Komitet za termodinamiku i fazne dijagrame Srbije

u saradnji sa:
Fakultetom tehnickih nauka u Kosovskoj Mitrovici,
Tehnickim fakultetom u Boru i
Associated Phase Diagram and Thermodynamics Committee
(Poland, Czech Republic, Hungary, Bulgaria, Slovenia, Serbia,
Montenegro, Romania, Croatia, Bosnia and Herzegovina)

DVANAESTI SIMPOZIJUM O TERMODINAMICI
[ FAZNIM DIJAGRAMIMA

sa medunarodnim uceséem

ZBORNIK IZVODA RADOVA

Kosovska Mitrovica,
20-21. jun 2025. god.



Dvanaesti simpozijum o termodinamici i faznim
dijagramima

Izdavac: I
Fakultet Tehnickih nauka , \
Knjaza Milosa br.7, 38220 Kosovska

Mitrovica

Tel/Fax: (+381 28) 425-320 / 425-322
office@ftn.pr.ac.rs .
Za izdavaca:

Dekan,

Prof. dr Jordan Radosavljevié¢

Urednik:
Prof. dr Dusko Mini¢

Kompjuterska obrada:
Doc. dr Aleksandar Pordevié
Prof. dr Milena Zecevié¢

Godina izdavanja:
2025

Tiraz: 100 primeraka
ISBN: 978-86-81656-84-6

Stampa: Grafit Raska

Na osnovu ¢lana 55. stav. 1. tacke 8. i 38. Statuta Fakulteta
tehnickih nauka u Kosovskoj Mitrovici, Nastavno-nauc¢no
vece na svojoj sednici odrzanoj dana 22.01.2025. godine,
donelo je ODLUKU br. 44/3-10 o organizovanju nau¢nog
skupa u 2025. godini, pod naslovom: ,Dvanaesti
simpozijum o termodinamici i faznim dijagramima®.

OO




Simpozijum je finansijski podrZan od strane
Ministrastva nauke, tehnoloskog razvoja i
inovacija Republike Srbije



Dvanaesti simpozijum o termodinamici
i faznim dijagramima

Naucni odbor

Prof. dr D. Minié, (University of Pristina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia) predsednik nau¢nog odbora,

Prof. dr M. Zecevi¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr D. Manasijevi¢, (University of Belgrade, Technical Faculty in Bor,
Serbia)

Prof. dr Y. Du, (Research Institute for Powder Metallurgy, Central South
University, China)

Prof. dr G. Kaptay, (Research Institute for Nanotechnology BAYNANO,
Hungary)

Prof. dr J. Medved, (University of Ljubljana, Faculty of Natural Science and
Engineering, Slovenia)

Prof. dr A. Udovsky, Federal State Institution of Science, Baikov Institute of
Metallurgy and Materials Science, Rusia

Doc. dr T. Holjevac Grguri¢, (University of Zagreb, Faculty of Metallurgy Sisak,
Croatia)

Prof. dr D. Bleci¢, (University of Montenegro, Faculty of Metallurgy and
Technology, Montenegro)

dr V. Cosovi¢, (University of Belgrade, Institute of Chemistry, Technology and
Metallurgy, Serbia)

dr N. Talijan, (University of Belgrade, Institute of Chemistry, Technology and
Metallurgy, Serbia)

Prof. dr N. Strbac, (University of Belgrade, Technical Faculty in Bor, Serbia)

dr A. Kostov, (Mining and Metallurgy Institute, Bor, Serbia)

dr M. Sokié, (University of Belgrade, ITNMS, Serbia)

dr B. Markovi¢, (University of Belgrade, ITNMS, Serbia)

Organizacioni odbor

Doc. dr A. DPordevié, (University of Pristina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia) — Predsednik organizacionog odbora

Prof. dr D. Minié, (University of Pristina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr M. Zecevi¢, (University of Pristina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr D. Manasijevié¢, (University of Belgrade, Technical Faculty in Bor,
Serbia)

Doc. dr Lj. Balanovi¢, (University of Belgrade, Technical Faculty in Bor, Serbia)
dipl. inz. J. Petrovié, (University of Belgrade, Technical Faculty in Bor, Serbia)
dipl. inZz. K. Bozinovi¢, (University of Belgrade, Technical Faculty in Bor, Serbia)



Recenzentski odbor

Prof. dr D. Minié, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr M. Zecevi¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr D. Manasijevi¢, (University of Belgrade, Technical Faculty in Bor,
Serbia)

Prof. dr Y. Du, (Research Institute for Powder Metallurgy, Central South
University, China)

Doc. dr Lj. Balanovi¢, (University of Belgrade, Technical Faculty in Bor, Serbia)



Sadrzaj

Dragan Manasijevi¢, Dusko Minié, Milena Zecevié
O aktivnostima Komiteta za termodinamiku i fazne dijagrame Srbije u
proteklom periodu

2. Trenutni ¢lanovi Komiteta za termodinamiku i fazne dijagrame Srbije

Spisak objavljenih radova u Ccasopisima medunarodnog znacaja Cclanova
3. Komiteta za termodinamiku i fazne dijagrame Srbije u periodu 2024-2025.
godina

Plenarno predavanje:
Dragan Manasijevié, Ljubisa Balanovié, Ivana Markovié, Milan Gorgievski,
Uro$ Stamenkovi¢, Avram Kovacevié¢

1. Al-Sn alloys as composite phase change materials for thermal energy storage:
microstructural and thermal characterization

11

Izvodi radova:

Dragan Manasijevi¢, Ljubisa Balanovi¢, Nicanor Cimpoesu, [vana Markovi¢,
Milan Gorgievski, Uro§ Stamenkovi¢, Aleksandra Stepanovié

L. Microstructural and thermal properties of the Al-Cu eutectic alloy

15

Kristina Bozinovi¢, Dragan Manasijevié¢, Ljubisa Balanovi¢, Ivana Markoviéld,
Milan Gorgievski, Uro§ Stamenkovi¢, Miljan Markovi¢

Microstructural and thermal characterization of some alloys from the ternary
Ag-In-Sn system

17

Milan Nedeljkovi¢, Srba Mladenovi¢, Vladan Cosovi¢é, Ivana Markovié,
Jasmina Petrovié, Uro§ Stamenkovi¢, Milijana Mitrovi¢, Avram Kovacevi¢
Thermal properties of eutectic Sn-0.7Cu alloy reinforced with graphene
nanosheets produced by powder metallurgy technique

19

Milan Gorgievski, Miljan Markovi¢, Nada Strbac, Dragan Manasijevié¢, Vesna
Grekulovié, Dalibor Jovanovié¢, Marina Markovié

4.  Kinetic and DTA-TGA analysis of Cu2+ biosorption on hazelnut shells

21

Marina Markovi¢, Milan Gorgievski, Miljan Markovié, Nada Strbac, Vesna
Grekulovi¢, Milica Zdravkovié, Nemanja Milosevié

DTA-TGA and thermodynamic studies of walnut shells used for the
biosorption of Cu2+ ions from synthetic solutions

23

Uro§ Stamenkovié, Ivana Markovi¢, Dragan Manasijevi¢, Vladan Cosovic,
Milan Gorgievski, Avram Kovacevi¢, Milan Nedeljkovié

6.  Melting temperatures and thermal properties of Sn-Bi alloys and composites

25




Uros Stamenkovié, Ivana Markovié, Milan Nedeljkovi¢, Kristina Bozinovié
Wetting behavior of Sn-Bi solder alloy and composites obtained by powder
metallurgy

27

Ivana Markovi¢, Milica Volojanovié, Uro$ Stamenkovi¢, Dragan Manasijevic,
Milan Nedeljkovi¢, Ljubisa Balanovi¢

Microstructure of Sn-Ag-Cu Composites: Sintered State and Post-Soldering
Analysis

29

Milijjana Mitrovi¢, Sasa Marjanovi¢, Biserka Trumié, Vesna Krsti¢, Milan
Nedeljkovi¢, Jasmina Petrovié

Influence of extrusion process on the comminution of the microalloyed
Cu-Fe-P alloy structure

31

10.

Jasmina Petrovi¢, Srba Mladenovi¢, Milan Nedeljkovié, Ivana Markovié, Uro$
Stamenkovi¢, Milijana Mitrovié

Microstructure and potential of hybrid aluminum composites based on EN
AW-6061 reinforced with Al,03 and walnut shell ash

33

11.

Jasmina Petrovié, Srba Mladenovi¢, Milan Nedeljkovi¢, Ivana Markovic,
Milijana Mitrovi¢, Aleksandra Ivanovié¢

Protective role of gelatin in corrosion resistance of cold-formed copper wire

35

12.

Avram Kovacevi¢, Uro§ Stamenkovié, Milan Nedeljkovi¢
Review of material and process parameters in the production of
drawn SnPb wire

37

13.

Milan T. Pordevi¢, Aleksandar Todié¢, Aleksandar Pordevié¢
Experimental device for investigations of tribological influences in
sheet metal forming

39

14.

Aleksandar Todi¢, Milan T. Pordevi¢, Dusan Arsi¢, Aleksandar Pordevié¢
The influence of vanadium on the microstructure and electrochemical
properties of carbides in chromium-molybdenum steels

41

15.

Veljko Mini¢, Miljana Popovi¢, Milena Zecevi¢, Jelena Miladinovic,
Aleksandar Pordevic¢

Experimental results of phase transition temperatures of the Al-Bi-Ge ternary
alloys

43

16.

Aleksandar Pordevic, Dusko Minié, Yong Du, Milena Zecevi¢
Electrical conductivity of the Al-Bi-Ge alloys

45

17.

Dusko Mini¢, Dejan Guresi¢, Yuling Liu, Milena Zecevié
Brinell hardness of the Al-Bi-Ge alloys

47

18.

Milena Zecevi¢, Dusko Minié, Aleksandar Pordevié, Veljko Mini¢
Experimental test of as-cast samples from the Al-Bi-Ge ternary system

49

19.

Veljko Minié, Aleksandar Pordevi¢, Yuling Liu, Dusko Mini¢, Milena Zecevic¢
Experimental test of phase equilibria of the Al-Bi-Ge ternary system at 400 °C

51

20.

Jovana Galjak, Miljana Krsti¢, Ivan Bogavac, Svetomir Milojevié, Gordana
Milentijevié

Characterization of coal fly ash for the production of coagulant for usage in
wastewater treatmen

53

-1 -



Miljana Krsti¢, Svetomir Milojevié, Jelena Avramovi¢, Ana Velickovi¢, Jovana
Galjak, Vlada Veljkovié¢
Temporal Fractionation and Modeling of Juniper Berry Oil Composition

21 During Hydrodistillation 55
Irma DerviSevié, Jelena Pokié
22. Bioremediation of plastic by microbiomes and its conversion into biopolymers 57
Miladen Sljivié, Miljojka Mijailovié, Svetomir Milojevi¢, Jovana Galjak,
Miljana Krsti¢
23. Obtaining distillate from the Leskovac quince variety 59
Ljiljana Babincev, Jovana Kulizi¢, Andela Babincev
24 Thermodynamic Analysis of Diastase Enzyme Degradation in Different
" Types of Honey 61
Jelena Dokié, Jasmina Dedi¢, Irma DerviSevié¢
25 Environmental Impact Assessment of the REE at the area Contaminated with
" Lead Metallurgy Waste Deposit 63
Jelena Dokié, Jasmina Dedi¢, Irma DerviSevié¢
2 The impact of gauge minerals Feldspar and Diopside Ferroan on heavy
" _metals and REE penetration to the soil 65
Dimitrije Andi¢, Miroslav Soki¢, Aleksandar Jovanovi¢, Branisalv Markovié,
Vaso Manojlovi¢, Zeljko Kamberovié
27. Thermal decomposition of cerussite 67
Gvozden Jovanovié, Dimitrije Andi¢, Dragana Randelovié,
Danijela Smiljani¢, Branislav Markovi¢, Miroslav Soki¢
73 Application of Thermogravimetric analysis on
" combustion study of biomass for Zn extraction 69
Gordana Markovié, Vaso Manojlovié¢, Francisco Javier Dominguez Gutierrez,
Karol Frydrych
29. Phase Diagram Analysis of Ti-Mo-Sn System for p-Titanium Alloy Development 71

- 1ii -



£
T 3| Dvanaesti simpozijum o termodinamici i faznim dijagramima

Review of material and process parameters in the production of
drawn SnPb wire

Avram Kovaéevi¢!?, Uro§ Stamenkovi¢!’, Milan Nedeljkovié¢!®

! Technical faculty Bor, University of Belgrade, VJ 12, 19210, Bor, Serbia

12 akovacevic @tfbor.bg.ac.rs, 0000-0003-4009-4876
1% ustamenkovic @tfbor.bg.ac.rs, 0000-0002-7579-2159
1¢ mnedeljkovic @tfbor.bg.ac.rs, 0000-0002-7927-1334

Abstract

The aim of this study is to review pre-processing parameters prior to forming SnPb
wire through the cold drawing process. The research focuses on different factors
such as chemical composition and homogenity, oxide content, and the initial
mechanical properties of starting materials prior to plastic deformation. Special
attention is given to the selection of appropriate SnPb alloy ratios — primarily
Sn60Pb40 and Sn63Pb37, due to their good mechanical, electrical and thermal
properties. Further analysis of pre-processing steps such as surface cleaning, tool
settings and mechanical processing regime is conducted to determine their effect on
drawability, grain boundary behavior, and resistance to fracture during multi-pass
drawing. All relevant parameters were analyzed in the context of minimizing
processing defects such as wire breakage, ovality, and surface roughness.

It is concluded that chemical homogenity and surface oxides play an important role
in achieving a balance between ductility and strength during the processing. This is
particularly important, given that the drawing process induces a significant amount
of internal stresses. The chemical composition, especially the Sn-Pb ratio, has a
major effect on the recrystallization temperature, which is a key factor defining the
efficiency of the further plastic deformation. The applied thermomechanical
treatment regime plays a crucial role in controlling microstructural evolution and
stable drawing performance under industrial-scale production. This study
contributes to improving production performance, ensuring high quality tolerances
of the final products.

Type of work: original research paper.
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