UNIVERSITY OF FACULTY OF ENGINEERING DEPARTMENT OF

KRAGUJEVAC MECHANICAL
CONSTRUCTIONS AND

MECHANIZATION

KRAGUJEVAC 2019

9TH INTERNATIONAL SCIENTIFIC CONFERENCE - IRMES 2019

RESEARCH AND DEVELOPMENT OF MECHANICAL ELEMENTS AND
SYSTEMS

BOOK OF ABSTRACTS

Editor: Nenad Marjanovic¢

5-7 September 2019, Kragujevac



Book of Abstracts for the 9th International Scientific Conference [on] Research and
Development of Mechanical Elements and Systems, IRMES 2019

ISBN 978-86-6335-061-8

Editor: Nenad Marjanovi¢, Faculty of Engineering,
University of Kragujevac

Editorial assistant: Nenad Kosti¢, Faculty of Engineering, University
of Kragujevac

Technical editor and graphic design: ~ Nenad Petrovic¢, Faculty of Engineering,
University of Kragujevac

Publisher: Faculty of Engineering, University of Kragujevac,
Department for Mechanical Constructions and
Mechanization, Sestre Janji¢ 6, 34 000
Kragujevac, Serbia

For Publisher: Vesna Rankovi¢, Vice dean, Faculty of
Engineering, University of Kragujevac

Printed by: InterPrint, Jurija Gagarina 12, 34000 Kragujevac,
Serbia
Circulation: 200 copies

DOWNLOAD PDF

Copyright © 2019 by Faculty of Engineering, University of Kragujevac
The publication of this Proceedings was supported bz Ministry of Education, Science and
Technological Development of the Republic of Serbia



CONFERENCE CHAIR

Nenad Marjanovi¢, Serbia

INTERNATIONAL SCIENTIFIC COMMITTEE

Ranko Antunovi¢, Bosnia and Hercegovina

Saeid K. Azad, Turkey

Nicolae Balc, Romania

Milan Bani¢, Serbia

Mirko Blagojevi¢, Serbia

Marian Borzan, Romania

Maja Cavi¢, Serbia

Marco Ceccarelli, Italy

Snezana Ciri¢ Kosti¢, Serbia
Nicolae-Florin Cofaru, Romania
Kalyan Deb, USA

Remzo Dedi¢, Bosnia and Hercegovina
Lubomir Dimitrov, Bulgaria
Mircea-Viorel Dragoi, Romania
Jozef Duhovnik, Slovenia

Dragan burdanovi¢, USA

Alexandru Catalin Filip, Romania
Alfonso Fuentes-Aznar, USA

Pedro Javier Gamez-Montero, Spain

Fuad Hadzikadunié¢, Bosnia and Herzegovina

Safet Isi¢, Bosnia and Herzegovina
Lozica Ivanovi¢, Serbia

Janko Jovanovié¢, Montenegro
Janez Kramberger, Slovenia
Bozidar Krizan, Croatia

Sinisa Kuzmanovic, Serbia
Stanislaw Legutko, Poland
Vlado Lubarda, USA

Tamas Mankovits, Hungary
Dragan Marinkovi¢, Germany
Nenad Marjanovi¢, Serbia

Biljana Markovi¢, Bosnia and Hercegovina

Svetislav Markovic, Serbia
Athanasios Mihailidis, Greece
Dragan Mil¢i¢, Serbia

Vojislav Miletnovi¢, Serbia
Radivoje Mitrovi¢, Serbia
Milosav Ognjanovi¢, Serbia
Giorgio Olmi, Italy

Marko Popovié, Serbia

Milan Rackov, Serbia

Ravipudi V. Rao, India

Mileta Ristivojevi¢, Serbia
BoZidar Rosic¢, Serbia

Ivan Samardzié, Croatia

Jozsef Sarosi, Hungary

Vimal Savsani, India

Vilmos Simon, Hungary

Dusan Stamenkovic, Serbia
Victor E. Starzhinsky, Belarus
Blaza Stojanovi¢, Serbia

Jaroslaw Stryczek, Poland
Ghanshyam G. Tejani, India
Milan Tica, Bosnia and Herzegovina
Radoslav Tomovi¢, Montenegro
Sanjin Troha, Croatia

Lucian Tudose, Romania
Miroslav Veres, Slovakia

Reiner Vonderschmidt, Germany
Adisa Vucina, Bosnia and Hercegovina
Kresimir Vuckovié¢, Craotia
Manfred Zehn, Germany



IRMES PROGRAMME COMMITTEE

The IRMES Programme Committee is a constant body which decides on important
matters for future IRMES conferences, such as: the organizer, time and place of
conferences, themes, etc. The committee is made up of representatives from
ADEKO member institutions and organizers of previous IRMES conferences.

Programme Committee Chairman:
Radivoje Mitrovic¢
Programme Committee Secretary:
Zarko Miskovi¢
Programme Committee Members:
Milosav Ognjanovi¢
Vojislav Miltenovi¢
Dragan Mil¢i¢
Milan Rackov
Nenad Marjanovi¢
Radoslav Tomovi¢
Milan Tica
Biljana Markovi¢
Adisa Vucina

HONORARY COMMITTEE

The honorary committee for IRMES 2019 is made up of members which have
through their work and/or authority contributed to the development of machine
elements and systems, as well as creating and maintaining IRMES conferences.
Honorary committee members are from the ranks of distinguished academic
citizens and experts specializing in relevant fields to the conference theme. The idea
behind forming the Honorary committee as a permanent IRMES conference body
is to show much deserved respect and appreciation to deserving researchers, and
to have them actively and formally be included in the organization and workings of
IRMES conferences.

Honorary Committee Chairman:
Slobodan Tanasijevic¢

Honorary Committee Secretary:
Lozica lvanovi¢

Honorary Committee members:

Rados Bulatovi¢ Vojislav Miltenovi¢
Vlastimir Doki¢ Slobodan Navalusic¢
Milomir Gasi¢ RuZica Nikoli¢
Danica Josifovi¢ Milosav Ognjanovic¢
Svetislav Jovici¢ Miroslav Veres
Zvonimir Jugovic¢ Aleksandar Vuli¢

Sinisa Kuzmanovi¢



9th International Scientific Conference
l Research and Development of Mechanical
o Elements and Systems

KERAGLIEVAL 2019 Kragujevac, Serbia, September5-7 2019
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Vertical Kaplan turbines with nominal power of 200 MW, made in Russia, have been installed
at 6 hydroelectric generating sets of "Djerdap 1". Most of the components were made of
steel in accordance with GOST and ASTM standards. During the rehabilitation of the
hydroelectric generating set A6 non-destructive testing methods were performed on parent
material and welded joints of the main oil/air tank and air tank with the auxiliary oil/air tank,
which acts as pressure accumulator in the regulation system, in order to carry out the
analysis of the current state and integrity evaluation for the regulation system of the turbine.
Regulation system supplies the turbine regulator with oil and regulates the movement of
guide vane apparatus vanes. It also regulates the position of runner blades and number of
revolutions of the turbine shaft (Figure 1). Shells of all 3 tanks were made of steel € 1205,
while bottoms were made of Russian steel St 20K. Tests were also performed on pipeline
elements (pipes and elbows). In order to carry out the analysis of the current state and
evaluate the integrity of the air tank, which is a component of the regulation system of A6
turbine at hydro power plant "Djerdap 1", non-destructive tests were performed. These tests
were supposed to confirm the adopted value of quality factor of the welded joint v = 1,
because for this value no damages on parent material and welded joints of pressure
equipment are allowed.
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Figure 1. Appearance of tanks which are integral parts of the regulation system
of A6 turbine

The results of non-destructive tests performed on air tank are presented in this paper.
Mechanical damages were detected by visual inspection at parent material of the shell and
at the upper bottom, as well as discontinuous and incompletely welded joints on the inside
and outside of the tank. Surface linear crack type indications were detected through
magnetic particle testing at intersections of welded joints on the inside of the tank. Internal
crack type defects were detected through ultrasonic testing of welded joints. On the basis
of test results the technology of reparatory welding / surface welding of parent material and
welded joints was created, while on the basis of the analytical calculation of tank strength
the evaluation of its integrity for the following 40 years of operation was obtained. Integrity
of structures is a relatively new scientific and engineering discipline which, generally,
comprises the state analysis, behavioral diagnostics, service life evaluation and rehabilitation
of structures. It means that, aside from the usual situation in which the integrity of the
structure needs to be evaluated when the defect is detected, this discipline also comprises
the stress state analysis of the crackless structure. This approach is especially relevant for
welded structures subjected to operating conditions suitable for crack initiation, such as
fatigue and corrosion.
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