%
1,
ks
s jl.p @

Sind - e

VII" INTERNATIONAL
METALLURGICAL CONGRESS
METALLURGY, MATERIALS, ENVIROMENTAL (MME)

09.06 - 12.06. 2016
OHRID, MACEDONIA



MACEDONIAN UNION OF METALLURGISTS

VII™ International Metallurgical Congress,

METALLURGY, MATERIALS
AND ENVIRONMENT

09" — 12* June 2016
Ohrid, Republic of Macedonia

BOOK OF ABSTRACTS

Edited by:
Sveto Cvetkovski & Goran Nacevski



VII™ International Metallurgical Congress,
(Metallurgy, Materials and Environment)
organized by

Macedonian union of metallurgists
under the auspices of the

Ss. Cyril and Methodius University in Skopje
Faculty of Technology and Metallurgy
Economic Chamber of Macedonia
Engineering Institution of Macedonia

General Sponsor
MAKSTIL AD Skopje

The congress organizers gratefully acknowledge the sponsorship of the follow ing companies:

FENI INDUSTRIES Kavadarci ARCELOR MITTAL Skopje, BUCIM Radovis,
JUGOHROM Ferroalloys Jegunovce, VARDAR Dolomit Gostivar, OGNOOTPORNO
Skopje, RZ Institut Skopje, Aleks Skopje, Tehnicka Kontrola AD Skopje, STEMCOR
Skopje, LIPTERM Skopje, Nikov Konsalting Skopje

SCIENTIFIC TOPICS

e Physical and Mechanical Metallurgy, PMM
e Extractive Metallurgy, EM

e Plastic Deformation and Metal Processing, PDMP
e Welding, W

e C(Casting of Metals, CM

e Corrosion and Protection of Metals, CPM

¢ Process Engineering and Management, PEM
e Nanomaterials and Nanotechnologies, NN

e New and Advanced Materials, NAM

¢ Environmental Protection, EP

e Waste minimization and Recycling, WMR

e Inorganic and Refractory Materials, IRM




VII™ International Metallurgical Congress, Ohrid 2016

Scientific Committee:

Perica Paunovic (Macedonia)
President

Goran Nadevski (Macedonia)-Vice President

Pentti Karjalainen (Finland)

Horst Cerjak (Austria)

Stefan Vodenicarov (Bulgaria)
Sergey Dobatkin (Rusia)

Sorin Dimitriu (Romania)

Peter Mayr (Deutchland)

Mustafa Ubeyli (Turkey)

Jon Mgdeski (Macedonia)
Slobodan Kralj (Croatia)

Mahesh Somani (Finland)
Aleksandar Dimitrov (Macedonia)
Zelko Kamberovic (Serbia)

Georgi Popov (Bularia)

Vencislav Grabulov (Serbia)
Rudolf Valant (Austria)

Kiril Lisickov (Macedonia)

Atef Hamada (Egypt)

Aleksandar Sedmak (Serbia)
Tzanka Dikova (Bulgaria)

Gennady Bagluk (Ukraine)

Nenad Gubeljak (Slovenia)

Hakan Atapek (Turkey)

Irina Chernyak (Belarus)

Mirko Marinkovski (Macedonia)
Dimitar Stavrev (Bulgaria)

Bosko Nikov (Macedonia)

Sead Pasic (Bosnia and Hercegovina)
Orce Popovski (Macedonia)

Ivan Samardzic (Croatia)

Radoslav Grujic (Bosnia and Hercegovina)
Olga Sizonenko (Ukraine)

Tanja Volkov Husovic (Serbia)
Kemal Delijic (Montenegro)

Ivica Garasic (Croatia)

Ruzica Manojlovic (Macedonia)
Bostajn Markoli (Slovenia)

Darko Vuksanovic (Montenegro)
Jarmila Trpcevska (Slovakia)
Dragana Zivkovic (Serbia)

Milenko Rimac (Bosnia and Hercegovina)
Ivan Polajner (Slovenia)

Tomaz Vuherer (Slovenia)

Mithat Jasic (Bosnia and Hercegovina)
Ljubica Milovic (Serbia)

Veneta Srebrenkovska (Macedonia)

Organizing committee:
Sveto Cvetkovski
President

Blagoj Rizov-Vice President

Ivan Banovski
Remzi Abdulai
Zarko Ivanovski
Predrag Sekulovski
Nikolajco Nikolov
Bobe Cecev

Laze Filipov

Igor Bogeski

Saso Nikolcov
Musadik Rustemi
Ana Tomovska
Jovica Mitevski
Sladjana Nikova
Aleksandar Petrovski
Mitko Kocovski
Stefan Kuvendziev
Dafinka Stoevka Gogovska
Jeton Kuci

Vladimir Nikolovski
Nico Nikov

Ratko Ilievski

Zoran Saraginov
Ana Tomova

Sasko Jovanov
Katerina Burevska
Sasko Jovanov
Vance Banov

Dejan Petrusevski
Goranco Petrovski
Petar Simovski



VII" International Metallurgical Congress, Ohrid 2016

NAM -2

MECHANICAL AND THERMAL PROPERTIES OF FILAMENT
WOUND COMPOSITE PIPES
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Silvana Zezova'
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The aim of this study was to investigate the mechanical and thermal
properties of continuous glass fiber reinforced composite (GFRC) pipes
produced by filament winding technique with different winding speed, fiber
tension and winding angle in accordance with the 2’ full factorial experimental
design. The influence of each individual factor to the response function was
established, as well as the influence of the interaction of the two and three
factors. From received results it was concluded that, mechanical properties of
composite specimens were highly effected by winding angles in filament
winding technology. It was found that the estimated first-degree regression
equation with the interaction gave a very good approximation of the
experimental results of the hoop tensile and compressive strengths of composite
pipes within the study domain.

According to results of the thermal characterization of the composite
pipes, it can be concluded that all filament wound pipes have a good thermal
stability and their weight loss was observed at temperature interval from 600 °C
to 1000 °C. Based on the measurements for the glass transition and rate of cure,
it was concluded that crosslinking reaction between the resin and fibers in the
filament wound pipes is already reached in all composites.

Key words glass fiber, filament winding, composite pipes.
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