birikmesine neden olur.

e Calisma boyunca ayni helikal a¢1 gosteren
egeler vidalanma kuvvetlerine karsi daha
savunmasizlardir.






Pitch (Sarmal Yapi)

e ki kesici kenar arasi mesafedir.

» Sabit sarmal ve sabit helikal a¢1 kanalin
icinde sikismaya neden olur.

* Sabit koniklikteki egeler kullanildiginda, bu
durum, ozellikle belirgindir

* Bir ¢cok ege degisken sarmal yapidadir.



0.8 Ky 1mm CL:5. B




Variable Pitch

WaveOne variable pitch flute
increases safety



Rake Angle (Kesme acisi)

* Aletin uzun aksina dik olan kesitle kesici
yluzeyin olusturdugu acgidir.

* Eger kesici kenar 1le aletin kestigi yuzey
arasindaki ac¢1 genisse “pozitif kesme acis1”

» Eger kesici kenar 1le aletin kestigl yluzey
arasindaki ac1 darsa “negatif kesme agis1”



» Kesici ug, uygulanan kuvvetle ayni1 yonde
egime sahipse pozitif ac1 olusur.

» Pozitif aciya sahip alet etkin bir sekilde
madde uzaklastirirken; negatif agiya sahip
uc kesilen ytizey uizerine hafif bir suirtiinme
uygular.

Positive Rake Angle



Pozitif ve negatif kesme acilari.

Pozitif aci - KESME (CUTTING) hareketi

Negatif ac1 - KAZIMA (SCRAPING) hareketi



Positive Rake
Angle

Negative Rake ™
Angle




(a) Positive (b) Neutral ; (c) Negative N
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NITI CONTROL




NITI CONTROL

Rediiksiyon Orani:

1:128

1:64




NITI CONTROL
APIKAL BASINCA KARSI GUVENLI




NITI CONTROL

newton.cm

TORK AYARI



NITI CONTROL
UNITE DIREKT BAGLANTI

KULLANIMI KOLAY
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Dentsply X-Smart

Hafif, kullanimi kolay
Genis LCD ekran

Auto reverse ozelligi

9 program
Angldruva tizerindeki dugme 1le kolay
kullanim









Endo Touch TC2 (SybronEndo)

» Hafif, kablosuz, pedalsiz
* 5 tork ayari
* 9 hiz opsiyonu

* Auto reverse 0zelligi



EndoTouch







DeNsPLY

MAILLEFER

PROTAPER:
300

2.0

x-smartpIus

everything you like about x-smart with a €













Connectable endo devices

That’s how efficient endo works today!

Smart endo motor

Smart apex locator

Smart treatment monitoring




Simplicity-driven to make preparation smoother and safer




Drive’




VDW.CONNECT DRIVE VDW.CONNECT LOCATE



Precision at your fingertips to improve your treatment




VDW.CONNECT APP



VDW.CONNECT
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