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Acknowledgment: The International Mini-Symposium “Fracture Mechanics and
Numerical Methods” has been organized in the scope of the 70th anniversary of
the Mathematical Institute of the Serbian Academy of Science and Arts. The
Mini-Symposium was organized thanks to the financial support from the Serbian
Ministry of Education, Science and Technological Development under the
projects:

ON 174001 "Dynamics of hybrid systems with complex structures. Mechanics
of Materials”, coordinated through Mathematical Institute of Serbian Academy
of Sciences and Arts with Project Leader Katica (Stevanovi¢) HEDRIH
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TR 35011 “"Pressure equipment integrity under simultaneous effect of fatigue

loading and femperature”, coordinated through Faculty of Technology University
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A WORD FROM THE ORGANIZER

"...In a world made of steel
Made of stone..."

You may remember the 1983 film Flashdance, where the young Alex (Jennifer
Beals) has a day job as a welder in a steel mill (she works in a men's’ world), and
dances at night (she dances in a world of her dreams) in a club in Pittsburgh - the
world's steelmaking capital at the time, producing # of the fotal US steel
production. In a world made of steel and stone, as described in the Oscar winning
movie theme, a new scientific discipline - Fracture Mechanics - appeared in early
20™ Century. The development of steel production technology led to an increasing
application of metals in construction development. The introduction of welding as
a new process of joining metal led to an increase of failures of welded structures.
Therefore, Fracture Mechanics has its origins as a discipline in the studying of
the phenomena of failures and deformations preceding failures. Today, it is
unavoidable as a discipline in the construction process from the standpoint of
assessing the life of the structure, determining residual stresses, selection of
materials and optimization of the structure itself.

There are many reasons for organizing the symposium and conferences dedicated
to Fracture Mechanics, because disaster failures of structures still happen,
hence problems with cracks in constructions are of essence for the safety of
constructions on macro, mezzo, micro and nano-levels.

At the mini-symposium 'Fracture Mechanics and Numerical Methods' organized to
celebrate the 70™ anniversary of the Mathematical Institute of the Serbian
Academy of Science and Arts, the focus is on developing analytical and numerical
tools needed for solving problems of initiation and propagation of cracks in
welded, but also in all other structures under variable cyclic loadings,
temperature and environment.

Ljubica Milovié¢
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PEY OPTAHM3ATOPA

"...In a world made of steel
Made of stone..."

Moxpna ce cehate qpunma us 1983., Flashdance, y kome mnahaHa Alex (Jennifer
Beals) aawy 3asapyje y Yenudanu (she works in a mens' world), a Hohy urpa (she
dances in a world of her dreams) y kny6y y Pittsburgh-y, Tanawwoj ceetckoj
MeTpONnosIM YervKa y KOMe Ce NpOU3BOAUNA YaK & YKyTHe NMpou3BOAtbe YesvKa y
CALl. Y cBeTy CTBOpeHOM OA YenuKa U KameHa, o kKome rosopu Ockapom
HarpahleHa HacfoBHa Hymepa U3 UNIMa, HacTana je noveTkom XX Beka, Hosa
Hay4YHa AUCLMMIIMHG - MeXaHUKa floma. Pa3eoj TexHosoruje npouseoame Yenumka
Aoseo je A0 cBe Behie npumeHe meTana y U3paau KOHCTpykuuja. Ysoherbem
3aBapuBatrba, KGO HOBOT MOCTYMKa cnajaka metana, nosehasa ce 6poj nomosa
30BAPEHUX KOHCTpyKuMja. [aknie mexaHUka Noma je 3amnoyeta npoy4vaBarbem
(PeHOMeHa JIOMa U AePOpMaLin je KOja MpeTX0An oMY, a AGHAC je He3aobunasHa
ANCLMNIAMHG Y TpoLecy KOHCTpyucawa ca CTAHOBUWTA MpoleHe Beka
KOHCTpyKUMje, ofnpehuBarba 300CTANUX HanoHa, w3bopa matepujana WU
onNTUMU3ALIN e CaME KOHCTPYKLMje.

TToeoaa 3a opraHU3OBarbe CUMMO3NjyMa U KOH(pepeHLU ja nocBefieHUX mexaHuum
JIOMG je MHOTO, jep Ce KaTacTpogasHU JIOMOBU KOHCTpYKUUja U farbe porahiajy,
na cy npobnemu NpCrIMHA Y KOHCTPYKLUMjama o4 CYWTUHCKOT 3HaYaja 3a HUXOBY
CUTYPHOCT Ha MAKPO, Me30, MUKPO U HaGHO HUBOUMA.

Ha muHucumnosmjymy "MexaHuka fioma v Hymepudke metone" opraHnM3oBaHOM
MoBOAOM cedaMpeceT roauHa noctojarwa MatemaTmukor uHcTUTYTa Cpncke
aKaaemmje Hayka U YMeTHOCTM, aKLeHaT je Ha passojy GHANUTUYKUX U
HYMEpUYKMUX anatky noTpebHUX 3a peluaBarbe nNpobrema HACTAGHKA WU Linpera
APCNUHA Y 3aBAPEHUM, GNU U CBUM OCTAJIMM KOHCTPYKLUMjama npu [Lenosarby
npomeHsbuBUX onTepehierba, TemnepaTtype U OKoNUHe.

JbyBnLIA MMNOBUT
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PREFACE OF THE ORGANIZER

High computational power of modern computers motivates scientific community to develop new
approaches and methodologies suitable for modeling of scientific and engineering problems. Scientific
discipline that has intensively developed in the last few decades is computational fracture mechanics.
Through the establishment of relevant links between the laws and principles of applied mechanics and
mathematical and computer methods, the failure behavior of scientific and real physical problems can
theoretically be analyzed.

Various mechanical, environmental and chemical effects threaten the strength and durability of
engineering systems under service loading. Such complex phenomena can often cause unexpected in-
service degradation i.e. failure. Therefore, sighificantly important aspect is to assess the integrity of
engineering systems either in design phase or during the periodical technical controls and inspections
through the development of reliable computational models in which appropriate analytical and/or
numerical approaches associated with experimental verifications are taken into account.

Due to importance of a topic, the Mini-Symposium on “Fracture Mechanics and Numerical
Methods" is organized. This scientific meeting aims to encourage of knowledge, experience and new
ideas among scientists and engineers, and fo ensure the public dissemination of the scientific results
achieved, as well as to promote and foster research in computational fracture mechanics.

The Mini-Symposium covers the following themes: structural analysis, fatigue strength
assessment, failure analysis, fracture mechanics and software development for the life assessment,
and the Abstracts of invited lecturers are included in this Booklet.

The support for this Mini-Symposium, provided by the Mathematical Institute of the Serbian
Academy of Sciences and Arts (SASA) and the Ministry of Science and Technological development,
Serbia through the Project OI174001, is gratefully acknowledged.

Organizer of the Mini-Symposium:
! K )

/ i adag
(& Oy rgTLe]

dr Slobodanka Bol janovi¢,
Mathematical Institute of SASA, Belgrade
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TIPEOrOBOP OPTAHU3ATOPA

Bucoka pauyHapcka moh caspemeHux pavyHapa MOoTUBULLIE HAYYHY 3GjeAHULYY Aa Pa3suja HoBe NpucTyne
W MeTOAONOrUje NOrofHe 3a MOAESIUParbe HayYHUX U TeXHUUKUX npobnema. HayuHa aucumnnuHa Koja ce
WHTEH3VBHO pasBuja Yy MOCneawux HeKONMUKO felleHnja je padyHapcka mexaHuka noma. Kpos
ycnoctasibarbe oarosapajyfinx sesa usmely 3axoHa U NpUHLMNG NPUMErbeHe MeXaHUKe U MATEMATUUKUX U
KOMNjyTepCKUX MeTOAa, MOHALIAke MpU JIOMY HAyYHUX U peanHuX @usMukux npobriema moxe 6UTU
TEOopU jCKM GHANN3NPAHO.

PaznuumT eextu npoy3poKOBAHU MNpVIMEHOM MEXAHUUKMX, ATMOCHEPCKMX U XeMUjCKUX YCnoea
Yrpoxasajy YBpCTORY U U3APKIBUBOCT UHXeHepCKUX CUCTema ripu AejcTBy pagHux ontepehersa. Takau
CIIOXeHU (PeHOMEeHU MOTY 13a3BaTU TOKOM paaa owrTeherve, Tj. nom. TTpema Tome, BP0 BaXaH GCMEKT je
NpoLieHa UHTErpuUTeTa UHXeHepckMx cuctema, 6UNO y AU NPOjeKToBakA UMU 3G Bpeme MepuoanYHUX
TEXHUYKMX KOHTPOSIA WU WHCMeKUMja Kpo3 passujarse MOY3AAHUX MPOPAUYHCKUX Mmodesia Y Kojuma cy
yJbyueHU Yy pasmatparbe OAroBapajyfiv  aHaNUTUYKA  U/UNU HYMEpUYKKM  MPUCTYRM  3ajefiHO  ca
eKCrepuMeHTanHUM nposepama.

BaxHocT Teme je aosena 4o opraHu3osarba MUHW-CUMMO3Mjyma oA Hasmeom “MexaHuka noma u
Hymepuuke metoae”. OBaj Hay4YHU CKYM UMG 3a LMIb Aa MOACTAKHE pasmeHy 3HaHA, UCKYCTBA U HOBUX UAgja
nsmely Hay4HMKa U UHXerepa U aa ce oMoryhn jaBHO NpUKasMBarbe MOCTUMHYTUX HAGYYHUX pesynTata, Kao
W AQ NPOMOBULLE U UHULIMPA AGTBA UCTPAXKMBAHG Y PAYYHAPCKO] MEXAHULIM NTOMa.

MuHUu-cumnosnjym obyxesata criefiehe Teme: CTpYKTypanHa aHanusa, rnpolieHa u4pcTohie npw 3amopy,
aHanMW3a NOMA, MEeXAHUKA JIOMa W pa3soj COPTBEpa 3a MpoLieHy NPeocTanor Beka, a ancTpakTyu MO3BAHUX
npenasaya Cy yKiby4eHW y OBOj KrbU3W.

Oppxaearbe oBor MuHU-cumnosnjyma je nogpxaHo oa ctpaHe Matematuukor UHcTUTYyTa Cprcke
aKaaemmje Hayka U yYMeTHOCTU Kao U MUHUCTpCTBA HayKe U TexHONOLWKOr pasgoja Penybnuke Cpbuje y
oksupy npojekta ON174001 Ha yemy ce CPAAYHO 3GXBATBY jEM.

OpraHusatop MuHU-cUMnosujyma:

Lir. -y
@ gty sy

ap CnoboaaHka bosvaHosuh,
Matematnuxm MHcTutyT CAHY, Beorpag
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PROGRAM
INTERNATONAL MINI-SYMPOSIUM

“Fracture Mechanics and Numerical Methods”
Mathematical Institute of SASA and Project OI174001,
Belgrade, Serbia, November 16, 2016, from 10:00-20:00h, room II, first floor, Kneza Mihaila 36

ITporpam
WNHTepHanMoHAIHOT MUHU-CUMIIO3UjyMa

»VleXaHMKa JIOMa U HyMepu4Ke MeToae
Marematuuxu uactutyr CAHY u [pojexat OM174001,
beorpan, 16. HoBemOGap 2016, oxn 10:00-20:00h, cana II, npeu cupar, Kueza Muxanna 36

Organizers:

dr Slobodanka Boljanovié, Associated Research Professor, Mathematical Institute of SASA, Belgrade,
Serbia

Prof. dr Ljubica Milovié, Faculty of Technology and Metallurgy, University of Belgrade, Serbia

Oprannzaropu:

1p Cnodonanka Bossanosuh, sunm nayunn capagnank, Matematnaxn nactutyt CAHY, Beorpan,
Cpbuja

npod. np Jbyouna Munosuh, TexHomomko-MeTamypike haxynTeT, YHnBepauteT y beorpany, Cpouja

Welcome address:
Professor dr Zoran Ognjanové, director of the Mathematical Institure of SASA,
Professor Katica (Stevanovi¢) Hedrih, Project Leader of Project ON174001

Opening remarks by Organizers:

“Importance of Research of Damage and Fracture Mechanics and Numerical Methods™.
dr Slobodanka Boljanovi¢

dr Ljubica Milovi¢

IlozapaBHa peu:
ITpodecop np 3opan Ormanosuh, tupekrop Matemaruukor nacturyra CAHY
TIpodecop Katuma (CreBanoBuh) Xenpux, pyxoomuiai [Ipojekra OH174001

YBoIHA pey opraHuzaTopa: ,,3Hauaj uCmpasicuéarsd y 001acmu MexaHuke 10Ma i HyMepuyKux
Memooda*.

1p Ciaobonanka bossanosuh

1p Jbyonna Musiosnh

First Session chair by:

Slobodanka Boljanovi¢, Mathematical Institute of SASA, Belgrade, Serbia

Jelena M. Pokovié, Technical faculty in Bor, University of Belgrade, Bor, Srbija

Strain Posavljak, Faculty of Mechanical engineering, University of Banja Luka, Bosnia and
Herzegovina,
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First Session - Invited Lectures 30 minutes.

*

Numerical Analysis of the Crack-tip Fields and Two-parameter Fracture Mechanics
Yury G. Matvienko

Mechanical Engineering Research Institute of the Russian Academy of Sciences,
4 M. Kharitonievsky Per., 101990 Moscow, Russia
e-mail: ygmatvienko@gmail.com

Hymepuuka aHaan3a nosba 0KO BpXa NpcaIuHe U IBONAPaMeTapCcKa MeXaHHKa JoMa
Yury G. Matvienko

Mechanical Engineering Research Institute of the Russian Academy of Sciences,
4 M. Kharitonievsky Per., 101990 Moscow, Russia
c-mail: ygmatvienko@ gmail.com

* Numerical and experimental analysis of Pipe Ring Notched Bend specimen

Darko Damjanovic’l, Drazan Kozak™ and Ivan Samardzi¢’
Sveucilidte J. J. Strosmajera u Osijeku, Strojarski fakultet u Slavonskom Brodu,
Trg 1. B. MaZurani¢ 2, Slavonski Brod, Hrvatska
E-mail: ldarko.damﬂnovic@gmail.com 2dkozak @sfsb.hr, *isamar@sfsb.hr

Hymepunuka i eKcliepHMEHTAIHA AHAJIN3A HPCTEHACTOr HCMUTHOT y30PKa

Hapxo I[aM]aHOBPIhl, Hpaxan Kozax™ u WBan CaMapLII/Ih3
Ceeyunmumire J. J. Hltpocmajepa y Ocujexy, Crpojapcku daxynretr y CaaBonckoMm Bpony,
Tpr U. b. Maxypanuh 2, Cnasorckn Bpox, Xpratcka
E-mail: ‘darko.damjanovic @ gmail.com, *dkozak @sfsb.hr, *isamar@sfsb.hr

* Determination of fatigue crack propagation limit curves and their application for
integrity assessment calculations

Janos Lukdcs
Institute of Materials Science and Technology
University of Miskolc, Faculty of Mechanical Engineering and Informatics
H-3515 Miskolc-Egyetemvéros, Hungary
e-mail: janos.lukacs @uni-miskolc.hu

Onpehupame rpaHnyHe KPHUBE PacTa 3aMOPHE NPC/JIHHE U H>EHA IIPUMEHA HA NPOPauyH
OlleHEe HHTErpPUTETA
Janos Lukacs

Institute of Materials Science and Technology
University of Miskolc, Faculty of Mechanical Engineering and Informatics
H-3515 Miskolc-Egyetemvaros, Hungary
e-mail: janos.lukacs @uni-miskolc.hu

* Fracture and deformation at high temperatures
Ljubica Milovic

Department of General Technical Sciences
University of Belgrade, Faculty of Technology and Metallurgy
e-mail: acibulj@tmf.bg.ac.rs

Jlom n gepopManuja Ha NOBMILCHUM TEMIIEPATYPAMa
Jbybuma Munosuh

Ka‘re,:[pa 3a ONIUTETEXHUYKE HAYKE
Texuonowxo-meranypuikn dakynrer Yuusepsurera y beorpaay. e-mail:acibulj@tmf.bg.ac.rs
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TORMHA

Second Session chair by:
Ljubica Milovic, University of Belgrade, Faculty of Technology and Metallurgy
Yury G. Matvienko, Mechanical Engineering Research Institute of the Russian Academy of Sciences,
Natasa TriSovi¢, Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia

Second Session. Invited Lectures 30 minutes.

* Crack initiation life of metallic parts in function of their geometry

Strain Posavljak
Faculty of Mechanical Engineering, University of Banja Luka
Banja Luka, Republic of Srpska, Bosnia and Herzegovina, E-mail: strain.posavljak @unibl.rs

Bexk 10 nojaBe mHANMjaIHe MPCIHE KO MeTAJTHHUX XeJIOBA Y
GyHkUUju BHUXOBE reoMeTpuje

Crpann [locaBmak

MamuHcku dakyaret, YHIBCp3UTCT y bama Jlym
Bama Jlyka, Penyonmka Cprcka, Bocra u Xeprerosuua, E-mail: strain.posavljak @unibl.rs

* Interaction Modeling for Multiple Propagating Fatigue Cracks
Zeljko Bozi¢
University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture,
I. Lucica 5,10000 Zagreb, Croatia, e-mail: zeljko.bozic @fsb.hr

Moaenupame HHTEPaAKLMje PacTa BULIECTPYKUX 3AMOPHUX HPCIANHA
Kemko boxuh

Ceeyunnute y 3arpeby, dakynTet cTpojapcTsa u 6poorpaame,
. JIyauha 5,10000 3arpe6, XppaTcka
c-mail: zcljko.bozic @fsb.hr

* Material characterization and numerical simulation of a dissimilar metal weld to
support phased array ultrasonic inspection

Szabolcs Szdvail”*, Zoltan Bézi, Judit Dudra’, Peter R(’)zsahegyi4
Bay Zoltan Nonprofit Ltd. for Applied Research, Engineering Division, Igléi Street 2, Miskolc 3519, Hungary
e-mail: 'szabolcs.szavai @bayzoltan.hu, *zoltan,bezi @bayzoltan.hu
*judit.dudra@bayzolatn.hu, “peter.rozsahegyi @bayzoltan.hu

Kapakrepuzanuja Mmarepujajia 4 HyMepuuKa cuMyJIanuja pa3HOPOIHOI 3aBAPEHOT CIioja
K20 MOJPIIKA yITPA3BYYHOM HCIHUTHBAKY MeTON0M (hazHe pemieTke

Szabolcs Szdvai'”, Zoltan Bézi®, Judit Dudra’, Peter Rézsahegyi®
Bay Zoltan Nonprofit Ltd. for Applied Research, Engineering Division, Igléi Street 2, Miskolc 3519, Hungary,
e-mail: 'szabolcs.szavai @bayzoltan.hu, ?zoltan.bezi @bayzoltan.hu
*judit.dudra@bayzolatn.hu, “peter.rozsahegyi @bayzoltan.hu

* Residual strength assessment of cyclically loaded structural components

Slobodanka Boljanovic¢
Mathematical Institute of SASA, Department of Mechanics,Kneza Mihaila 36, Belgrade, Serbia
E-mail: slobodanka.boljanovic @mi.sanu.ac.rs, slobodanka.boljanovic @gmail.com

IIpouena npeocrajie uBpcrohe nMKJANYHO onTepeheHMX KOMIIOHEHTH CTPYKTYpa

Cno6omanka bospanosuh
Marematnuku nacrntyt CAHY, Onesbemse 3a Mexannky, Knesa Muxauna 36, Beorpaa, Cpouja
E-mail: slobodanka.boljanovic @mi.sanu.ac.rs, slobodanka.boljanovic @gmail.com
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KOKTEJI - COCTAIL (approximately from 14:15-15:15h)

Third Session chair by:

Darko Damjanovi¢, J. J. Strossmayer University of Osijek, Mechanical Engineering Faculty,
Trg I. B. Mazurani¢ 2, Slavonski Brod, Croatia

Janos Lukacs, Institute of Materials Science and Technology, University of Miskolc,
Faculty of Mechanical Engineering and Informatics

Dubravka Mijuca, University UNION Nikola Tesla Belgrade, Belgrade, Serbia

Third Session. Invited Lectures 30 minutes.

* The application of reanalysis method (modification of dynamic characteristics)
to solve practical problems of structural strength
NataSa TriSovi¢, Ana Petrovié

Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia, E-mail: ntrisovic @mas.bg.ac.rs, aspetrovic @mas.bg.ac.rs

[pumena Merone peanaimsa (MoANPUKANMje THHAMHYKAX KAPAKTEPHUCTHKA)
Ha peliaBame NPAKTHYHHUX NMPodJjeMa YBpcTohe KOHCTpyKIHja
Harama Tpumoswuh, Ana Iletposuh

Mauunckn Qakynrer, Yuusepsurer y beorpagy , Beorpaa, Cp6uja, E-mail: ntrisovic@mas.bg.ac.rs, aspetrovic @mas.bg.ac.rs

* Analytical and numerical calculations of Mode I stress intensity factor
of cracked thin-walled beams

Jelena M. Djokovic’l, Snezana D. Vulovié¢®, RuZica R. Nikoli¢*?, Miroslav M. Zivkovi&*
'Faculty of Mechanical Engineering, University of Belgrade, Bor, Serbia, E-mail: jelenadjokovic @gmail.com
’Faculty of Engineering, University of Kragujevac, Kragujevac, Serbia, E-mail: ysneza@kg.ac.1s, zile@kg.ac.rs
Rescarch Center, University of Zilina, Zilina, Slovakia, E-mail: ruzicamikolic @yahoo.com

AHAIMTHYKU M HyMepuikn metoa oapehusama Mona I paxkropa unrensurera
HAIIOHA TAHKO3UJAHUX IPefa

1 2 23 2
Jenena M. DBokosuh', Cuesxana [I. Bynosuh', Pyxuna P. Huxonuh™'. Mupocnas M. XKuskoBuh
'Texumukn dakyrer y bopy, Yausepsurer y Beorpany, Bop, Cpbuja, E-mail: jelenadjokovic @ gmail.com
q)aKynTeT HH)KeH,epCKI/Ix Hayka, YHuBepsuTeT y Kparyjesuy, Kparyjesan, Cp6uja , E-mail: vsneza@Kkg.ac.rs, zile@Kg.ac.rs
*Research Center, University of Zilina, Zilina, Slovakia, E-mail: ruzicarnikolic @yahoo.com

* Numerical modeling of single overload ratio in fatigue crack growth

Stevan Maksimovi¢
Military Technical Institute, Ratka Resanovi¢ 1, Belgrade, Serbia, E-mail: s.maksimovic @mts.rs

HyMepanO MoOa€/IHNpPamLe HOjEIII/IHa‘IHI/IX MUKOBA Y aHAJTU3U HIUPEHa MPCKOTUHE

Crean MaxcumoBuh
BojHoTexHnun HHCTUTYT, PaTka Pecanosuh 1, Beorpan, Cpbuja, E-mail: s.maksimovic @mts.rs

* Application of extended finite element method for crack propagation modeling
Aleksandar Grbovic,

Department of aviation, University of Belgrade, Faculty of Mechanical Engineering
e-mail: agrbovic @mas.bg.ac.rs

TlpumeHe npomMpeHe METO/1€ KOHAYHUX €JIEMEHATA Y MOAEJIMPAILY PacTa MPCJIUHA
Anexcangap I'p6oBuh

Karezpa 3a Bazmyxorutoscto, Mammuckn (Qakynrer Yuusepsurtera y beorpany
e-mail: agrbovic@mas.bg.ac.rs
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TORMHA

Fourth Session chair by:

ieljko Bozi¢, University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture

Stevan Maksimovié¢, Military Technical Institute, Ratka Resanovié¢ 1, Belgrade, Serbia

Szaboles Szavai, Bay Zoltdn Nonprofit Ltd. for Applied Research, Engineering Division, Miskolc, Hungary

Fourth Session, Part One - Invited Lectures 30 minutes

* Interfacial stress and its analysis by Finite Element Method
Dubravka Mijuca

University UNION Nikola Tesla Belgrade Belgrade, Serbia , E-mail: dmijuca@fgm.edu.rs

Hanonu Ha rpaHMIIu MaTepHujajia 1 BUXoBa aHam3a MeToI0M KOHAYHHUX eJleMeHaTa
yb6paska Mujyua

Vuusepsurer Y HIOH Huxona Tecna Beorpax, Beorpan, Cp6uja, E-mail: dmijuca @fgm.edu.rs

* Micromechanical criterja of ductile frlacture initiation in weldsd steel joints
Marko Rakin, Bojan Medo ™ and Aleksandar Sedmak

! Department of General Technical Sciences , 'University of Belgrade, Faculty of Technology and Metallurgy
c-mail: marko@tmf.bg.ac.rs, bmedjo@tmf.bg.ac.rs
2 Department of Technology of Materials, “University of Belgrade, Faculty of Mechanical Engineering
e-mail: asedmak @mas.bg.ac.rs

MukpoMexaHuYKH KpnTepnjynfn HACTAHKA ;icnnanor JoMa 3aBapeng crojeBa YeJHKa
Mapxo Pakun~, bojau Meho™ u Anexcannap Ceamax

! KaTe,u:pa 3a OO TETEXHUYKE HAYKE, TCXHOJ'IOHJKO—]\IeT‘dJ'IprHKI/I q)'deJ'ITeT yHI/IBep3HTeTa y Eeorpa,uy
R e-mail: marko@tmf.bg.ac.rs, bmedjo@tmf.bg.ac.rs
~ Kareapa 3a TexHosorujy Matepujana, Mamnuckn GakyaretT YHuBep3uTeta y beorpany
e-mail: asedmak @mas.bg.ac.rs

Fourth Session chair by:

Zeljko Boiié¢, University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture
Stevan Maksimovié, Military Technical Institute, Ratka Resanovi¢ 1, Belgrade, Serbia

Szabolcs Szavai, Bay Zoltin Nonprofit Ltd. for Applied Research, Engineering Division, Miskolc, Hungary

Fourth Session, Part Two - [nvited Contribution 20 minutes

* Fatigue life estimation of structural elements up to crack initiation

Ognjen Ognjanovic¢
Military Technical Institute, Ratka Resanovi¢ 1, Belgrade, Serbia, E-mail: ognjenognjanovic @yahoo.com

IIponena Beka ejieMeHATa KOHCTPYKIHja /10 MojaBe MHUIMjaaHOT omTehema
Ormen Ormanosuh

Bojuorexinun uncruryr, Parxa Pecanosuh 1, Beorpay, Cpbuja, E-mail: ognjenognjanovic @yahoo.com




70 years of the Mathematical Institute of SASA, Belgrade, Serbia
O International Mini-Symposium “Fracture Mechanics and Numerical Methods”
wii Mathematical Institute of SASA and Project O 174001, Belgrade, Serbia, November 16, 2016

* Strength analysis of aircraft structural components with respects to
fracture mechanics by finite element

. . e s 2
Katarina Maksimovi¢', Ivana Vasovi¢
'City Administration of City of Belgrade, Kraljice Marije 1, Belgrade, Serbia, E-mail: kmaksimovic@mts.rs
*Gosa Institute, Milana Rakica 35, Belgrade, Serbia, E-mail: ivanavasovic @ gmail.com

Ananmza ‘prCTOhe ¢JIeMEHaATaA aBHOHCKHUX KOHCprKHI/Ija Cca aCIIeKTa MeXaHHMKe JJOMa
OPpUMECHOM KOHAYHHUX €JIeMeHaTa

1 2
Karapuna Makcumosuh', Bana Bacosuh
Tpazncxa ynpasa T'pana Beorpana, Kpamsuiie Mapuje 1, Beorpaa, Cpbuja, E-mail: kmaksimovic @mts.rs
*Uucturyt TOILIA, Munaua Pakuha 35, Beorpaa, Cp6uja, E-mail: ivanavasovic@gmail.com

* Residual life simulation of the tower structure system for oil and gas exploration
Milenko Stasevic

College of Technical Professional Studies, Zrenjanin, Serbia
E-mail: milenkostasevic20 13 @gmail.com

Cumyaanuja npeocraior BeKa TOpHa NoCTPOjeha 32 HCTPakuBame HadTe U raca
Munenko Cramesuh

Bucoka TeXHUUYKA [IKOTA CTPYKOBHUX CTYAM]jd, 3pemanuH, Cpouja
E-mail: milenkostasevic2013 @gmail.com




[
'@ 70 years of the Mathematical Institute of SASA, Belgrade, Serbia
oA International Mini-Symposium “Fracture Mechanics and Numerical Methods”
Mathematical Institute of SASA and Project O 174001, Belgrade, Serbia, November 16, 2016

dr Slobodanka Boljanovié¢, Mech. Eng. and Math.,

Research Associated Professor

Address: Mathematical Institute of SASA,
Kneza Mihaila 36, 11001 Belgrade, Serbia
Tel: +381 63 805 60 85 (mobile) ; +381 11 2881173 (home)
E-mails: slobodanka.boljanovic@mi.sanu.ac.rs: slobodanka.boljanovic@gmail.com

Dr Slobodanka S. Boljanovi¢ was born in Belgrade and after graduation from the First Belgrade Gymnasium
enrolled the Faculty of Mechanical Engineering at the University of Belgrade. She obtained the B. Sc. degree in 1991
at the Department of Aeronautical Engineering. Simultaneously, Dr Boljanovi¢ studied at the Faculty of
Mathematics, University of Belgrade, and in 1994 graduated with the B.Sc. degree at the Department of Mechanics.

Immediately after graduation from the Faculty of Mechanical/Aeronautical Engineering Dr. Boljanovi¢ enrolled
the postgraduate studies at the Department of Aeronautical Engineering where she obtained Master’s degree in 1997,
and under the supervision of Prof. dr Zlatko Petrovi¢, obtained Ph. D. degree in 2006. Furthermore, her second
doctoral dissertation was presented at the Faculty of Mathematics, University of Belgrade under the supervision of
Prof. dr Bosko Jovanovié, and in 2012 she obtained Ph. D. degree at the Department of Numerical mathematics and
optimization.

From 1994 she has been intensively involved in scientific research at the Military Technical Institute Belgrade —
the Department of Strength. Since October 2014 she has been engaged as an associate contributor of Mathematical
Institute of the Serbian Academy of Sciences and Arts, Belgrade. Staring from March 2015 she is employed at the
Mathematical Institute of SASA, first as an Assistant Research Professor and from November 2016 as Associate
Research Professor under Project OI174001 where she develops mathematical models of real physical problems.

Moreover, from 2002 to 2015, as an assistant, then from 2006 senior lecturer, and from 2008 professor of branch
studies at the College of Mechanical Engineering, Belgrade, she has been lecturing for the following subjects: Fluid
Mechanics, Statics and Technical Mechanics.

Through the scientific research activities she examined theoretical and numerical modeling of engineering
systems and materials, as well as fracture mechanics of engineering systems under time-variable loading conditions,
applicable in design phase and/or during exploitation (i.e. periodical maintenance inspections) of structures.
Scientific aspects of realized theoretical investigations, so far, include: the stress analysis, the modeling of material
behavior, the fatigue analysis, fracture mechanics, the development of reliable software programs for the simulation
of residual life related to crack initiation phase, and the strength simulation of structures in the crack growth phase.

The scientific results achieved through the theoretical investigation of different fracture mechanics problems she

published in more then 40 scientific articles/papers, out of which more than 30 as the first author, as well as in two
doctorial dissertations presented at the Faculty of Mathematics and the Faculty of Mechanical Engineering at the
University of Belgrade. Of the mentioned papers with citations in international and national journals indexed in
reference databases, she published, as the first author, 9 papers in scientific international journals, as well as 5 papers
in scientific national journals. Furthermore, she published more than 20 papers in proceedings and presented at the
international scientific conferences.
At the invitation of Editors she is engaged as a reviewer in both top and leading international journals (International
Journal of Fatigue, published by Elsevier and Journal of Engineering Mechanics, published by ASCE), as well as in
leading national journal (Scientific Technical Review, published by the Military Technical Institute). Also, she has
been engaged as a reviewer at two international scientific conferences. Furthermore, as a member of scientific
committee she actively participated in the organization of the international scientific conference in 2013, and
additionally as a member of organizing committee, contributed in preparation of international scientific conference in
2011.
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Ljubica Milovi¢

Degrees:

2008 Ph.D. in technical sciences, University of Belgrade, Faculty of Mechanical Engineering

1999 M.Sc. in technical sciences, University of Belgrade, Faculty of Mechanical Engineering
1994 Welding Specialist Diploma

1991 Dipl. Mechanical engineer, University of Belgrade, Faculty of Mechanical Engineering

Professional memberships

Society for Structural Integrity and Life -DIVK
European Structural Integrity Society-ESIS
Serbian Society of Mechanics

Serbian Welding Society

Positions and employment

2014- Associate Professor, Department of General Technical Sciences TMF

2009-2014 Assistant Professor, Department of General Technical Sciences TMF

1995-2009 Teaching Assistant, Faculty of Technology and Metallurgy (TMF), University of
Belgrade

1992-1994 Research Associate, Department of Motor Vehicles, Faculty of
Mechanical Engineering, University of Belgrade

1991-1992 Research Associate, Institute for Machinery (transport, construction and mining),
Faculty of Mechanical Engineering, University of Belgrade

Scientific field
Fracture mechanics of welded joints
Integrity and safety of structures

Research work

Designing of hydraulic lift platforms, investigation of cargo lifting and transportation units, optic
analysis of stresses and deformations, measurement of residual stresses of welded joints, testing of
mechanical properties of welded joints, testing of fracture mechanics of welded joints,
investigation of high strength low alloy steels, investigation of high temperature steels, low-cycle
fatigue of materials and their welded joints, experimental and analytical analysis of structures in
processing industry.

Social competences

2013- Director of the scientific Journal Structural Integrity and Life EISSN 1820-7863
2010- Assembly President, Society for Structural Integrity and Life
Member of the Editorial Board of the scientific Journal Structural Integrity and
Life
2009- Member of the Managing Board of the Society for Structural Integrity and Life

2008-2010 Secretary-General of the Society for Structural Integrity and Life
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() Information about the Mini-symposium
“Non-Linear Dynamics with Applications in Engineering Systems’’
TOOMHA  ~ in organization of Mathematical Institute of SASA and Project OI
MATEMATHYKOT 174001 - - Belgrade, Serbia, October 26, 2016. -

HHCTHTYTA CAHY

The Mini-symposium “Non-Linear Dynamics with Applications in Engineering Systems” was
successfully held on October 26, 2016, in the Mathematical Institute of SASA. This Mini-symposium
was the third one in the series of the Mini-symposiums organized as a part of the activities of Project OI
174001 with Prof. dr Katica (Stevanovi¢) Hedrih as leader, within the 70 year anniversary of the
Mathematical Institute of SASA. The basic premise for the organization of this Mini-symposium was to
provide the open forum for the exchange of ideas and inspiration among researchers from the Project OI
174001 and their collaborate researchers, as lecturers or an active listener. The organizer of this Mini-
symposium was dr Ivana Atanasovska, Associate Research Professor, representing the Mathematical
Institute of SASA and Project OI 174001, Belgrade, and co-organizer was dr Mirjana Filipovi¢,
Associate Research Professor, representing the Mihajlo Pupin Institute, Belgrade.

Before the working sessions of Mini-symposium, Prof. dr Zoran Ognjanovié¢, director of the
Mathematical Institute of SASA, and Prof. dr Radivoje Mitrovi¢, dean of Faculty of Mechanical
Engineering in Belgrade, briefly addressed to the organizers, esteemed guests and participants.

The 11 Invited Plenary lectures were held during the working part of the Mini-symposium “Non-
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Linear Dynamics with Applications in Engineering Systems” within the three thematic sessions.

The lecturers whose have been invited in this Mini-symposium have many years research affirmation
from different areas in nonlinear dynamics, from analytical and numerical, via experimental research to
applications in real systems. Besides the lectures from Serbia, Prof. dr Valentina Golubovi¢ — Bugarski
for the Faculty of Mechanical engineering, University of Banja Luka, Bosnia and Herzegovina, and Prof.
dr Radoslav Tomovi¢ from the Faculty of Mechanical Engineering, University of Montenegro, have had
the participations as guest-lectures. All of the lectures have been original and very inspirational, and have
been met with great interest of auditorium and accompanied by intensive discussions in the interaction of
information. Each of the speakers after the successful presentation and discussion awarded the Certificate
of the successful Invited Lecture presentation.

Besides the working part of the Mini-symposium, there were the opportunities for informal discussions,
establish new contacts and ideas for future joint research.

Abstracts of the presented lectures in a bilingual presentation on Serbian and English were published in the
Booklet of Abstracts with cataloging in National Library of Serbia. The Booklet of Abstracts is
available on the website of the Mathematical Institute of SASA at the following link
http://www.mi.sanu.ac.rs/novi_sajt/research/conferences.php.

In Belgrade, October 31, 2016. dr Ivana Atanasovska, Associate Research Professor,

Mathematical Institute of SASA



L T
LAYV

70 years of the Mathematical Institute of SASA, Belgrade, Serbia
International Mini-Symposium ‘“Fracture Mechanics and Numerical Methods”
Mathematical Institute of SASA and Project O 174001, Belgrade, Serbia, November 16, 2016

€) HEDRIH
OVIC

0
-

o -
=



(5]
'@ 70 years of the Mathematical Institute of SASA, Belgrade, Serbia
OIS International Mini-Symposium “Fracture Mechanics and Numerical Methods™
Mathematical Institute of SASA and Project O 174001, Belgrade, Serbia, November 16, 2016

Lecture Notes in Mechanical Engineering

Guy Pluvinage
Ljubica Milovic Editors

Fracture at

all Scales
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Jelena M. Djokovic
Ruzica R, Nikolic¢

MEHANIKA LOMA INTERFEJSA
IZMEDJU DVA MATERIJALA

Heograd, 2015
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The Founders of the Institute

Dr. Bilimovié Anton Dr. Ili!-lnln R-Idlvﬂj Dr. Gavrilovié Bogdan ﬂ:t Milan| Milutin
J!;ﬂﬁ .{j&ﬂwf ﬁé"‘ andan | arpden

Dr. Migkovi¢ Vojislav 7 Saltikov Nikola Dr. Karamata Jovan
0.4, -ﬁu

(1)

rOAVHA

MATEMATUHRKOT
MHCTUTYTA CAHY



70 years of the Mathematical Institute of SASA, Belgrade, Serbia
International Mini-Symposium ‘“Fracture Mechanics and Numerical Methods”

g ()
TOCHA

i Mathematical Institute of SASA and Project O 174001, Belgrade, Serbia, November 16, 2016

The Colloquium of Mechanics

MATHEMATICAL
INSTITUTE

The Colloguium of Mechanics is one of the two
historic colloguiums of MISANU, together with the
Colloguium of Mathematics. Its formal and essential
role in the organization of the Institute evelved and
changed during the past seven dacades, along with
the changes of the Institute itself

One of its mast distinguished permanent banchmarks
and the mast Important public activity has been the
arganization of the Mechanics Colloguium. The Me-
chanics Colloguium has eamed reputation of one of
the most prestigious regular scientific tribunes in the
broad area of Mechanics, with the longes! continu-
ous tradition nationwide,

From the founding of MISANL In 1948, there has
always been an important group of researchers in
the field of Mechanics, whose first leader was the
founder and the first director of MISANL, Academi-
cian Anton Bilimovic

Up fo 1961, the seminar talks in the field of the Me-
chanics, including Theoretical Mechanics, Dynamics
of Fluids, Stability of Moticn, Astronomy, were part of
the Mathematics Colloguium. According to Academi-
cian Kenstantin Viaronjec, the Head of the Collogui-
um of Mechanics in 1971, the time of 25th enniversa-
ry of the Institute, more than one hundred such talks
were hald.

The Colloguium of Mechanics was founded in 1961
Lintil March 2016, there were 1283 meetings of its
Mechanics Colloguium. On average, 24 meetings,
with about 4-5 foreign speakers are organized annu-
ally.

The principal tasks of the Colloguium of Mechanics
include

«  organization of weekly lectures, the Mechanics
Colloguium, which range from expasitory lec-
tures in pure and applied machanics ta original
research reports;

organization of public presentation and eval-
uation of scientific projects supported by the
Ministry of Science;

Or, Viatko Briic
Chairman of the Colioguiwm of Mechanics (1073 - 1884)

suppaorting and organizing visits of foreign schen-
tists;

organization and support of workshops, min
conferances, presentations of books, software,
video leclures etc;

monitoring the seminars and other research
activities in the field of mechanics within the
Institute.

The Mechanics Colloguium meels weekly, keeping
the tradition from the very early days of its establish-
ment, on Wednesday at & pm. Currently, The Head
of the Collogquium of Mechanics is Professor Visdimir
Dragovic, with Dr, Bodidar Jovanovié &s the Deputy.
and Dr. Katarina Kukic as the Secretary.

In the penod from 1961 to 1965 the Colloquium of
Mechanics Colloguium was headed by academician
Tatamir P. Andelic {1903-1983) and Prof. Danilo
Raskovic (1910-1885), The Head of the Colloguium
of Mechanics from 1955 to 1973 was Academician
Konstantin Vioronjec (1902-1974); from 1973 to 1954,
Prof. Vigtko Bréic (1919-2000); from 1984 to 2000,
Frof. Veljke Vujicic; from 2000 to 2008, Academician
Viadan Bordevic; from 2006 to 2010, Academician
Teodor Atanackovic, from 2010 to 2012, Prof, Katica
Stevanovié Hedrih, and from 2012 Prof. Viadimir
Drragovic,

In the period from 1975 lo 1994, the Secretary of the
Colloguium of Mechanics was Dr. Dragi Radojevic
(18947-2015), From 1994 until 2010, the Secretaries
were Dr. Borislav Gajic, Dr. BoFidar Jovanovic, and
D, Milena Radnovié, from 2010 to 2012, Dr. Srdjan
Jovig, and from 2012 Dr. Katarina Kukié,
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Usgasaun: MatemaTnukn nHctutyT CAHY
CBEH — Huw

YpegHuum ceecke: CnobogaHka bosbaHosuh
Jbybnua Munoeuh

lNaBHU M 0AroBopHU ypeaHuK: Katnua (CteBaHoBuh) Xegpux

Odgovorno lice za Matematicki institut SANU:
Direktor
Dr. Zoran Ognjanovic, Research Professor
Mathematical Institute of the Serbian Academy of Sciences and Arts
Kneza Mihaila 36, 11000 Belgrade, Serbia
tel: 381-11-2630-170 / fax: 381-11-2186-105
http://www.mi.sanu.ac.rs/~zorano
email: zorano@mi.sanu.ac.rs



