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KLAMER KOSTNYCH NiTi 

NISKOTEMPERATUROWE 

JARZENIOWE  AZOTOWANIE 

I TLENOAZOTOWANIE
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Streszczenie
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Wprowadzenie
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-

 w postaci rutylu 

-
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tybilnych warstw azotku tytanu TiN i dwutlenku tytanu TiO  w 

-

-

 

SURFACE MODIFICATION OF NiTi 

SHAPE MEMORY BONE STAPLES

BY LOW-TEMPERATURE GLOW 

DISCHARGE OXIDATION 

AND NITRIDING
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Abstract

Introduction

Shape memory NiTi alloys recognized as metallic bio-

anastomosis clips for abdominal surgery and other products 

for minimally invasive surgery are examples of the most 

treatment of NiTi implants decides on their suitability for 

-

compatible TiO

produce a nickel-enriched sublayer. The improvement of 

obtained through the use of an innovative low-temperature 

The aim of the study was to present the glow-discharge 

-

mation of the bio-compatible layers of TiN titanium nitride 

and TiO  titanium dioxide in the form of rutile on NiTi clamps 

shape recovery temperature. The manufactured clamps 

surgery and veterinary medicine.
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The tests were performed on the samples of the NiTi 

the technology described in the survey results. The layers 

-

the staples before and after nitriding and oxynitriding were 

determined based on the shape recovery curves recorded 

Results and discussion

Based on the prior research into the glow-discharge nitrid-

ing of NiTi by AMT (Belgium) it was found that the treatment 

cathode sputtering on the formation of the titanium nitride 

layer were studied. As a result it was shown that due to the 

structural homogeneity of the layer (visible inter alia thanks 

to a uniform color over the entire surface that was under 

treatment) additional treatment of the surface of the NiTi alloy 

the way in which the surface of the NiTi alloy is prepared 

The process of glow-discharge nitriding that has been 

developed and which allows to produce a titanium nitride 

-

ing and degreasing in acetone in an  ultrasound bath

the parts/elements in loops on the cathode in the working 

 hPa vacuum in the working 

-

N

-

-

rameters of the power-voltage supply in order to achieve  

Badania wykonano na próbkach stopu NiTi o zawarto-

Azotowanie i tlenoazotowanie prototypowych klamer NiTi z 

-

klamer po azotowaniu i tlenoazotowaniu wyznaczono z  

-

-

-

 Wykorzy-

-

-

-

-

-

-

ferze N
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-

 z tlenem 

azotkiem tytanu opracowano warunki procesu tlenoazoto-

+O

-

 (rutylu) i 

-

o

By varying the nitriding process time it is possible to get 

to shape the topography and morphology of the produced 

titanium nitride layer.

volume) or N

on the oxidation of the surface with the produced titanium 

nitride the conditions of the glow discharge oxynitriding were 

and its second stage in the glow-discharge oxidation with 

+O

+air 

The glow discharge oxynitriding is performed in a single 

-

ume) in the mixture of nitrogen and oxygen in an amount 

dioxide layers that are produced titanium nitride - TiN and 

titanium dioxide - TiO -

The staples after glow discharge nitriding obtained light 

yellow color while the staples after oxynitriding were blue 

After nitriding and oxynitriding a distinct increase in tem-

perature the shape recovery of staples as compared to the 

shape recovery temperature of staples in the initial state 

o

RYS. 

2+O2

FIG

2+O2 
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Przeprowadzone badania 

-

logicznych procesów azo-

towania i tlenoazotowania 

czasu obróbki) zarówno na 

-

rodne warstwy azotku tytanu 

+TiN 

oraz warstwy TiO

-

-

liwia wytwarzanie warstw azot-

-

zarówno sposobem przygotowania powierzchni stopu NiTi 

-

-

-

-

Ti  
o

The research into the effects 

of technological processes of 

the glow discharge nitriding 

and oxynitriding (i.e. temper-

on both the potential cathodes 

a uniform layers of the TiN 

TiO +TiN layers with the thick-

and TiO layers are obtained by 

carrying out the processes on 

The use of cathode sputtering 

to increase the activation of the 

surface layer of the processed 

NiTi layer enables the manu-

facture the layers of titanium 

oxidation in contact with a chemically reactive low temper-

ature plasma. Surface topography of TiO +TiN layers can 

be formed both by the preparation of the NiTi alloy surface 

as well as an appropriate choice of a reactive mixture. The 

developed nitriding and oxynitriding methods are used to 

modify the surface of the NiTi shape memory clamps for 

were light yellow while the staples after oxynitriding were 

blue. It was found that the shape recovery temperature of 

the staples after the glow-discharge treatment is increase 

with comparisson to the shape recovery temperature of the 

passivation staples. It is related to the reduction of nickel in 

the matrix of the alloy due to precipitation process of Ni Ti  

-

                                       

-

Low Temperature Glow Discharge Nitriding and/or Oxiding Process on 

-

discharge assisted nitriding on corrosion resistance of NiTi shape 

-

-

FIG. 

RYS. 

FIG. 


