
Materials Research 
Society of Serbia

endorsed by

TWENTY-SECOND ANNUAL CONFERENCE 

YUCOMAT 2021

Program 
and 

Book of Abstracts

Y
U

C
O

M
A

T 
2

0
2

1
 -

 P
ro

gr
am

 a
n

d
 B

o
o

k 
o

f 
A

b
st

ra
ct

s

FEDERATION OF EUROPEAN
MATERIALS SOCIETIES



TWENTY-SECOND ANNUAL CONFERENCE 

YUCOMAT 2021 
Hunguest Hotel Sun Resort, Herceg Novi, Montenegro 

August 30 - September 3, 2021 

http://www.mrs-serbia.org.rs  

Program 
and 

Book of Abstracts 

Organised by: 

Materials Research Society of Serbia 

Endorsed by: 

Federation of European Material Societies 

http://www.mrs-serbia.org.rs/


CIP - Каталогизацијаупубликацији 
НароднабиблиотекаСрбије, Београд 

66.017/.018(048) 

DRUŠTVO za istraživanje materijala Srbije (Beograd). Godišnja konferencija  
(22 ; 2021 ; Herceg Novi) 
    Programme ; and the Book of abstracts / Twenty-second Annual Conference YUCOMAT 
2021 Herceg Novi, Montenegro, August 30 - September 3, 2021 ; organised by Materials 
Research Society of Serbia ; [editor Dragan P. Uskoković]. - Belgrade : Materials Research 
Society of Serbia, 2021 (Herceg Novi : Biro Konto). - XXXIII, 146 str. : ilustr. ; 23 cm 

Tiraž 150. - Bibliografija uz pojedine apstrakte. - Registar. 

ISBN 978-86-919111-6-4 

а) Наука оматеријалима-- Апстрактиб) Техничкиматеријали—Апстракти 

COBISS.SR-ID 44447497 

Title: THE TWENTY-SECOND ANNUAL CONFERENCE 

YUCOMAT 2021 

Program and Book of Abstracts 

Publisher: Materials Research Society of Serbia 

Knez Mihailova 35/IV, P.O. Box 433, 11000 Belgrade, Serbia 

Phone: +381 11 2185-437; hhttp://www.mrs-serbia.org.rs   

Editor: Prof. Dr. Dragan P. Uskoković 

Technical editor: Jasmina R. Jevtić 

Typesetting 

and prepress: Dr. Aleksandar Dekanski 

Cover page: Nenad Ignjatović  

Covers: Images on front & back covers are the property of MRS Serbia 

ISBN 978-86-919111-6-4 

Copyright © 2021 Materials Research Society of Serbia - MRSS 

MRSS is member of the  

Federation of European Materials Societies 

Printed in: Biro Konto 

Sutorina bb, Igalo – Herceg Novi, Montenegro  

Phones: +382-31-670123, 670025, E-mail: bkonto@t-com.me 

Circulation: 150 copies. The end of printing: August 2021

http://www.mrs-serbia.org.rs/
mailto:bkonto@t-com.me


TWENTY-SECOND ANNUAL CONFERENCE 

YUCOMAT 2021 

Herceg Novi, August 30 – September 3, 2021 

79 

P.S.I.13. 

 

Morphology and mechanical properties of the nanotubular oxide coating formed on the 

ultrafine-grained Ti-13Nb-13Zr alloy 

 

Dragana R. Barjaktarević, Veljko R. Đokić, Đorđe N. Veljović, Marko P. Rakin  

University of Belgrade, Faculty of Technology and Metallurgy, 11120 Belgrade, Serbia 

 

Behaviour of the metallic biomaterials is also regulated by surface properties, which is an important 

factor in interactions of the implant material with the surrounding tissue. The lower value of modulus 

of elasticity and closer to that of a bone is one of the crucial surface properties in accepting the 

implant material from the surrounding tissue, and reduces the possibility of slow disappearance of 

bone in contact with the implant. In the present study, nanotubular oxide layer on Ti-13Nb-13Zr alloy 

(coarse-grained (CG), and ultrafine-grained (UFG), obtained by high pressure torsion (HPT)) alloy 

was formed by means of electrochemical anodization in the 1M H3PO4 + NaF electrolyte, during 60 

and 90 minutes. The scanning electron microscopy (SEM) was used to characterise the morphology 

of the surface. It was shown that the nanotubular oxide layer was obtained using the electrochemical 

anodization process during both anodizing times. The aim of this study was to determine the 

nanomechanical behaviour of the surface - modulus of elasticity and nanohardness, of the CG Ti-

13Nb-13Zr and UFG Ti-13Nb-13Zr alloys before and after electrochemical anodization process, 

using the nanoindentation technique. The displacements during nanoindentation tests were 2000 nm 

for non-anodized samples and 10 % of the thickness of nanotubular oxide coating for anodized 

samples. Loading-displacement curves were obtained during the nanoindentation tests. Each curve 

consists of the loading part, the dwell period at the maximum load of the indentation and the 

unloading part and they use for determinate maximum mean values of load on the samples and the 

presence the surface deformation. Also, in order to characterise deformation of the nanotubes after 

nanoindentation SEM was done. Obtained results showed that surface of the anodized alloys had 

lower modulus of elasticity than surface of the non-anodized alloys, which means that the values are 

closer to those of bones, making the discontinuity of mechanical properties at the bone-implant 

interface less pronounced. The nanoindentation test showed that surface of the anodized UFG alloy 

had the lowest modulus of elasticity of the surface than all tested samples, which makes it more 

acceptable for biomedical usage. 


