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MPEJTOBOP

Teopuja CTOXaCTUYKMX ANPEpPEHLMjaNHUX jeaHAuYMHa, KAo Ae0 OMWTe TeEOPUje CTOXACTUYKMX
npoueca, no4yesa je Aa Ce pa3Buja 4YeTpAeceTuMx roayHa npoLIor BeKa pafoBMMA COBjeTCKOr
maTemaTnyapa U.N. TnxmaHa (eHrn. TpaHckpunt Gikhman) v janaHckor matemaTtuuapa K. Utoa (Kisio
[t0) Koju cy, He3aBMCHO jedaH o4 APYror, YBE/U MNojam CTOXacTUYKe andepeHumjaiHe jegHauuHe ynje
je pewerbe npouec Mapkosa. OnwTe je npuxsaheH npuctyn UToa, y 4mjoj je ocHoBK peduHULMja
CTOXaCTUYKOr MHTErpasa Kao WHTerpana cayyajHe ¢yHKuuje no npouecy Brown-osor Kpetarwa. Of
Taja ce 0Ba TeOpMWja MHTEH3MBHO pa3Buja, nocebHo nocne ysohera nojma mapTUHrana og ctTpaHe J.
Doob-a neaecetMx roguMHa npoWAOr BeKa, WTO je omoryhuno d¢opmuparbe B6pOjHUX Kaca
CTOXaCTUYKMX AndepeHLMjaNHMX jeAHAYMHA NO MAPTUHIAIMMA U MAPTUHFAIHUM MepamMa. 3Ha4ajHu
pesyntatu notmyy og |. Gihman-a, A.N. Skorohod-a, H. Kunite-a, S. Watanabe-a, P.A. Meyer-a, H.P.
McKean-a, C. Doleans-Dade-a u mHorux apyrux. ¥ Cpbujuy obnactu CToXaCTUYKUX andepeHLmjanHmx
jeaHauMHa 3HavajHe pesynTaTe cy MNOCTUrAE Tpyne ucTpaxusada ca: [puMpoaHO-maTeMaTUYKOr
dakynteta y HoBom Capy ca MCTakHYTMM akagemukom CreBaHom lMununosuhem, Matematuykor
nmHctutyta CAHY, [MpupogHo-matematmukor ¢akyateta y Huwy ca Boaehom npodecopkom
CsetnaHom JaHKosuh, MaTtemaTtuukor ¢akynteta y beorpagy.

Mmajyhm y Buay pa ce cTtoxaCTMdKMM andepeHuunjasHMM jegHayMHama MaTemaTUdKu
MOZenunpajy AMHaAMUYKM CUCTEMU Ca C/yYajHMM nobygama, Beoma yecto Tuna Gauss-oBor 6enor
WYMa, YMja je maTemaTUuKa MHTepnpeTauuja npouec Brown-oBor KpeTarba, €BUAEHTAH je MHTepec
HayYyHMKa Y CKOpPO CBMM 06/1aCTMMa HayKe M TEXHMKE 3a Mpoy4YaBarbem OBUX jeflHAYMHA U HUXOBO]
NPUMEHU Yy MOAeNMpary Pas/IMunTMX NojaBa, Ha NpUMeEp, Y MeXaHULM, €KOHOMMUjU, EKONOoruju,
€N1eKTPOTEXHULUM, MeAUUNHK, caobpahajy uta. MehyTum, Beoma je ycka Knaca epeKkTUBHO peLumBux
CTOXaCTUYKUX AudepeHUMjaHUX jeiHaunHa, Na je of NocebHOor MHTepeca NPoyYaBare PasIndUTUX
meToaa, Koje omoryhaBajy HUXOBO aHA/IMTUYKO U HYMEPWUYKO peluaBakbe. Y NpUMMEHU casHamwa U
MaTeMaTUYKMX OMMCca CTOXACTUYKUX NpoLLeca UCTakaa ce rpyna ca Kategpe 3a mexaHuMKy MalumHcKor
darynTeTa y Huwy, noyesLm ca pesyataTMma M3 CTOXacTUYKe CTabUIHOCTU KOHTUHYA/THUX, OAHOCHO
OVCKPETHUX CUCTeMa U oAbparbeHMM LOKTOPCKMM AucepTaumjama AeBefeceTux rofuHa npowsior
BEKa, Ha Ty TeMy W cepujom Nyb6/MKOBAaHUX pafoBa M3 TUX AOKTOpaTa, Noc/ie Tora, y OBOM
MUJIEHWNjYMY.

CaBpemeHM npucTyn u3yyaBatby GeHOMEHA 3aMopa CBe BMLUE 3axTeBa anaT Koju jeguHO
CaBpeMeHa MexaHUWKa, a NocebHO Teopuja IMHEAPHMWX, HEIMHEAPHWX U C/IyYajHUX OcLMaaLMja , Kao u
caBpemMeHa maTemaTmyka gocTurHyha onmca cToxacTMyKmMX npoleca ca CBUM eleMeHTMMa MaTema-
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TUUYKe peHOoMeHoIorTnje, MOXKe Aa NoHyan. KomnnekcHa aHanusa npomeHe ontepeherba MalMHCKMX
enemeHaTa y XMbpuUAHUM MALUIMHCKUM CUCTEMMMA Ca C/IOXKEHOM CTPYKTYPOM W reoMeTpujama
YKasyje Ha TO [a Cy M3/I0KEeHU BULLIEAUMEH3MOHOM 3aMOpy U Aa je aHanu3a Hemoryha 6e3 npumeHe
HenvHeapHe AMHaMMKe M M3ydyaBakba CTOXAaCTUYKMX ocuuiaLmja. Yenen CTaNHUX 3axTeBa MHAYCTpUje,
y nocnearux Oecet rogmHa cy gepuHucaHe HoBe Teopuje M3 061acTu 3amopa, Koje objeaunmaBajy
NMOCTaBKe MeXaHUKe maTepujana U MexaHuKe Joma U AedUHULLY HOBE CKYMoBe MapameTapa y3 uujy
nomoh MOXeMO [Aa KBAaHTUPUKYjeMO yTULUA] M3BOPA KOHLEHTPaLMje HamnoHa, MPOM3BO/bHE
reomeTpuje y ycaoBMMa BULLIEOCHOT 3amopa. Te HoBe Teopuje cy TCD (Theory of Critical Distance —
Teopuja KPUTMUHKUX pacTojakba) U MWCM  (Modified Wohler Curve Method — Metoga
moandukosaHe Veler-ose KpuBe) 1 HUXOB [a/bW PAa3BOj UAe Yy HEKOIMKO Mpasala. Tu npasuu cy:
HUCKOLIMK/IMYHUM 3amMOp, BMOpaLuje y 3aMmopy 1M KyMy/laTUBHU edeKaT cToxacTMyKor 3amopa. Bogehu
UCTParKMBaYKM TMMoBM y Cpbuju Ha Temy 3amopa cy ca MawwuHckor dakynTeT y beorpaay, Kao v ca
OPYrux TeXHUYKNX bakyaTeTa u MHCTUTYTA.

Y Tom cmucny, Tema Hawer MuWHU-CMMNO3Mjyma je M3y3eTHO aKTyesHa, 3axTesa
aHraXKOBAHOCT UCTPaXuBaya U y ob1acTu MaTeMaTUKe, Kao U TEOPWjCKEe aivu U EeKCMepuMeHTaiHe
MeXaHWKe.

Y nme opraHmsatopa MuHum-cumnosnjyma

Katuua (CreBaHoBuh) Xeapux
MaTtemaTtuukm nHctutyt CAHY
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PREFACE

Theory of stochastic differential equations, as part of theory of stochastic process, starts to
develop on forties of XX century by works of soviet mathematician I.I. Gikhman and Japanese
mathematician Kisio [t6. Both scientist, independently introduce term of stochastic differential
equation which solution is Markov's process. In the definition of general accepted Ito’s approach,
stochastic integral lays as an integral of random function on process of Brownian movement. Since
that time, this theory has intensive development, especially after introduction of martingale by J.
Doob, in fifties of XX century. This allowed creation of numerous classes of stochastic differential
equation on martingale and martingale values. Significant results were achieved by |. Gikhman, A. N.
Skorohod, H. Kunite, S. Watanabe, P. A. Meyer, H. P. McKean, C. Doleans-Dade and many others. In
Serbia, significant results were achieved by groups of researchers from: Faculty of Sciences from Novi
Sad with prominent academician Stevan Pilipovic; Mathematical Institute of Serbian Academy of
Science and Art; Faculty of Sciences and Mathematics in Nis with leading professor Svetlana Jankovic
and Faculty of Mathematics in Belgrade.

Keeping on mind that stochastic differential equations can be used for modeling of dynamic
systems with random excitations, very often of Gaussian white noise type, which mathematical
interpretation is process of Brownian movement, it is evident that scientists have interest in
research, finding solutions and application of such equation in mechanics, economy, ecology, electro-
technical sciences, medicine, traffic etc. However, there is very narrow class of effectively solvable
stochastic differential equations, which makes interesting research of different methods for their
analytical and numerical solving. There is a particular contribution of Department for Mechanics from
Mechanical faculty in Nis, in discovering, mathematical description and application of new results,
starting from stochastic stability of continuous and discrete systems. This is verified by two doctoral
dissertations and published papers last twenty years.

Contemporary approach in research of fatigue phenomenon have more demand toward
science of mechanics, particularly in theory of linear, nonlinear and random oscillations, as well as
mathematical achievements in description of stochastic processes with all elements of mathematical
phenomenology. Complex analysis of loading variation on machine elements in hybrid mechanical
systems with complex structure and geometries, leads to conclusion that they are exposed to multi-
axial fatigue. This also means that analysis is impossible without application of nonlinear dynamics
and understanding stochastic oscillations. Due to always present demands from industry, in last ten
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years new theories in fatigue are formulated, which integrate basic fracture mechanic ideas with
mechanics of material. As a result a new class of parameters emerged and helps us to quantify
influence of any type of stress raiser under multi-axial fatigue loading. These new theories are TCD -
Theory of Critical Distance and MWCM - Modified Wohler Curve Method and their further
development goes in few directions. Those directions are: low-cycle fatigue, vibrations in fatigue and
cumulative effect of stochastic fatigue. Leading research teams in Serbia in this field of research are
from Faculty of Mechanical engineering in Belgrade and other technical faculties and institutes.

All above noted makes the topic of our Mini symposia very state-of-the-art and requires
engagement of researchers from mathematics, as well as from theoretical and experimental
mechanics.

On behalf of the organizers of Mini-symposium

Katica (Stevanovic) Hedrih
Mathematical Institute of SASA
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Organizers:
Katica R. (Stevanovic) Hedrih, Mathematical Institute SASA
Radivoje Mitrovi¢, Faculty of Mechanical Engineering, University of Belgrade
Junfeng Zhao, School of Science, Northwestern Polytechnic University, Xi’an, Shaanxi
Natasa TriSovi¢, Faculty of Mechanical Engineering, University of Belgrade

OpraHusaropu:
Katuua (CresaHosuh) Xeapux,
Matematunukun nHctutyt CAHY y beorpagy, pykosoamnay, MNpojekta ON 174001.

Pagusoje Mutposuh,
MawwmnHcku dakynTet, YHuBep3uteT y beorpagy,
KoopauHaTop bunatepanHor npojekta 3-19 nsmehy Cpbuje n HapoaHe Penybanke KuHe.

JyHdeHr 3xao,
Northwestern Polytechnic University, Xi'an,
KoopanHaTop bunatepanHor npojekta 3-19 nsmehy Cpbuje n HapoaHe Penybanke Kune.

Harawa Tpuwosuh,
MawwnHcku dakynTet, YHuBepsuteT y beorpaay, y4ecHuK npojekata O 174001 um 3-19.
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Welcome addresses

Zoran Ognjanovi¢
Director of Mathematical institute of the Serbian Academy of Sciences and Arts

Vladimir Popovié, State secretary of State,
The Ministry of Education, Science and Technological Development of the Republic of Serbia

O6pahare gobpopownuue:
3opaH OrwaHosuh
Ounpektop MatemaTtnykor uHcTUTyTa Cpncke akagemuje HayKa U YMETHOCTH

Bnagumup NMonosuh, apxashn cekpetap
MUWHMCTapCcTBO NPOCBETE, HAayKe M TEXHO/IOWKOT pa3Boja, Bnage Penybnuke Cpbuje

MpBa cekumja — First Session.

Mpepcenasajyhu:

CseTnaHa JaHkoBuh, MprpogHO-maTemMaTUYKK GpaKynTeT YHUBep3uTeTa y Huwy
Wei Li, Northwestern Polytechnic University, Xi’an

Pagusoje Mutposuh, MawwmnHcku dakynTeT, YHUBep3uTeT y beorpaay

Chairmans:

Svetlana Jankovi¢, Faculty of Science and Mathematics at University of Nis

Wei Li, Northwestern Polytechnic University, Xi’an

Radivoje Mitrovi¢, Faculty of Mechanical Engineering, University of Belgrade

Opening lecture

Dynamics of a fractional derivative type of a visco-elastic rod with
random excitation
Stevan Pilipovi¢
Serbian Academy of Sciences and Arts and
Department of Mathematics and Informatics , University of Novi Sad, Serbia
e-mail: <stevan.pilipovic@gmail.com>

,U,VIHaMVIKa n3sopga (bpaKLI,MOHOI' TUNa 3a BUCKO-e/1aCTUYHU WTan ca
cnydajuum nopemehajuma
CreBaH Nuaunosuh
Cpncka akagemmja HayKa U YMETHOCTU U
JenapTmaH matemaTtuke u uHbopmaTtuke YHusepsuteta y Hosom Caay, Cpbuja
e-mail: <stevan.pilipovic@gmail.com>



”

Mini-Symposium “Stochastic Vibrations and Fatigue: Theory and Applications
Project Ol 174001 in Mathematical Institute of SASA and Bilateral Project 2015-2017, No.: 3 - 19,
Faculty of Mechanical Engineering, University of Belgrade and Department of Applied Mathematics,
School of Science, Northwestern Polytechnic University, Xi’an, Shaanxi.

MI SASA, Belgrade, Serbia, July 4, 2017, at 11 h, Auditoria |

Invited Lectures - MpepaBara no nosuey:

Some effects of perturbations on solutions of backward stochastic differential equations
Authors: Jasmina Djordjevi¢, Svetlana Jankovi¢
Faculty of Sciences and Mathematics, University of Nis, Serbia

E-mail: djordjevichristina@gmail.com, sviank@pmf.ni.ac.rs

Hekun edeKktn neprypbaumja Ha pewerba “backward” croxactTuukux gudepeHumjanHUxX jegHaumHa
Aytopu: JacmuHa hophesuh, CBetnaHa JaHkosuh
MpupoaHo maTemaTnukn dpakynTet, YHmuBepsuteta y Huwy, Huw, Cpbuja

E-mail: djordjevichristina@gmail.com, sviank@pmf.ni.ac.rs

%k %

An application of Taylor expansion in the approximation of solutions to various types of stochastic
differential equations
Authors: Marija MiloSevi¢, Miljana Jovanovi¢ and Svetlana Jankovié¢
Faculty of Sciences and Mathematics, University of Nis, Serbia

E-mail: : 27marija.milosevic@gmail.com, mima@pmf.ni.ac.rs, svjank@pmf.ni.ac.rs

MpumeHa Tejnoposor pa3Boja y anpoKcMmaLmju pelierba pas/IMunTUX TUNOBA CTOXaCTUUKUX
AndepeHUmnjanHUx jegHauMHa
AyTtopu: Mapuja Munowesuh, MusbaHa JosaHosuh 1 CeetnaHa JaHKosuh
MpupoaHo maTemMaTnukn dakynTet, YHmuBepsuteTta y Huwy, Huw, Cpbuja

E-mail: 27marija.milosevic@gmail.com, mima@pmf.ni.ac.rs, sviank@pmf.ni.ac.rs

A review: Two methods and two models for investigation of stochastic stability of deformable forms and
dynamical processes in hybrid systems with complex structures

Author: Katica (Stevanovi¢) Hedrih
Mathematical Institute of SASA, Belgrade, Serbia

e-mail: khedrih@sbb.rs

JepaH nperneg: [ise meToae U ABa MOAeNa CTOXacTUUKe ctabunHocTn gedpopmabunHux ¢popmm n
AVHAMMUUKUX Npoueca y XM6pUAHMM CMCTEMMMA Ca KOMMJIEKCHUM CTPYKTypama

Aytop: Katnua (CtesaHosuh) Xegpux
MatemaTtunuku uHctutyT CAHY, Beorpag, Cpbuja

e-mail: khedrih@sbb.rs

Dpyra cekuyuja —Second Session.

Mpepcenasajyhu:
Drazan Kozak, University of Osijek, Faculty of Mechanical Engineering, Slavonski Brod, Croatia

Junfeng Zhao, Northwestern Polytechnic University, Xi’an
AneKkcaHpap Ber, MawwnHcku darynTet, YHuBep3uteT y beorpaay
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Chairmans:

Drazan Kozak, University of Osijek, Faculty of Mechanical Engineering, Slavonski Brod, Croatia
Junfeng Zhao, Northwestern Polytechnic University, Xi’an

Aleksandar Veg, Faculty of Mechanical Engineering, University of Belgrade

Lecture: Application of improved genetic algorithm in microstructure optimization of closed cell material
Authors: Junfeng Zhao, Radivoje M. Mitrovi¢
Applied Mathematics Department, School of Science, Northwestern Polytechnical University,
Xi’an, Shaanxi, 710072, China
Email: zhaojf@nwpu.edu.cn
Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia
E-mail: rmitrovic@mas.bg.ac.rs

MpepaBarbe: MpumeHa NO6O/bLIAHUX FEHETUUKUX aIFOPUTAMA Y ONTUMU3ALMjU MUKPOCTPYKTYpe
3aTtBopeHor henunjckor matepujana
Aytopu: Junfeng Zhao, PaguBoje Mutposuh
Applied Mathematics Department, School of Science, Northwestern Polytechnical University,

Xi’an, Shaanxi, 710072, China

Email: zhaojf@nwpu.edu.cn

MawwnHcku daryntet, YHuBepsuteT y beorpaay, beorpag, Cpbuja
E-mail: rmitrovic@mas.bg.ac.rs

kk %

Lecture: First passage problem of a kind of fractional dynamical system under noise excitations
Authors: Wei Li, Natasa Trisovic
School of Mathematics and Statistics, Xidian University, Xi’an, Shaanxi, 710071, China
Email: liweilw@mail.xidian.edu.cn
Faculty of Mechanical Engineering, Department of Mechanics, University of Belgrade, Belgrade, Serbia
E-mail: ntrisovic@mas.bg.ac.rs

MpepaBarbe: MpBU NPONA3 CTOXAaCTUUKOr AMHAMUUKOT cucTeMa ca GPaKLMOHUM U3BOLOM NOA,
FaycoBom nobygom
AyTtopu: Wei Li, Hatawa Tpuwosuh
School of Mathematics and Statistics, Xidian University, Xi’an, Shaanxi, 710071, China
Email: liweilw@mail.xidian.edu.cn
MalwwnHcku dakyntet, YHuBepsuteT y beorpaay, beorpag, Cpbuja
E-mail: ntrisovic@mas.bg.ac.rs

kk %

Lecture: Role of stochastic vibrations in neural and fault dynamics
Authors: Srdan Kosti¢, Kristina Todorovic¢
Institute for Development of Water Resources "’Jaroslav Cerni’”,
Belgrade, Serbia
E-mail: srdjan.kostic@jcerni.co.rs
Faculty of Pharmacy, Department for Mathematics and Physics, University of Belgrade
Belgrade, Serbia
E-mail: kisi@pharmacy.bg.ac.rs
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MpepaBatbe: Ynora ctoxacTUUKUX BUBpaLmja y AMHaMULM pacesa U HEYpoHa
AyTtopu: CphaH Koctuh, Kpuctuna Togoposuh
MHcTuTyT 33 Bogonpuspesy ' Japocnas YepHu'’, beorpag, Cpbuja
E-mail: srdjan.kostic@jcerni.co.rs
dapmavueyTtcku pakyntet, Kategpa 3a matemaTuKky 1 pusnky, YHuBepsuteT y beorpagy,
Beorpaga, Cpbuja
E-mail: kisi@pharmacy.bg.ac.rs

kk %

Lecture: Monte Carlo simulation method application in stochastic stability analysis of
complex nano-systems
Author: Ivan Pavlovi¢
Faculty of Mechanical Engineering, University of Nis, Nis, Serbia
E-mail: pivan@masfak.ni.ac.rs

MpepaBsare: MpumeHa MoHTe Kapno cumynaumje y aHannsm cToxactuuke ctabunHoctu
CNIOXKEHUX HaHO-cucTema
AyTop: UBaH NMasnosuh
MawwnHckn daryntet, YHusepsuteT y Huwy, Huw, Cpbuja
E-mail: pivan@masfak.ni.ac.rs

kk %

Tpeha cekuuja — Third Session.

Mpepcenasajyhu:

Harawa Tpuwosuh, MawmnHckn paryntet, YHuBep3uTeT y beorpaay,

AneKkcaHpap Cegmak, MawnHcKkKn dakynteT, YHUBep3uteT y beorpagy

DejaH b. Momunnosuh, UHCTUTYT 3a UcnuTUBake MaTepujana, beorpag, Cpbuja

3narta Jenaunh, MawwnHcku dakyntet, YHuBepsutet y Capajesy, CapajeBo, bocHa un XepueroBuHa

Chairmans:

Natasa TriSovi¢, Faculty of Mechanical Engineering, University of Belgrade

Aleksandar Sedmak, Faculty of Mechanical Engineering, University of Belgrade

Dejan B. Momcilovig, Institute for testing of materials IMS, Belgrade, Serbia

Zlata Jelaci¢, Faculty of Mechanical Engineering, University of Sarajevo, Sarajevo, Bosnia and Herzegovina

Lecture: Vibration analysis in the thermal power plant
Authors: Aleksandar Veg, Emil Veg
Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia
E-mail: aveg@mas.bg.ac.rs, eveg@mas.bg.ac.rs

MpepaBatbe: AHanu3a Bubpaumja y TepmoeneKkTpaHm
AyTtopu: AnekcaHaap Ber, Emun Ber
MawwwnHcku darkynTet YHuBepsuterta y beorpaay, beorpaa, Cpbuja
E-mail: aveg@mas.bg.ac.rs, eveg@mas.bg.ac.rs

kk %
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Lecture: Fatigue crack growth in friction stir welded AA 2024 T joint
Authors: Aleksandar Sedmak, Drazan Kozak
Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia
E-mail: asedmak@mas.bg.ac.rs
University of Osijek, Faculty of Mechanical Engineering, Slavonski Brod, Croatia

E-mail: dkozak@sfsb.hr

Mpepasarbe: Pact 3amopHe nNpcanHe y 3aBapeHom T-cnojy Tperem
Aytopu: AnekcaHgap Ceamak, [iparkaH Kosak
MawwnHcku daryntet, YHuBepsuteT y beorpaay, beorpag, Cpbuja
E-mail: asedmak@mas.bg.ac.rs
University of Osijek, Faculty of Mechanical Engineering, Slavonski Brod, Croatia

E-mail: dkozak@sfsb.hr

%k %

Lecture: Reinventing gradient mechanics
Authors: Dejan B. Momcilovi¢, Radivoje M. Mitrovi¢
Institute for testing of materials IMS, Belgrade, Serbia
E-mail: dejan.b.momcilovic@gmail.com
Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia
E-mail: rmitrovic@mas.bg.ac.rs

Mpepasatbe: NMoBpaTak mexaHULUM rpagujeHara
Aytopu: flejaH 6. Momuunosuh, Pagusoje M. Mutposuh
MHCTUTYT 3a ncnutusarbe matepujana UMC, beorpag, Cpbuja
E-mail: dejan.b.momcilovic@gmail.com
MawwwnHcku darkynTet YHuBepsuterta y beorpaay, beorpag, Cpbuja
E-mail: rmitrovic@mas.bg.ac.rs

kk %

Lecture: Fatigue crack initiation in a spur gear tooth root
Author: Daniela Risti¢
TEHNIKUM TAURUNUM High School of Engineering, Belgrade-Zemun, Serbia
E-mail: daniela.ristic@gmail.com

Mpepasare: HactaHak 3amopHe NpCcAvHe y KOpeHy 3ynua LMANHAPUYHOT 3ynYaHuKa
Aytop: faHunena Puctuh
TEXHUKYM TAYPYHYM, B1COKa MHKerepCKa LWKOIa CTPYKOBHUX CTyAMja
Beorpaa-3emyH, Cpbuja
E-mail: daniela.ristic@gmail.com

YeTBpTa ceKumja — Fourth Session.

Mpepcenasajyhu:

Kpucrtuna Togoposuh, dapmaueytckun pakyntet, Kategpa 3a matemaTuky 1 ousnky, YHuBepsutet y beorpagy
AneKkcaHpap Ber, MawwnHcku darynTeT, YHUBep3uteT y beorpaay

Danuena Puctuh, TEXHUKYM TAYPYHY M, BUCOKa MHKeHepCKa LLKOMa CTPYKOBHMX CTyauja
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Chairmans:

Kristina Todorovié, Institute for Development of Water Resources "’ Jaroslav Cerni’
Aleksandar Veg, Faculty of Mechanical Engineering, University of Belgrade

Daniela Risti¢, TEHNIKUM TAURUNUM High School of Engineering, Belgrade-Zemun, Serbia

Lecture: Perturbation methods applied for solving nonlinear pendulum oscillations
Authors: Misa Stojicevi¢, Branislav Popkonstantinovi¢
Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia
E-mail: mstojicevic87@gmail.com

MpepaBare: MeToaa neprypbaLmja npumerbeHa y pellaBakby HeJIMHEAPHUX ocuuiaumja KnaTHa
Aytopu: Muwa Crojuhesuh, bpaHucnas NMonKoHcTaHTUHOBUN
MawwnHckn dakyntet, YHuBepsuteT y beorpaay, beorpag, Cpbuja
E-mail: mstojicevic87@gmail.com

kk %

Lecture: Contact force problem in the rehabilitation robot control design
Author: Zlata Jelaci¢
Faculty of Mechanical Engineering, University of Sarajevo
Sarajevo, Bosnia and Herzegovina
E-mail: jelacic@mef.unsa.ba

Mpepasatbe: NMpobaem KOHTaKTHe cune y Au3ajHy ynpas/bayke cTpateruje pexabunauraunoHmx pobora
Aytopu: 3nata Jenaunh
MawwunHckun dpakyntet, YHuBep3autet y Capajesy, CapajeBo, bocHa n XepuerosmHa
E-mail: jelacic@mef.unsa.ba

kk %

Lecture: Risk based approach to integrity assesment of a large steel structure
Authors: Aleksandar Sedmak, Snezana Kirin, Petar Stanojevic
Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia
Innovation Center of the Faculty of Mechanical Engineering, Belgrade, Serbia

MNpepasatbe: MpoueHa MHTErpuTeTa BEJIMKUX YEIMYHUX KOHCTPYKLIMja 3aCHOBaHa Ha OLeHN pusuKa
AyTtopu: AnekcaHgap Ceamak, CHexkaHa KupuH, Netap CraHojeBuh
MawwwnHckux pakyntet, YHuBepsuteT y beorpagy, beorpag, Cpbuja
MHoBaupoHn ueHTap MawunHckor dakynTeT YHuBepsuteta y beorpagy, beorpag, Cpbuja
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SERBIAN - CHINESE SCIENCE & TECHNOLOGY COOPERATION
FOR YEARS 2015-2017, PROJECT NUMBER 3-19
Fatigue estimation in probability of a stochastic dynamical system
under random loads

Project Description

The content of this project is fundamental research, which belongs to the fields of mechanics and engineering.
The project studied the estimation of fatigue probability for one kind of structural systems subjected to
random loads, and the project will be finished by three points of mathematical analysis, Monte-Carlo
simulation and laboratory tests respectively. Firstly, from the viewpoint of mathematics, random loads may be
modeled as Gaussian white noise, wide-band noise, bounded noise and modulated noise respectively. After
that, fatigue estimation in probability was dealt by studying the response and behavior of such kinds of
stochastic dynamical systems. The methods to get fatigue probability were concerned with the stochastic
averaging method, equivalent linearization, finite difference and so on. The analytical results with respect to
fatigue estimation such as reliability function, mean time of first passage is given in this part. From the aspect
of simulation, Monte-Carlo simulation, a method which is based on probability statistics theory, simulating all
kinds of noise excitations by computer program and solving equations from the original stochastic dynamical
systems, was the best way to testify the efficiency and correction of all proposed methods. In addition, all the
numerical results about fatigue estimation are needed to display. From the viewpoint of experiment study, the
Serbian side utilizes their advanced laboratory instrument to collect sample data so as to build a mathematical
model and determine some critical parameters which affects vibrations characteristics of tested machine
elements or systems. As a relevant test samples the conveyor idlers rolling bearings are chosen. During the
laboratory testing they exposed to radial loads and rotational speeds larger than those in real working
environment — in order to accelerate their failure. Then the estimation for fatigue probability, position and size
were obtained respectively after finishing the research on mathematical model. Actually, the loss of local
stiffness or quality in engineering structure usually leads to the fatigue, and system response leaving from its
structural safe domain, called the first-passage, is theoretically exactly corresponding to this fatigue. Therefore,
what we did is that we studied the problem of first-passage in stochastic dynamical systems. Basically, the first-
passage is a branch of reliability research, which is also a hot topic in the field of stochastic dynamics due to its
important measure for fatigue estimation. Consequently, some approaches often used in deterministic
dynamical system such as generalized cell-mapping developed by Xu, Galerkin method carried forward by
Spanos and stochastic averaging method proposed by Zhu can be used in our project. All achieved results
provided significant instruction to improve structural stability and lifetime.

Project Actuality

Technological development brings all kind of the new mechanical systems for example new development in
material science put forward mechanical systems describes using fractional derivatives. The problem of
reliability of such mechanical systems has not been studied yet and it lacks theoretical and other methods for
solving it. There have been some attempts in the recent years to give some mathematical framework which can
be used in studies, but only with limited success. New methodology has to be invented in order to have
analytical methods for solving problem. Approximation which has to be used to give the answer in the
analytical form has not been found yet. Therefore, simulation methods are of considerable importance in order
to strengthen theoretical efforts. Apart from being the guiding tool for analytical method, simulation method
has its own importance since for the complex mechanical system it is the method of preference. Development
of new simulation technologies is important direction of research on its own. Appearance of new hardware and
software tools which can perform simulation fast has enabled very precise and fast simulation.
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MPOrPAM HAYYHE U TEXHONTOLWLKE CAPAAHE
U3MEDBY PENYBJ/IMKE CPBUJE U HP KUHE 3A MEPUO/ 2015-2017, 6poj npojeKta 3-19
YTuuaj cnyuajuux ontepeherba Ha NpouUeHy 3amopa KOHCTPYKLMja ca npuMmeHama

Onuc npojeKTa

CapprKaj oBOI NpojeKTa je GpyHOAaMeHTa/IHO UCTPAXKMBaHE Koje Npunaga nosby MeXaHuKe M UHXKerepcTBa. Y
NpojeKTy ce aHanu3uMpa npoueHa BepoBaTHohe 3amMopa 3a jeAHy BPCTY CTPYKTYPASHUX CUCTEMA U3NONKEHUX
cnyvajHum ontepehersuma. Pe3yaTaT NpojeKTa je UCKasaH Ha TPWM HauMHa: MaTeMaTUYKOM aHanusom, MoHTe-
Kapio cumynaumjom u nabopaTtopujckMm TecTuparbem, pPecnekTUBHO. Hajnpe ca maTemMaTWyKoOr CTaHOBMULITA,
cnyvajHa ontepehersa mory 6UTH MoaenoBaHa Kao raycoBCKU 6enun Wym, LUMPOKO-MOjacHU LWYM, OrPaHUYEHU
WyM WAW MOAYAUCAHW LWyM pecnekTuBHo. lpoueHa BepoBaTHOhe 3amopa MOXKe ce WMCKasMBaTU Kpos
npoy4yaBarbe 043MBa M MOHAllaka AMHAMUYKOr cuctema. MeTog 3a aobujarbe BepoBaTHohe 3amopa Moxke
61T pa3maTpaH Kpo3 CTOXAaCTUUKM METOJ ycpefrbaBarba, METO[ EeKBMBANIEHTHE JMHeapusauuje, MeTos,
KOHAUYHWUX Pa3fiMKa U CMYHO. AHANUTUYKKM pesyaTaTu fobujajy ce y cKaagy ¢ NPOLLEHOM 3aMOpa Kao LWTO cy
dYHKUMjA NOy34aHOCTU WAWN cpenrbe Bpeme npBor nposasa. Ca crtaHoBuwTa cumynauuje, MoHTe Kapno
cMmynauuja je meTog 3aCHOBaH Ha BepoBaTHOMKM CTAaTUCTUYKE Teopuje U CUMy/aMpa cBe BpCTe Wyma nobyae
KOMMjyTEPCKMM NPOrpamMom M peLlaBa jegHaunHe N3BOPHOr CTOXaCTUYKOT AMHAMMUYKOT cucTema. To je Hajbosbu
HauuH Aa ce NoTBpAY ePUKACHOCT U TAYHOCT CBUX NPEANOKEHUX MeToAa. Y Be3M NpoLEeHe 3aMopa KopucTe ce
HYMepPUYKM pe3ynTaTtu. lybuTaKk noKasHe KPyTOCTU UAW KBAZIUTETA Y UHMKEHEPCKO]j CTPYKTYpU 06UYHO AoBOAM
[0 3aMopa, a CMCTEM OZroBapa TaKo LUTO HanyLlTa CBOj CTPYKTypanHo 6e3b6efHM AOMEH, Ha3BaH NpPBuY Nponas,
LUTO TEOPUjCKM Ta4HO oAroBapa oBom 3amopy. CTora, oHo wTo Tpeba Aa ce ypaam je Aa ce npoyyasa npobnem
NpBOr nposiasa y CTOXaCTUYKOM AMHAMWMYKOM cuUCTEMY. Y OCHOBW, MPBM NPOJA3 je rpaHa MUCTpaxkusarba
noysgaHocTW, Koja je Takohe akTyenHa Tema y o6nacTu CTOXacTUYKe AMHamuKke 360r cBoje BaXKHOCTU Y
NpUYMeHU 3a NpoLieHy 3amopa. CXO4HO TOME, HEKM MPUCTYNU KOjU Cy YecTo KopuwheHu Kog, AeTepPMUHUCTUYKO
OMHAMUYKOr CUCTEeMA, Kao LITO Cy reHepanusoBaHo manuparbe henuja Koje je passuo Kcy, ManepkuHoBsa
MeToAa Kojy je NoKpeHyo CNaHOC M MeTOZ CTOXaCTUYKOT ycpeatbaBarba Koju npeanaxe Ky moxe ce Kopuctu y
0BOM npojekTy. CBM OYeKMBaHM pesynTatn obesbeguhe 3HauyajHa ynyTcTBa 3a nobosbluakbe CTPYKTypasiHe
CTabuUNHOCTM U Tpajakba.

AKTYyenHoCT npojekTa

Mpobnem Noy3AaHOCTM MALLMHCKMX KOHCTPYKLMja je Beoma BaxaH. OH ce npoy4yaBa AyKe Bpeme v HaheHa cy
pellerba 32 HEKe MeXaHWUYKe CUCTEME Ca Pa3INYUTUM yCrexom. Y HEeKMM Npobiemmuma KNacuuHUX MeXxaHUUYKUX
cucTema npobsiem je pelleH ca 3a0BosbaBajyhum ycnexom. MehyTum, TEXHOOLWKM Pa3Boj AOHOCK HEKe HOBEe
MexaHW4Ke cucteme. Ha npumep, HOBM Pas3Boj y UCTpaxmBary Matepujana Hamehe mMexaHWUKe cucteme Koju
ce mory onucat kopuctehu dpakumoHe ussoge. Npobaem NOy3faHOCTM TaKBUX MALLUMHCKUX CUCTEMA je BeoMa
MHTepecaHTaH M HOB M jOW je Ha MOYETKY Pa3Boja, TaKo A3 HeJoCTajy TEOPUCKM U APYTrM METOAM 33 HUXOBO
pelwaBarbe. Buio je nokywaja y nocnearmx HEKOMKO roAMHA A3 Ce A3 MaTemMaTUYKM OKBUP KOjU ce MoXKe
KOPWUCTUTK y NpoyYaBarbMMa, ain ca orpaHUYeHnm ycnexom. Mopa Aa ce cMUCIM HOBa MeTOA0/10r1ja, Kako bu
ce pobune aHanUTUYKe MeToZe 33 pellaBakbe npobnema. ANpoKcMMALLMja Koja ce mopa KOPWUCTUTK 3a AaTu
OAroBOP Y aHaIUTUUKOM 06AMKY jow Huje npoHaheHa. CTora, cMMmynaLMOHe MEeToAe Cy 04, BEMKOr 3Havaja y
LUW/by jayarba TeOpUjcKUX Hanopa. Ocum WTo uma Bogehu anat 3a aHa/MTUUKe MeToLe, MeToZa CUMmynaumja
MMa CBOj 3Hauyaj jep je 3a KOMM/IEeKCaH MeXaHW4YKU CUCTEM TO MeToga M36opa. Pa3Boj HOBUX TEXHOJIOTUja
cMMynaupje je BaxkaH npaBal, UCTparkmBakba cam no cebu. MNojaB/bMBarbe HOBOr XapaBepa U codpTBeEpa Koju

mory 0baB/batTh cumynaumjy 6p3o omoryhaBa Beoma npeupsHy 1 6p3y cMmynaLmMoHy npoueaypy.

15



”

Mini-Symposium “Stochastic Vibrations and Fatigue: Theory and Applications
Project Ol 174001 in Mathematical Institute of SASA and Bilateral Project 2015-2017, No.: 3 - 19,
Faculty of Mechanical Engineering, University of Belgrade and Department of Applied Mathematics,
School of Science, Northwestern Polytechnic University, Xi’an, Shaanxi.

MI SASA, Belgrade, Serbia, July 4, 2017, at 11 h, Auditoria |

Radivoje Mitrovi¢

PERSONAL DETAILS

Name Radivoje Mitrovi¢
Scientific title Full professor, Lecturer
Gender Male

Date of Birth March 11, 1957
Nationality Serbian

E-Mail rmitrovic@mas.bg.ac.rs

EDUCATION BACKGROUND

1988-1992. Doctor of Philosophy (Ph.D.), General Machine Design, University of
Belgrade — Faculty of Mechanical Engineering, Belgrade, Serbia;

1981-1988. Master of Philosophy (M.Phil.), General Machine Design, University of
Belgrade — Faculty of Mechanical Engineering, Belgrade, Serbia;

1981. Graduate engineer (Dipl.—Eng.), Thermal Science Engineering, University of

Belgrade — Faculty of Mechanical Engineering, Belgrade, Serbia
WORKING EXPERIENCES
2003-present Lecturer, Full Professor, General Machine Design Department, University

of Belgrade — Faculty of Mechanical Engineering, Belgrade, Serbia;
THE MOST IMPORTANT RECENT PAPERS PUBLISHED
[1]Miskovic Zarko., Mitrovic Radivoje, Maksimovic Vesna, Milivojevic Aleksandar: ,Analysis and prediction of
vibrations of ball bearings contaminated by open pit coal mine debris particles”, Technical Gazzete, 2017, Vol.
24, No. 6, pp.1-10
[2]Grujicic Rade, Tomovic Radoslav, Mitrovic Radivoje, Jovanovic Janko, Atanasovska Ivana, The Analysis of
Impact of Intensity of Contact Load and Angular Shaft Speed on the Heat Generation Within Radial Ball Bearing
(Article), THERMAL SCIENCE, 2016, vol. 20, No. 5, pp. 1765-1776
[3]Stefanovic Nebojsa, Mitrovic Radivoje, Popovic Predrag, Creative problem solving methods in education
field and compare classic and matrix 2003, Science Journal of EDUCATION, 2016, Vol. 4, No. 5, pp 135-144
[4]Miskovic Zarko, Mitrovic Radivoje, Stamenic Zoran, Analysis of Grease Contamination Influence on the
Internal Radial Clearance of Ball Bearings by Thermographic Inspection (Article), THERMAL SCIENCE, 2016, vol.
20, No. 1, pp. 255-265
[5]Mitrovic Radivoje, Miskovic Zarko, Djukic Milos, Bakic Gordana, Statistical correlation between vibration
characteristics, surface temperatures and service life of rolling bearings - artificially contaminated by open pit
coal mine debris particles (Proceedings Paper), 21ST EUROPEAN CONFERENCE ON FRACTURE, (ECF21), (2016),
vol. 2 pp. 2338-2346
[6]Djukic Milos, Bakic Gordana, Sijacki-Zeravcic Vera, Rajicic Bratislav, Sedmak Aleksandar, Mitrovic Radivoje,
Miskovic Zarko, Towards a unified and practical industrial model for prediction of hydrogen embrittlement and
damage in steels (Proceedings Paper), 21ST EUROPEAN CONFERENCE ON FRACTURE, (ECF21), (2016), vol. 2,
pp. 604-611
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Junfeng Zhao

PERSONAL DETAILS

Name Junfeng Zhao
Scientific title Lecturer

Gender Male

Date of Birth 08/14/1977
Nationality China

E-Mail zhaojf@nwpu.edu.cn

EDUCATION BACKGROUND

2005.09-2012.12 Studied in the Department of Applied Mathematics, Northwestern

Polytechnical University, Shaanxi, Xi’an China. Received Doctor’s degree

in 2012. PhD supervisor: Prof. Junzhi Cui
2000.09-2003.08 Studied in Institute of Computational Mathematics and

Scientific/Engineering Computing of Chinese Academy of Sciences,

Beijing China. Received Master’s degree in 2003.
1996.09-2000.07 Studied in the Department of Applied Mathematics of Northwestern

Polytechnical University, Xi’an China. Received Bachelor’s degree in

2000
WORKING EXPERIENCES
Lecturer, Department of Applied Mathematics, School of Natural and Applied Sciences,
Northwestern Polytechnical University, Xi'an, Shaanxi 710129, China
THE MOST IMPORTANT RECENT PAPERS PUBLISHED
[1]Jun-Feng Zhao, Stochastic response of dynamical system with fractional derivative term under wide-band
excitation. Mathematical Problems in Engineering. 2016, ID, 9638523
[2]Zhao Junfeng, Li Wei. Optimum design for unit cell of composite material with periodicity. Computer
Engineering and Applications, 2012,48(28):229-233
[3]Zhao Junfeng, Li Wei. Optimum Design for Microstructures of Closed-cell Materials Based on Thermal
Conductivity, The 2010 International Conference on Computational and Information Sciences, Chengdu, China
2010, 1029-1032(El: 20111113739678)
[4]Zhao Junfeng, Li Wei. Application of improved genetic algorithm in microstructure optimization of closed-cell
material, The 2010 International Conference on Computer Application and System Modeling , Taiyuan City,
China 2010, 86-90(EIl: 20104913453980)
[5]Zhao J.-F., D.-Q. Chen, Y. Xu. Empirical Bayes Test for One-side Truncation Parameters with Asymmetric Loss
Functions using NA samples, International Journal of Pure and Applied Mathematics,27,No.1(2006),11-20
[6]Zhao Junfeng, Li Wei. BIFURCATIoN AND CHAOS IN A BUSINESS CYCLE MODEL, JOURNAL OF DYNAMICS AND
CONTROL, 2005,3(4):39-42
[71Wei Li, Wei Xu, Junfeng Zhao, Shaojuan Ma. Stochastic optimal control of first passage failure for coupled
Duffing-van der Pol system under Gaussian white noise excitations. Chaos, Solitons & Fractals, 2005, 25(5):
1221-1228
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Natasa Trisovic

PERSONAL DETAILS

Name Natasa Trisovic
Scientific title associate professor
Gender female

Date of Birth July 01, 1963
Nationality Serbian

E-Mail ntrisovic@mas.bg.ac.rs

EDUCATION BACKGROUND

06/11/2007 Ph.D., Applied Mechanics, Belgrade University

21/06/1995 M.S., Applied Mechanics and Engineering Science, Belgrade University
23/11/1987 Diploma, Mechanical Engineering, Belgrade University

06/1982 Diploma (4-yr. program), Vocational education

mathematical-technical associate, Kraljevo, Serbia

WORKING EXPERIENCES

2013-present Associate Professor, Department of Mechanics, Faculty of Mechanical
Engineering, Chair of Engineering Mechanics, Belgrade University
2008-2013 Assistant Professor, Department of Mechanics, Faculty of Mechanical
Engineering, Chair of Engineering Mechanics, Belgrade University
1995-2008 Teaching Assistant, Department of Mechanics, Faculty of Mechanical
Engineering, Belgrade University, Chair of Engineering Mechanics
1989 -1995 Assistant — trainee, Department of Mechanics, Faculty of Mechanical

Engineering, Belgrade University
THE MOST IMPORTANT RECENT PAPERS PUBLISHED

[1] Yadong Zhou, Xiaochen Hang, Shaoging Wu, Qingguo Fei, Natasa Trisovic, Frequency -dependent random
fatigue of panel - type structures made of ceramic matrix composites, Acta Mechanica Solida Sinica, (2017).
[2] Zhou Yadong Wu Shaoqing Trisovic Natasa R Fei Qingguo Tan Zhiyong, Modal Strain Based Method for
Dynamic Design of Plate-Like Structures (Article), SHOCK AND VIBRATION, (2016),

[3] Grozdanovic Ines B, Todorovic Kristina D, Vasovic Nebojsa, Buric Nikola, Trisovic Natasa R, Interplay
between internal delays and coherent oscillations in delayed coupled noisy excitable systems (Article),
INTERNATIONAL JOURNAL OF NON-LINEAR MECHANICS, (2015), vol. 73 br., str. 121-127

[4] Li Wei, Chen Lincong, Trisovic Natasa R, Cvetkovic Aleksandar S, Zhao Junfeng, First passage of stochastic
fractional derivative systems with power-form restoring force (Article), INTERNATIONAL JOURNAL OF NON-
LINEAR MECHANICS, (2015), vol. 71 br. , str. 83-88

[5] Allaboudi Ezedine, Maneski Tasko Dj, Trisovic Natasa R, Ergic Todor, Improving Structure Dynamic
Behaviour Using a Reanalysis Procedures Technique (Article), TEHNICKI VJESNIK-TECHNICAL GAZETTE, (2013),
vol. 20 br. 2, str. 297-304
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Mini-Symposia supported by the Project Ol 174001 in Mathematical
Institur e of of Serbian Academy of Science and Arts

Title Organizer

Non-Linear Dynamics i e
25.05.2016 Yl Katlc.a R. (Stevanovic)

HenunHeapHa AMHamMMKa Hedrih

Fractional Calculus with Applications in Problems of

Diffusion, Control and Dynamics of Complex systems
13.07.2016 PauyH dppaKLMOHOr peaa ca npMmeHama y Mihailo Lazarevié¢

npobnemvma audysuje, ynpasrbatba U AUHAMKKE

C/IOKEHUX cUCTEMA

Non-linear Dynamics with Applications in

Engineering Systems Ivana Atanasovska
26.10.2016

HennHeapHa AvHamMKKa ca npyMeHama y Mirjana Filipovié

WHXEH epPCKMM CUCTEMMUMA

Fracture Mechanics and Numerical Methods Slobodanka Boljanovic
16.11.2016

MexaHuKa 1oma 1 Hymepu4yke meTtoae Ljubica Milovi¢

Non-Linear Theoretical Basis in Description of Real

World Phenomena B . .
30. 11. 2016 ) ) Julijana Simonovic

HenvnHeapHe TeopujcKke OCHOBE y OMNUCY MojaBa

peanHor ceeta

Biomechanics and Modelling of Biological Systems ]
07.12.2016 Andelka Hedrih

BriomexaHuMKa U moaenoBare BMOIOLWKUX cucTema

Ivana D. Atanasovska,

Contact Mechanics: Theory and Applications i i
14.03.2017 Y . pp Katlc..a R. (Stevanovic)

KoHTaKTHa MexaHuKa: Teopuja 1 npumeHe Hedrih

Radivoje M. Mitrovi¢

Nonlocal Theory of Mechanical Structures Danilo Karlici¢
25.04.2017 ) .

HenokanHa Teopuja y CTPYKTYPHOj MEXaHULM Milan Caji¢

Stochastic Vibrations and Fatigue: Theory and Katcljc.ahR. (Stevanovic)

Applications He _” ] . .
04.07.2017 Radivoje M. Mitrovic¢

CroxacTtnuke ocumnaumje u 3amop: Teopuja u
npumeHe

Junfeng Zhao
Natasa TriSovié
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