HN360pHoM Behy MammuHckor gpaxkyarera 'y Humy

Kanmunar mp Jynujana CumoHoBmh, acucTeHT mpumpaBHUK MammHckor
dakynrera YuHuBep3uteta y Humy, wuctpaxkuBau Ha mnpojekty ON144002-
[IpobGnemu TeopHjcKke U TEXHUYKE MEXaHHMKE KPYTHUX M UBPCTHX Tela. MexaHuka
Marepujana, OCHOBHe Hayke-MaTemaThka U MexaHnka, MHUHHCTapCTBO 32 HAYKY H
texHoornjy PemyOimmke CpoOwuje, (2005-2010), pykxoommoma Ilpod. mp K.
(CreBanoBuh) Xenpux, UCIyHHIIA j€ CBE 3aKOHOM PEryJIMCaHE YCIIOBE 3a CTUIAmE
HACTaBHO-HAYYHOT 3Barha aCHCTEHT y o0nactu Teopujcke U MpuMEmhEeHe MEXaHUKE
U TpUjaBUja C€ Ha paclUCaHU KOHKYpC, KOju je ob0aBJbeH y nucTy Haponane
HoBHHE 071 26. neuemOpa 2008. rogune.

N36opHo Behe Mammnckor ¢akynrera YHuBep3utera y Humy, Ha ceaHuIM
onpxanoj 27. pebpyapa 2009. rogune, Hac je umeHoBano y KoMucujy 3a nucame
u3Bectaja. 4. mapra 2009. roguHe cMO MpUMWIM OJJIYKY O UMeHOBawy Komucuje
3a nucame wu3BemrTaja. llpoyuumBHIM MOAHETY JOKyMEHTalH]y, IOAHOCUMO
cinenechu:

MN3BELHITAJ KOMUCUJE

A. Buozpaghcku u cmpyunu nooayu o0 npujas.beHom Kanouoamy

Jymujana 1. (pohena Byjak) CumonoBuh, mumi. mam. wHr, poheHa je aBrycra 1975
roaune, (ox oua Byjak Jdymana u majke Hagexne p. MusbkoBuh), y CapajeBy. OCHOBHY H J1Ba
pa3pena maremarnike rumHasmje “OrmeH [Ipumna” 3aBpmmna je y CapajeBy.

VY cBOjoj mpHjaBu HaBOAYW, Ja MOWITO ce 300r paTHHUX JejcTaBa y bocHu Hanasuna y
Humry, Ty je u 3aBpmmia rumuasujy “bopa CrankoBuh”, a moTom ce ynucana Ha MammuHCKH
daxynter YHuBepsureta y Humy. Ctynupajyhu Ha oBoM ¢axkynaTeTy BUILE IyTa joj ce IpyKuia
npwinKa “/a MOTBpAM CBOja 3HaMka M KOMIUIETHPA CBOja MCKycTBa”, TuMe 1mTo je 1997. m 1998.
rOJIMHE YYeCTBOBaJIa Ha MalllMHKUjaJamMa, TakMuueht ce y 3aHamy Ha npeaMmeruma Maremartuka |
u |l m MammHCKHM eleMeHTH, TpH YeMy je, ocBajaia, 3a Mammacku (akynrer y Humry, mpsa
MecTa.

300r CBOjUX WHTEpPECOBama 3a METOJEC KOHAUYHUX eJIeMEHaTa, 3alpeMHHa U pa3jIuKa
oktobpa 1999. romune je mnoxahama wuHTepHanMoHanHy Jecewmy akazemujy y Oxpuny y
opranuzaiuju yHuepautera u3 Epnanrena (Hemauka) ca pagom Ha Temy Meroga KOHA4YHHX
pasznuka (Introduction to finite difference methods), na je 3aTo cBOj AMIUTOMCKH paj paauia Ha



NpUMEHU MeToJle KOHayHuX enemeHata. Jlumommpana je 21.04.2000. rommne ca TemMoM
“IIpuMjeHa MeToAe KOHAYHHUX eJIeMEHATAa y AHAJIM3U HANMOHCKOI CTamba MOJHOXKja 3ynua
3ynuaHuka”. JlurioMcks paj je onbpanuia ca Hajsurinom oreaom 10 (mecer).

Cse uCnuTe HA PEAOBHUM CTyAHjaMa, CMEP XUAPOCHEPTETCKH, j€ TIOJIOKHUIIA Ca CPETEHOM
orenoMm 9,38 (meBeT u TpUAECET OCaM CTOTHX).

Panu ycaBpmaBama 3Hama 13 eHraeckor jesuka 1991. rogune je GopaBuia, Mecell JaHa,
y Enrneckoj, aktuBHO yuehu je3uk 3a mta moceayje mehyHnapoanu ceprudukar. EHrineckn jesuk
je HactaBmia na ycaBpamraBa U TokoM 1999. romaune moxahajyhu xypc y Okcdopn uneHTpy y
Humy un Toxom 2006. moxahajyhu cpemmu Bumu (IIeCTH OJ OCaM HHBOA) KypC Yy IIKOJIH
eHrieckor jesuka Anrena @umep y Humry. 3a Bpeme cTyauja je monoxuiaa paHIlyCKU je3UK ca
omenom 10(mecer).

Toxkom 1998. moxahanma je Kypc mpuMeHe pauyHapa y opranusauuju Hramujanckor
kom3yiaara (ICI) ma Mammnckom dakyarery y Hurry ycaBpmaBajyhu 3anama u3 WORD-a u
EXELL-a, mro morBphyje mummoma kojy moceayje. CHanasu ce u y panxy ca FEMAP-om y
KOjeM je pajuia cBOj AMIUIOMCKH paa. Kao u y nporpamuma Math-CAD, Maple u Mathematica.

Kao acucrent-npumnpaBuuk Ha Katenpu 3a Mexanuky MammHcKor —QakyaTera
VYuupep3utera y Humy y mepuony on ¢ebpyapa 2001. no debpyapa 2007., apxkana je ca
yCIIEXOM BeKO€ U KOHCYJITAIMje ca CTyIEHTUMa M3 MpeIMeTa

Enacronnmammka,
Mexanuka | - CraTuka,
Mexanuka |l-Kunemartuka,

Mexannka ll1- JInramuka,
ca npekunoMm y Toky 2002.-2003., 2004.-2005. u 200.8-2009. ronune kanga je
Owta Ha OJICYCTBY 300T pol)ema 1 Here J1Ba CMHA | jeHe Khepu.

VYuecnuk je Beher O6poja mehyHapoaHux u JjoMahux ceMHHapa, CUMIIO3UjyMa U
koH(pepeHIMja o1 kojux Oux m3aBojuia yuemrhe Ha 6 th European Solid Mechanics Conference
(ESMC2006) y BbymummemTu , 28. aBrycta — 1. cenrem6pa 2006., koje je duHaHCHpao
yapyxeme EU Marie Curie Actions, a Ha ocHOBY MoTpeOHUX pedepeHIr KOoje je 3aXTeBao
KOHKYpC 3a MJaJie¢ UCTpakuBade Tora JApyluTBa. Mcro yapyxkeme je (QuUHAHCHpPANIO U HEHO
noxahame kypca TC1 SICON event: Stability and Bifurcations of Nonlinear Dynamical Systems,
DISAT - University of L’Aquila 1-7, jynma 2007 romune. OBe roauHe je, Takohe moOuina GpuHAHCH]CKY
noxpmky EU Marie Curie Actions, paou yhewha y TC1 SICON event: y Jluony koju ce HacTaBsba
kpajem mapta 20009.

On janyapa 2002. no janyapa 2006. uctpakuBad je Ha nmpojekTuma: 1616-Peanaun
npobiemMu MexaHuke, koopauHatop Maremarnuku uHCTUTYT CAHY u 1828-/lunamuka u
yIpaBJbamkhe aKTHBHUM KOHCTPYKIHMjama, KoopAuHAaTop MamuHckn (akynter YHuUBEp3HUTETa y
Humy, nox pykoBoactBom [Ipod. np Karume (CreBanoBuh) Xenmpux. O0a mpojekra
¢uHaHCHpaHa cy o1 cTpaHe MUHHCTapCTBa 3a HAyKy M 3aIUTHTY )KUBOTHE cpeanHe PemyOmuke
Cpbuje. On janyapa 2006. npuxBaheHa je Kao UCTpaKMBay, ca UCTPAKUBAYKOM KOMIICTCHIIN]jOM
HayuHe kateropuje bl, a ca ocTBapeHMM pe3yiaTaTuMa MpPOMEHMJIA je KaTeropujy y A3, Ha
npojexty ON144002 npexo Maremaruukor uncruryra CAHY, nmoxg pykoBoactsom Ilpod. mp
Karuie (CreBanosuh) Xempux.

Opn 2001. ronuHe oTnodvena je mociaeauruioMcke cryauje Ilpumemene Mmexanuke
Ha Karenpu 3a Mexanuky, MamuHckor ¢gakynTeTa YHuUBep3uTeTa y Hulry y okBUpY KOjuX je 10



maja 2006., y3 nBa mpekuaa 30or pohema nBa cMHA W jeaHe KhepH, TOJOXKHIA CBE HCIIHTE
npeaBul)eHe pememeM 0 MarucTapckuM cryaujama op. 612-76/2, ox 19.01.2001. a o omryumn
HacraBao HayuHor Beha MammHckor (akynrera YHupep3utera y Humry:

v Tenszopcku pauyn, ouena 10 (zecer)

v Ananumuuka mexanuka, y OKBUpY Kora je oJ0paHuiIa U CEMHUHAPCKH paf ,,O Kpemarby
06a mena” , oniena 9 (neBer)

v Excnepumenmanne memode u memponozuja, y OKBUPY Kora je oa0OpaHWiIa H
ceMHHApCKu pan Meperse (ppexsenyuje nuezokepamuuxux niouuya”, omnexa 9 (neser)

4 Teopuja ounamuukux cucmema, y OKBUpy Kora je ogOpanuia u ceMunapcku pag ~ 90
nayce 30 eoouna nenuneapne ounamuxe: bomwe je marve u marse je euwe!™, onena 10 (mecer)

v Enacmo u naiacmomexanuxa, ouena 10 (mecer)

v Teopuja nenuneapnux ocyunayuja, onicua 10 (necer)

08. maja 2008. ycnemrHo je ogOpaHuia MarucTapcky Tesy ,,JunHamuka mexanuukux cucmema
cnoxcenux cmpykmypa' ypaheny mox mearopctsoM npod. ap Karume (CreBanosuh) Xempux,
npes koMmucujoM y meh)ynapoanom cactaBy. Komucujy cy nopen menropa unnmwiu: IIpodecop
Giuseppe Rega (University ’’La Sapienza’>, Roma), mnpod. ap Jparam MmunocaBibeBuh,
(Yuusepsurer y Kparyjesiy) u npod. ap Brnagumup Pandesuh (Yuusepsurer y [Ipumrunmu).

9. nenem6pa 2008. apxuBcku je moaHena 3axTeB MamumHckoM (akynrery y Humry, 3a
OlLICHYy Hay4YHE 3aCHOBAaHOCTH Ka0 W yCBajambe TeME 3a H3paay IOKTOPCKE IUcepTaluje MOA
HA3UBOM ,JunHamuxka u cmaouaHocm XuOpuoHuX OUHAMUUKUX cucmema’ U TMPEJIoKuIa 3a
mentopa npod. ap Karuue (CreBanoBuh) Xenpux. o nanac (5. mapra 2009. roauue), Huje
MMEHOBaHa KOMHCH]a 3a MHCAkE MU3BEINTAja O OLICHW HayYyHEe 3aCHOBAHOCTH IMPHjaBJbEHE TE3€ 3a
U3paay JOKTOPCKE AUCEpTaIyje.

VY Opaky je ca IIpegparom CumonoBuh m nma nBa cuHa M Khepky. CtamGeHo je
CUTyHUpaHa, MOTyhHOCT 3a KyHOBHHY cTaHa T0OOMJIa je Kao MJIaJd HAyYHU PaJHUK YHHUBEP3UTETA
y Humy Ha koHkKypcy DoHnamnmje 3a pemaBame CTaMOSHHX MoTpeda MauX HAyYHUX PaTHHKA
U yMeTHHKa YHuBep3utera y Humry, on 15. HoBemOpa 2003. roaune, a mo 0OCHOBY OCTBApEHUX
pe3yJTara J0Talallliber HCTPAKUBAYKOT, HAYYHOT M pajia y HaCTaBH.

b. Oojasvanu paoosu
b1*. Hayunu paooeu nyéaukosanu y uaconucuma meljynapoonoz snauaja

1. Hedrih (Stevanovic) K. and Simonovic J., (2002), Phase Portraits and Homoclinic
Orbits-Visualization of Nonlinear Dynamics of Reductor, Jornal of Politechnica
University Timisoar, Romonia, Transaction on Mechanical Engineering, Tom 47(61),
Suplement, May 2002, Editura Politehnika.,, pp.76-86., ISSN 1224-6077
http://www.utt.ro/english/pbseng.shtml R61=1

2. Hedrih (Stevanovic) K. and Simonovic J., (2003), Nonlinear Phenomena in Dynamics
of Car Model, Facta Univesitatis, Series mechanics, Automatic Control and Robotics,
Vol.3 No.14, 2003. pp.865-879.YU ISSN 0534-20009.
http://facta.junis.ni.ac.yu/facta/macar/macar200302/macar200302sadrzaj.html R61=1
3. Hedrih (Stevanovic) K. and Simonovic J., (2007), Transversal Vibrations of a non-

conservative double circular plate system, FACTA UNIVERSITATIS Series:
Mechanicc, Automatic Control and Robotics, VOL. 6, N° 1, 2007, PP. 3-64 R61=1

4. Hedrih (Stevanovic) K. and Simonovic J., (2008), Transversal Vibrations of a Double

Circular Plate System with Visco-elastic Layer Excited by a Random Temperature




Field, International Journal of Nonlinear Sciences and Numerical Simulation, 9(1), 47-
50, 2008, ©Freund Publishing House Ltd. ISI R51a=8

Ykynno z Rij =11 (npema xpumepujymuma us ocnosnux nayka - Mamemamure u  mexanuxe)

5.

b2*. Hayunu paooeu nyoiauKkoeanu y 4aconucuma HAauuoHAIHo2 3Hauaja

Hedrih (Stevanovic) K. and Simonovic J., (2007), Dynamical Absorption and
Resonances in the Sandwich Double plate System Vibration with Elastic layer,
Scientific Technical Review, No.2,2007,pp. 1-10. YUISSN 1820-0206 Mb51=2

b3*. Hayunu paooeu nyo1iukoeanu y 300pHuyuMa HaAuWUOHAIHOZ 3HAYAja

Hedrih (Stevanovic) K. and Simonovic J., (2006), Characteristic Eigen Numbers and
Frequencies of the Transversal Vibrations of Sandwich System, Eng-3., Lecture in
section: Computational Methods and Proceedings of First South-East European
Conference on Computational Mechanics, SEECCM-06, (M. Kojic, M. P
Papadrakakis (Eds.)), June 28-30, 2006, University of Kragujevac , Serbia ,pp.90-94.
M63=0,5

Hedrih (Stevanovi¢) K. and Simonovié J., (2007), Forced vibrations of the double
circular plate system with viscoelastic layer, Proceedings, First International
Congress of Serbian Society of Mechanics, Editors: D. Sumarac and D. Kuzmanovié,
Srpsko drustvo za mehaniku, 10-13, April, 2007, pp. 299-306. M63=0,5

b4*. Hayunu padoeu npukazanu u  nyoaukoeaHu y ancmpakmuma u

npowuUpPeHuUM ancmpakmuma nyoauKayuja meljynapoonoz 3navaja

8.

10.

11.

Hedrih (Stevanovic) K. and Simonovic J., (2006), Free transversal vibrations of a
double circular plate system, 6th European Solid Mechanics Conference
(ESMC2006) Budapest, 28 August — 1 September 2006, Extended Abstarcts on Cd,
no. 164 072. European Society of Mechanics. M34=0,5

Hedrih (Stevanovic) K. and Simonovic J., (2003), Nonlinear Phenomena in Dynamics of
Car Model, Booclet of Abstracts, 6th ISNM NSA Nis, 2003,pp. 141-142.. M34=0,5

Hedrih (Stevanovic) K. and Simonovic J., (2001), Visualization of Oscillatory Processes in
Discret and Continous Sysems, Eng-3., Section:Engineering Sciences, Introductory Lecture,
Vive Math, Book of Abstracts, Workshop on Visualization and Verbalization of Mathematics
and Interdisciplinary Aspects, 14-15 dec.2001, Financed by BMBF (The German Federal
Ministry of Education and Research) Faculty of Sciences and Mathematics, Nis, p. Eng-3.
M34=0,5

Katica (Stevanovli¢) HEDRIH and Julijana Simonovi¢, (2208), Non-linear dynamics
of the sandwich double circular plate system, The Euromech Colloquium 498
Nonlinear Dynamics of Composite and Smart Structure (NDCS) -Nonlinear
Dynamics and Chaos of Composite and Smart Structures (NDCS), May 21-23, 2008,
Kazimierz Dolny, POLAND. Lublin 2008, pp. 170-175. M32=1,5



12. Simonovic J., (2008), Phenomenon of coupled structures of mechanical systems, the

22" International Congress of Theoretical and Applied Mechanics (ICTAM2008),
Book of Abstracts and CD-ROM Proceedings, pp. ,The School of Mathematical
Sciences, The University of Adelaide, Australia, ISBN 978-0-9805142-0-9,

(vidi WEB ictam2008.adelaide.edu.au.). M34=0,5

b5*. Hayunu pe3ynmamu npukazanu u NyOIuUKOGAHU Y ANCMAPKMUMA

nyonuxayuja oomahux HaAyYHUX u CIPYYHUX CKYNROGA U CEMUHAPA HAYYHUX UHCMUmMYyme U
daxkyrmema

13.

14.

15.

16.

17.

18.

19.

20.

Hedrih (Stevanovic) K. and Simonovic J., (2002), Visualization of Multifrequency
Regimes of Compulsiv Oscillations in Engineering Sysems, Invited Plenary Lecture,
XVII Yugoslav Conference with International Patricipation- Noise and Vibrations,
Nis 2002, 17-18 Oct. 2002. paper on Cd. Pp.1-27. M64=0,2

Hedrih (Stevanovic) K. and Simonovic J., (2002), Visualization of Oscillatory
Processes and Singulary Phenomena in Mechanical Systems by Using Tasks of
Elastodinamics Examines, Predavanje na seminaru Odeljenja za mehaniku
Matematickog instituta SANU, Belgrade, 27.feb 2002. M64=0,2

Hedrih (Stevanovic) K. and Simonovic J., (2006), Free transversal vibrations of a
double circular plate system, predavanje na seminaru Odeljenja za mehaniku u
Matematickom institutu SANU, Belgrade, maj 2006. M64=0,2

Simonovic J., (2006), Predavanje na seminaru Nelinearna dinamika - Milutin
Milankovi¢: pod nazivom: 90 plus 30 godina nelinearne dinamike: ViSe je manje, a
manje je bolje!"!" i pod mentorstvom profesora dr Katice (Stevanivi¢) Hedrih, 20.
april 2006. M64=0,2

b6*. Hacmagno-nayune nyoaukayuje nyoaukosane y e1eKmpoHcKoM 001UKY

Hedrih Katica i Simonovié Julijana, Zbirka reSenih zadataka iz Elastodinamike,
elektronski udzbenik, recezent Akademik ANN Veljko A, Vujici¢, april 2002, link:
http://www.masfak.ni.ac.yu/sitegenius/topic.php?id=70
Hedrih Katica. i Simonovi¢ Julijana, Zbirka reSenih zadataka iz Elastodinamike,
kompleti reSenih ispitnih blanketa iz 2005, 2006 godine, on-line verzija prezentacije
ispitnih zadataka sa reSenjima dostupnan na adresi:
http://www.masfak.ni.ac.yu/sitegenius/topic.php?id=70
Hedrih Katica i Simonovié¢ Julijana, Zbirka reSenih zadataka sa vezbanja Mehanike
I11- Dinamike, Skolska 2006/07, prezentacija reSenih zadataka sa veZbanja iz
predmeta Mehanika 111 - Dinamika, po nedeljama u on-line verziji dostupna na adresi:
http://www.hm.co.yu/mehanika/

B7*. Pykonucu y npunpemu 3a wumamny ulunu npoyecy peyeHsuje

Hedrih Katica i Simonovié¢ Julijana, Zbirka reSenih zadataka sa vezbanja iz
Kinetike, rukopis u procesu recenzije

b8*. Hayuna oena oocmynna jasnocmu



21. Simonovié J., (2008), Dinamika mehanickih sistema slozenih struktura, magistarski
rad, odbranjen 8 maja 2008. , MaSinski fakultet u NiSu, str. 249. M72=3

Yxynno z Mij =10,3 (npema kpumepujymuma usHnayuonannoz casema 3a nayxy Munucmapcmea nayxe

3a uzbop y nayuno 3earve)
Y npunory pedepara Cy JaTH MPUKA3H MPETXOTHO HABEACHUX PasioBa U pedepeHITy.

VKyIHO Hay4YHHUX peyiTaTa z Rij + Z mij = 20,3 (npema kpumepujymuma uz Hayuonannoz casema 3a

Hayky Munucmapcmea nayke Penyonuxe Cpouje 3a uzoop y nayuno 3earve
Hayunu capaonux nompeono je y cymu 16, noped ooxkmopama.)

.. OOEHA U 3AK/bYUYIIN

JlocaanismbuM pajioM W 3ajlarakbeM, Y HacTaBHO-HAYYHOM IIPOIIECY M pajy ca
cTyieHTHMa Ha rpynu npeamera: Emactommnammka (Teopuja enactuunHoctn u  Teopuja
ociunanuja), Mexanuka | - Craruka, Mehanika |1 - Kunematnka, Mexannka |1l — [[uHamuka
Jynujana Cumonoeuh, acCWCTCHT NPUNPABHHUK, MO0 MUILBCHY NPEIMETHHX HACTAaBHUKA, je
nokasaia 100pe pe3yJTare y HaCTaBHOM U IEJaroikoM paay, Kao U Ja BOJIM TI0Cao KOjH pajiu.

IMpeamerHn  HacTaBHUK Ha  npenmeruma  Enacromunamuika — (Teopuja
emactuuHocTH M Teopuja ocrwinanuja) u Mexanuka |l — JluHamuka, je cHCTEMAaTCKU
OpPraHM30Ba0 aHKETHpame CTyJIEHaTa, KOjU Cy ypeaHo noxahamu HacraBy, W IpeaaBamba H
BekOama, a U MoJlaraji UCIHUTE, U aCUCTCHT NpurnpaBHuK Jyrujana Cumonosuh je 3a cBoj paa
Ha BexxOama W KOHCyJTalWjama, OJf THX CTyJeHara, yBeK noOujania, Mo CBHM IapamMeTprMa
NEIaromIKOr paja, y ICIUHH MMO3WTHBHE M BHCOKE OIeHE, a y BeheM Jeily moxBalie pajga |
0CeOHO KOPEKTHOCTH NpeMa CTyAeHTUMa. [IpeiMeTHH HAaCTaBHUK HA THM TpEAMETUMA UCTHYE
U BEHY CIIOCOOHOCT, a M pe3yJiTaTe, Jla MPaTH U YBOJU y HACTaBy HAjHOBHUjE HAy4YHE pe3yJiTaTe,
Kao ¥ Jia TOBE3yje TEOpHjy MEXaHUKE ca NPAKTUYHUM NpUMEpHMa MpPHUMEHE arcTPaKTHUX
MoJieNia JUHAMUKE, TEOpHje OCIHMJalMja W TeopHje elacTMYHocTH. Ha Tum npeameruma,
ACUCTCHT TIpunpaBHUK Jyaujana Cumonosuh je Boawia u opranu3oBaiia U Behu 6poj HacTaBHUX
KOJIOKBUjyMa, a M TPO(PECHOHATHO M KOMIIETEHTHO Yy4YETBOBaja y W3BOhEHEYy HCIUTHOT
KOJIOKBUjyMa u3 Teopuje enacTUYHOCTH, TOJ MEHTOPCTBOM AaHTaKOBAaHOT HACTaBHHKA.
VYuecToBasia je W y pelaBamy W/WIM cacTaBjbaiby HMCIUTHUX 3a1aTaka, Kao M MPHIPEMH
nocraB/batba WEB mnpesentanmje y geny BexOama mnpeamera Emacromunamuka (Teopwuja
enactuuHoct U Teopuja ocrianuja) 1 Mexanuka |1l — Jlunamuka.

Jeman ox pedepeHata je HEHajaBJbEHO IMOBPEMEHO IMPHUCYCTBOBAO BEKOAmHMa
KaHJMJaTa ca CTYJCHTHMA M CTEKAao MOBOJbAH YTHCAK, HA OCHOBY KOT'a je OICHMO Ja JynujaHa
CumonoBuh nma TaneHra u ymeha 3a HacTaBo-HayYHH paj ca CTyJIECHTHMa U J]a KOMIIETCHTHO
Biana marepujom Enmacrommnamuke u Jlnnamuke. Hukana Huje Owiio mpumendu of CTyaeHaTa
Ha nienaromku paj Jynujane CumoHoBmh.

VYioxunaa je pag MU yMENIHOCT y TMPHUIPEMH HACTaBHUX MyOnMKanuja u y
KOAyTOPCTBY Ca MPEIMETHHM HACTaBHUKOM mpunpemmia je Behu Opoj mpeseHTamuja Kao
JONIPUHOC MHOBAIIMjU HACTaBE U3 00JIACTH MEXaHMKE, a Y IyXy peaju3alnje MPUHIIIA OBEJbE -
Bonomcke nmeknapanuje, y HajupoeCHOHATHUjEM CMHUCITY OJHOCAa MpeMa TOj JeKIapaldju u
OUyBama JUTHUTETA MEXaHUKE.

[Tokasana je ciocoOOHOCT U JOBOJHHO 3HAKa 332 HAyYHA UCTPAXKUBAKA, M IIOCTUTIIA
Hay4YHE pe3ylTare y KOayTOPCTBY cCa MEHTOpPOM, a KOjH C€, Ha OCHOBY KpHUTEpHjyma



HanmonanHor caBera 3a HayKy MwuHHCTapcTBa Hayke W TexHosoruje Pemyomuke CpoOwuje,
KBaHTUTATUBHO OIEHY]Y y cyMu KoedurujeHa ox 20,3 (Z Rij + z mij = 20,3), mro KaHaumaTa

npenopyvyje Kao KaJpoBCKU M HAYYHHU MOTEHIHjall, KOju he ce yCKOpO pa3BUTH Yy CAMOCTAITHOT
¥ KOMIICTEHTHOT MCTPa)XKMBada BHIIEI HAyYHOI W HACTaBHOT 3Bama O] 3Bamba ACHUCTEHTA.
[Toce6bHO Tpeba wucrtahm cmocoOHOCT KaHAWmata ca Jakohom u Op30 OBIaJaBa HOBUM
COPTBEpCKMM MakeTHMa M Ja WX INpHMEYje, Kao yoOWdajeH ajar 3a IMOJAPIIKY HAyYHUM
UCTpaKUBABUMA.

[lyOnukoBaHMM pajoBMMa y YacomucuMma MelyHapomHor 3Havaja, Kao W
yBpmheHUM © OAp)KaHUM CaomlITeHMMa Ha JoMahuM W MelyHapogHMM KOHTpecuMma,
KoH(epeHIMjaMa U KOJIOKBHjyMHMa M CEMHUHApUMa, M y 3€MJbH M Y MHOCTPAHCTBY, a MIOCEOHO
oHMM y opranm3aiju EBporckor gpymrTBa 3a Mexanuky (EuroMech Society) wu
WHTepHalMOHAHE YHHUjEe 3a TeOpHjcKy W npumemeHy mexanuky (IUTAM ICTAM 2008), na
KOjUMa je CeJIeKIja pajoBa M3Yy3eTHO CTPOra, 3aKopadmia je MmyT MehyHapoaHWX HayYHHUX
TOKOBA M yHENIa CBOj€ MPBE OPUTHHAIIHE, MaJa KOayTOPCKeE, pe3yJiITare, aji U BUCOKO OICH-CHE.
[MoceOHO Tpeba ucrahu u ynmeHmIly, Aa je qBa myta nobuna noapmky EU Marie Curie Actions,
paau yhemtha y TC1 SICON event, HamemeHy MIaAuM TaJeHTHMa U3 O0JACTH HEJNIMHEapHe
JMHAMHKE U MEXaHUKE, 32 KOJy Ce Takohe MmpoJjia3u oLTpa celeKiuja Mo KpUTeprjyMiuMa HauHuX
pesynrara y KaTeropyju Milaux HCTpaknBaya.

Ha kpajy tpeba uctahm u pesynrare kaHauaata 3a TEXHUYKY OOpaay HaydYHHUX
npe3eHTalja Ha HUBOY JAWHAMWYKHX IPE3CHTalWja W aHWMaldja W CHMYyJaldja TUHAMHUKa
CIIOKCHUX CTPYKTYpa, Koje je pagmwna y codrBepckuMm mnporpamuma MathCad, Maple,
Mathematica y3 kopuritheme crienujartHux MOTyhHOCTH THX MporpaMa W ajara 3a aHHUMaIlHjy.
Tu pesynratd mpeAcTaBibajy M00py NOAPIIKY MPHKAa3y OCHOBHHX HAYYHHX pe3yliTara
UCTpaXXHMBama y 00JaCTH JMHAMHUKE MEXaHWYKHX CHCTEMA.

I'oBopH eHrecku u GpaHIlyCKH je3uK W ca JakohoM 4HTa U M3y4yaBa CTPYUIHY
Y HAay4HY JIUTEpaTypy Ha OBUM je3I1Ma.

Y3 cBe 0BO y MPETXOTHOM MEPUOTy MTOCTANA j€ MajKa /IBa CHHA U jeaHe Khepw,
OpmkHa je Majka M cympyra u pobap rpahanun CpOuje, yecTura Mopana U BUCOKUX ETHUKUX
npuHIUNa. Pasmumea W cama JOHOCH OJJIYKE CaMOCTalTHO M Ha OCHOBY IMPO(eCHOHAITHUX
KpuTepujyma. UBpcra je y cBojuM ybehemrma u OpaHu UX MpoPEeCcHOHATHO U apTyMEHTOBAHO.
He noBuja ce npen ayroputenma. Mima nobap kapakTep JIMYHOCTH U MIMPOKO JIMYHO 00pa30Babe
u Kyntypy. J1o6ap je capagHuk Ha mpodecnoHaTHIM npuHIUnuMa. Heycrpammna.

I' MUIIJBEILE U ITPEJJIOI

Kaanunar mp Jyaujana Cumonosuh, pohena byjak, TuIm. Mari. UHT. uchyrmwasa
ceée popmanne u cmeapHe ycinoge nponucane 3aKOHOMOM 0 8UCOKOM oOpa3zoeary Penyonuke
Cpouje u Cmamymom Mawunckoz gpakyamema y Humy, 1 1noeOHO:

* ycrexoM Ha MOCJIEUIUIOMCKHM CTy/IMjaMa U YCIICIIHO 010pambeHOM MarucTapcKOM Te30M
npez MeljyHapTHOM KOMHUCH]OM, a y 00J1acTH TEOpHjCKe U MPUMEHEHE MEXaHUKE,

*  IOCTUTHYTUM HayyHUM pe3yjiTaTUMa KBAaHTU(HUKOBAHUM IpeMa KpUTEpHjyMa

Hammonamuor caBera 3a Hayky MuHHCTapcTBa Hayke W TexHonoruje Pemybomuke CpOuje, u
KBAaHTUTATUBHO OLIEHEHH y cyMH Koedunujena o 20,3 (Z Rij + z mij = 20,3);

* HacTynuMa Ha Mel)yHapoJHUM HAayYHHM CKYTIOBUMa,
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1. Hedrih (Stevanovic) K. and Simonovic J., (2002), Phase Portraits and Homoclinic
Orbits-Visualization of Nonlinear Dynamics of Reductor, Jornal of Politechnica University
Timisoar, Romonia, Transaction on Mechanical Engineering, Tom 47(61), Suplement, May
2002, Editura Politehnika., pp.76-86., ISSN 1224-6077
http://www.utt.ro/english/pbseng.shtml

Abstract: In this paper research results of influences of deviation properties of cog-wheel of rigid system
of one step reductor in the gravitation field are presented. Also, the properties of nonlinear dynamics are
investigated by using equations of phase trajectories and researched properties and structure of phases
portraits of nonlinear dynamics of reductor, Particularly we were analyzed homoclinic orbits and their
transformation shaped by number eight, there appear and disappear are caused by changing some
parameters of reductor and deviation properties of cog-wheel of rigid system. By using Math-Cad
program for drawing families of phase portraits visualization of nonlinear phenomena in dynamic of
reductor are presented. As an example of practical application theoreme of trigger of coupled
singularities and homoclinic orbits shaped by number eight we used researched results of nonlinear
dynamic of reductor , this theorem are pablished in article [10].

Fazni portreti i homoklini¢ke orbite, vizalizacija nelinearne dinamike reduktora

U radu su izuc¢avana devijaciona svojstva dinamike zupcéanika jednostepenog reduktora u
polju ztemljine teZe. Svojstva nelinearne dinamike su prouc¢avana pomoc¢u jednacina faznih trajektorija i
proucenih svojstava i structure faznih portreta, posebno su analizirane homoklinicke orbite i njihove
transformacije oblika osmice cije je pojavljivanje uzrok promene parametara reduktora i devijacionih
svojstava zupcanika, pri tome je za crtanje familija faznih portreta kori¢¢en matematicki program Math-
CAD. Ovaj primer jejjedan od prakti¢nih primera u kome se moZe primeniti teorema o trigeru spregnutih
singulariteta i homoklini¢kih orbita oblika osmice.

2. Hedrih (Stevanovic) K. and Simonovic J., (2003), Nonlinear Phenomena in

Dynamics of Car Model, Facta Univesitatis, Series mechanics, Automatic Control and

Robotics, Vol.3  No.14, 2003. pp.865-879.YU ISSN  0534-2009.

http://facta.junis.ni.ac.yu/facta/macar/macar200302/macar200302sadrzaj.html
Abstract. In this paper research results of influences, of masses debalances of car system and of rough spot
(prominence) in the way on which the car is in move, at nonlinear dynamics properties of car are presented.
Also, the properties of nonlinear dynamics of car model are investigated by using the corresponding
equations of phase trajectories of corresponding basic scleronomic nonlinear model to the rheonomic car
dynamics model. Particularly we were analyzed homoclinic orbits and their transformation shaped by
number eight, there appear and disappear are caused by changing some parameters of system. By using
Math-Cad program for drawing families of phase portraits visualization of nonlinear phenomena in dynamic
of car model are presented, also on that graphics it is barely noticeable a influence of masses debalances
parameters like as of rough spot (prominence) in the way at nonlinear dynamics features of car.
It is observe one system of tree degree of mobilities and with one degree of freedom and we narrow our
problem on research of following nonlinear differential equation:
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From characteristics visualizations we can noticeable the phenomena of trigger of coupled singularities
and homoclinic orbits shaped by number eight like as double number eight. Analyzing the properties of
basic nonlinear system we comes to conclusion that with modification of parameters of system appears a
separation of one homoclinic orbits in more, like as that becomes to bifurcation of relative rest position in
rheonomic system, apropos in equivalent scleronomic system which correspond to him.

Key words:  Car model, rough spot (prominence) in the way, nonlinear dynamics, phase portrait,
trigger of coupled singularities, homoclinic orbit,
layering of homaoclinic orbit.

NELINEARNI FENOMENI U DINAMICI MODELA VOZILA

U radu su predstavljeni rezultati proucenih uticaja debalansa masa vozila i neravnine puta
po kojoj se posmatrano vozilo kre¢e na osobenosti njegove nelinearne dinamike. Izvedene su jednacine
faznih trajektorija relativne dinamike i proucena svojstva i struktura faznih portreta nelinearne dinamike
baznpg scleronomnog modela koji odgovara reonomnom modelu takvog modela vozila. Posebno su
analizirani oblici homoklini¢kih orbita i transformacija homoklini¢kih orbita oblika broja osam, &ije
postojanje i nepostojanje je vezano za odredjenu promenu parametara sistema. Pomocéu MathCad
programa sastavljene su familije faznih portreta baznog sistema, i faznih trajektorija izu¢avanog sistema,
tako da je pomocu njih data vizuelizacija nelinearnih fenomena u dinamici modela vozila i slikovito je
prikazan uticaj parametara debalansa rotacionih masa, kao i neravnine puta na svojstva nelinearne
dinamike modela vozila.
Posmatran je sistem sa tri stepeni pokretljivosti i jednim stepenom slobode kretanja i zadatak se sveo na
izucavanje sledece nelinearne diferencijalne jednacine
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Sa Kkarakteristicnih vizualizacija dinamike baznog sistema uocava se pojava trigera spregnutih
singulariteta i homoklini¢kih orbita u obliku broja osam, kao i udvojenih brojeva osam. Analizom
svojstava osnovnog nelinearnog sistema dolazi se do zakljucka da se sa promenom parametara sistema
javlja raslojavanje jedne homoklini¢ke orbite u viSe, kao i da dolazi do bifurkacije polozaja relativnog
mirovanja u reonomnom sistemu, odnosno polozaja ravnoteze u ekvivalentnom skleronomnom sistemu
koji mu odgovara. U tome se objadnjava pojava sli¢nih haoti¢nim i stohasti¢nim kao odziv na sasvim
periodi¢ne pobude.

3. Hedrih (Stevanovic) K. and Simonovic J., (2007), Transversal Vibrations of a non-
conservative  double circular plate system, FACTA UNIVERSITATIS Series: Mechanicc,

Automatic Control and Robotics, VOL. 6, N° 1, 2007, PP. 10 - 64
Abstract. The interest in the study of coupled plates as new qualitative systems has
grown exponentially over the last few years because of the theoretical challenges involved in the
investigation of such systems. As introduction, a review of first author's research results in area of
transversal vibrations of different double plate systems is presented (see Refs. [2-7]).
The main result of this contribution is the analytical solution of the coupled homogeneous and
nonhomogeneous partial differential equations of the free and forced vibrations of the double circular
plate system coupled by elastic or visco-elastic layer [1]. This solution is obtained by the use of the
method of Bernoulli's particular integral as well as Lagrange's method of the constants variation. Some
numerical examples are presented along with visualizations of the double plate free and forced vibrations.
The obtained analytical and numerical result is very valuable for university teaching process in the area of



structural system elastodynamics as well as of hybrid deformable body system vibrations.
Key words: Coupled subsystems, coupled dynamics, circular plate, hybrid, multi frequency, forced
vibrations, Lagrange's method, analytical solution, numerical experiment

TRANSVERZALNE OSCILACIJE NEKONZERVATIVNOG SISTEMA DVE
KRUZNE PLOCE

Interes proucavanja iscilacija spregnutih ploca , kao kvalitativno novih sistema,
poslednjih godina eksponencijalno raste narocito radi izazova teorijskog proucavanja takvih sistema. Kao
uvod dat je pregled rezultata proucavanja prvog autora iz oblasti transverzalnih oscilacija razlicitih
sistema dveju ploca. (pogledati ref-ce. [2-7]).
Osnovnovni rezultat naSeg doprinosa je analiti¢cko reSenje sistema spregnutih homogenih i nehomopgenih
parcijalnih diferencijalnih jednac¢ina koje opisuju slobodne i prinudne oscilacije sistema dve kruzne ploce
povezane elasti¢nim ili visko-elasti¢nim slojem [1]. Ova reSenja su dobijena Bernoulli-jevom metodom
partikularnih integrala kao i Lagrange-ovom metodom varijacije konstanata. Prikazanano je nekoliko
slika numerickog eksperimenta sa slobodnim i prinudnim oscilacijam sistema kruznih ploca.
Dobijeni analiti¢cki i numericki rezultati su veoma korisni u procesu univerzitetske nastave iz oblasti
elastodinamike strukturnih sistema kao i oscilacija hibridnih sistema deformabilnih tela.
Kljuéne reci: spregnuti podsistemi, spregnute dinamike, kruzne ploce, hibridni, visefrekventni, prinudne
oscilacije, Lagrange-ova metoda, analiticko reSenje, numeri¢ki eksperiment

4. Hedrih (Stevanovic) K. and Simonovic J., (2008), Transversal Vibrations of a
Double Circular Plate System with Visco-elastic Layer Excited by a Random
Temperature Field, International Journal of Nonlinear Sciences and Numerical
Simulation, 9(1), 47-50, 2008, ©Freund Publishing House Ltd.

Abstract. In this paper, a research on the influence of a no homogenous random temperature field on the
transversal vibrations of a double circular plate system with a visco-elastic layer is presented. A
corresponding system of partial differential equations as well as the Itd stochastic differential equations
for amplitudes and phases, especially for the case of frequencies of a temperature change observed in a
narrow band of basic and parametric values of resonant frequencies, is derived. From the results
presented, it is possible to notice that two-frequency oscillations of one eigen mode do not depend on the
frequencies of other modes of oscillations. Also, in our study the analytical expressions of Lyapunov
exponents of component random oscillations are derived.

Keywords: Hybrid system, circular plates, thermo visco elastic layer, multifrequency, parametric,
resonance, stochastic Itd differential equations, Lyapunov exponents, thermo stability.

Transverzalne oscilacije sistema dve kruzne plo¢e spregnute viskoelasti¢nim slojem
pobudene slu¢ajnim temperaturnim poljm

Apstrakt: U ovom radu razmatrali smo utical homogenog slu¢ajnog temperaturnog polja
na transveryalne oscilacije sistema dve kruzne ploce spregnute visko-elasti¢nim slojem. lzveden je
odgovarajuc¢i sistem parcijalnih diferencijalnih jednacina kao i sistem It6-ovih stihasti¢kih diferencijalnih
jednacina za amplitude i faze i to za slucajeve kada je frekvencija spoljaSnje pobudne temperaturne
promene u opsegu parametarske i osnovne rezonantne vrednosti frekvencija sistema. 1z dobijenih
rezultata zakljucuje se da su dvofrekventne oscilacije u jednom modu oscilovanja sistema nezavisne od
ostalih modova. Takodje su u radu izvedeni izrazi za Ljapunovljeve eksponente komponentnih slu¢ajnih
oscilacija.

Kljuéne reéi: Hibridni sistem, kruzne ploce, termo visko-elasti¢ni sloj, visefrekventnost,
parametarska rezonancija, rezonancija, It6—ove stohasticke diferencijalne jednacine, Ljapunovljevi
eksponenti, termicka stabilnost.



5. Hedrih (Stevanovic) K. and Simonovic J., (2007), Dynamical Absorption and
Resonances in the Sandwich Double plate System Vibration with Elastic layer,
Scientific Technical Review, YUISSN 1820-0206, N° 2, 2007

Abstract. As an introduction, a review of the first author’s research results in the area of transversal
vibrations of double plate systems is presented (see [2-7]).

Recent technological innovations have caused a considerable interest in the study of component and
hybrid dynamical processes of coupled rigid and deformable bodies (plates, beams and belts) denoted as
hybrid systems, characterized by the interaction between subsystem dynamics, governed by coupled
partial differential equations with boundary and initial conditions.

The main result of this contribution is an analytical solution of the coupled nonhomogeneous partial
differential equations of forced vibrations of the double circular plate system coupled by viscoelastic
layers [1]. This solution is obtained using the method of Bernoulli particular integral as well as
Lagrange’s method of variation constants. Some numerical examples are presented as well as
visualizations of double-plate forced vibrations. An analysis of the vibration of regimes is presented
which spatial phenomena such as dynamical absorbtion and resonance in the corresponding eigen
amplitude mode are pointed out.

The obtained analytical and numerical results are very valuable for university teaching processes in the
area of structural system elastodynamics and hybrid deformable body system vibrations.

Key words: coupled system, dynamic system, hybrid system, sandwich system, plate, sandwich plate,
dynamic behavior, Lagrange method, numerical results.

6. Hedrih (Stevanovic) K. and Simonovic J., (2006), Characteristic Eigen Numbers and
Frequencies of the Transversal Vibrations of Sandwich System, Eng-3., Lecture in
section: Computational Methods and Proceedings of First South-East European
Conference on Computational Mechanics, SEECCM-06, (M. Kojic, M. P
Papadrakakis (Eds.)), June 28-30, 2006, University of Kragujevac , Serbia ,pp.90-94.

Abstract Using numerical experiments with software packets MathCAD and Maple we provide the
characteristic eigen numbers and eigen frequencies of the transversal vibration of sandwich system with
two circular ideal elastic plates coupled with elastic layer of discreet elastic light elements. We obtain
transcendent characteristic equation with Bessel functions of the first kind like components. By parallel
usage of abilities of MathCAD and Maple packets we obtained and predict the roots of characteristic
equation and observe problems of obtaining the lowest expected values. The sequence of characteristic
Eigen numbers and Eigen frequencies for circular plate are obtained like as for sandwich system of two
coupled circular plates for certain boundary conditions.

Key words: sandwich double circular plate system, Bessel functions, characteristic
Eigen numbers and Eigen frequencies.

SOPSTVENI BROJEVI | FREKVENCIJE TRANSVERZALNIH VIBRACIJA SENDVIC SISTEMA.

Apstrakt: Pomocu numerickog eksperimenta u softverskim paketima Math-CAD i Maple
pronadeni su sopstvene kruzne frekvencije i sopstveni brojevi transverzalnih vibracija sendvi¢ sistema od
dve kruzne idealno elsti¢ne ploce spregnute elasti¢nim slojem sastavljenim od diskretnih lakih elasti¢nih
elemenata.Dobijena je transcedentan karakteristi¢na jednacina sa Bessel-ovim funkcijamaprvog reda kao
kaomponemtama.Paralelnim koris¢enjem mogu¢nosti Math-CAD i Maple dobili smo i proverili korene
karakteristi¢ne jednacine. lzracunat je niz sopstvenih brojeva i sopstvenih kruznih frekvencija za kruznu
plocu odredenih grani¢nih uslova kao i za sistem od dve kruzne ploce spregnute elasti¢nim slojem.

6. Hedrih (Stevanovi¢) K. And Simonovié J., (2007), Forced vibrations of the double
circular plate system with viscoelastic layer, Proceedings, First International
Congress of Serbian Society of Mechanics, Editors: D. Sumarac and D. Kuzmanovié,
Srpsko drustvo za mehaniku, 10-13, April, 2007, pp. 299-306.
ABSTRACT: As a introduction, a review of first author’s research results in area of
transversal vibrations of double plate systems is presented (see Refs. [2-7]).



The interest in the study of coupled plates as new qualitative systems has grown exponentially over the
last few years because of the theoretical challenges involved in the investigation of such systems. Recent
technological innovations have caused a considerable interest in the study of component and hybrid
dynamical processes of coupled rigid and deformable bodies (plates, beams and belts) denoted as hybrid
systems, characterized by the interaction between subsystem dynamics, governed by coupled partial
differential equations with boundary and initial conditions,

Main result of this contribution is analytical solution of the coupled nonhomogeneous
partial differential equations of the forced vibrations of the double circular plate system coupled by visco-
elastic layer [1]. This solution is obtained by use of the method of the Bernoulli particular integral as well
as Lagrage’s method of the variation constants. Some numerical examples are presented as well as
visualizations of the double plate forced vibrations.

Obtained analytical and numerical result is very valuable for university teaching process
in area of structural system elastodynamics as well as of the hybrid deformable body system vibrations.

Key words: Coupled subsystems, coupled dynamics, circular plate, hybrid, multi
frequency, forced, Lagrange’s method, analytical solution, numerical experiment.

8. Hedrih (Stevanovic) K. And Simonovic J., (2006), Free transversal vibrations of a
double circular plate system, 6th European Solid Mechanics Conference
(ESMC2006) Budapest, 28 August — 1 September 2006, Extended Abstarcts on Cd,
no. 164 _072. European Society of Mechanics.

Summary. The analytical and numerical analysis of free transversal vibrations of an elastically connected
double circular plate system is presented. The analytical solutions of the system coupled partial
differential equations of corresponding dynamical free processes are obtained by using the method of
Bernoulli’s particular integral. It is shown that to one mode vibrations correspond two-frequency regime
for vibrations induced by initial conditions.

Slobodne transverzalne oscilacije sistema dve kruzne ploce

SadrZaj: U radu je prikazana analiti¢ka i numeri¢ka analiza slobodnih transverzalnih oscilacija elasti¢no
spregnutih kruznih ploca. Analiticko reSenje sistema spregnutih diferencijalnih jednacina odgovarajuceg
dinamickog procesa je dobijeno pomocu Bernoulli-ijeve metode partikularnih integrala. Pokazano je da
jednom modu oscilovanja odgovara dvo-frekventni reZzim oscilovanja zavisno od pocetnih uslova.

10. Hedrih (Stevanovic) K. and Simonovic J., (2001), Visualization of Oscillatory
Processes in Discret and Continous Sysems, Eng-3., Section:Engineering Sciences,
Introductory Lecture, Vive Math, Book of Abstracts, Workshop on Visualization and
Verbalization of Mathematics and Interdisciplinary Aspects, 14-15 dec.2001,
Financed by BMBF (The German Federal Ministry of Education and Research)
Faculty of Sciences and Mathematics, Nis, p. Eng-3.

Abstract: In this paper, by using MathCad Program, the graphical visualization of oscillatory
processes in discrete and continuous system are presented. Families of time-history curves as well as
corresponding kinematics system surfaces , for different dynamics of engineering systems are pointed out.
From these graphics it is possible to analyze the oscillatory processes for different system parameters.

Oscillatory processes of mechanical systems of two and three material particles on light frame are
presented by visualization of the families time-history curves and corresponding amplitude-frequency
curves, which shows two or three resonant state, as well as phenomena of dynamical absorption.

On examples of the longitudinal vibrations of road with different boundary conditions,
visualization of the oscillatory processes in continuous system is presented.

These visualizations are used for presentation of processes in mechanical oscillatory systems for
teaching students of mechanical engineering education’s.

By using MathCad graphical presentation are built.

Vizuelna predstava oscilatornih procesa u diskretnim i kontinualmnim sistemima
Apstrakt: Pomocu softwer-skog programa Math-CAD, u ovom redu, je data graficka
predstava oscilatornih procesa u diskrenim i kontuinualnim sistemima. Date su vremenke krive kao i



odgovaraju¢e kinematicke povrsine za razli¢ite dinamike inzenjerskih sistema. Pomocu ovih dijagrama
moguce je proucavati oscilatorne procese za razli¢ite vrednosti parametara sistema.

Oscilatorni procesi mehanickih sistema sa dve ili tri materijalne tacke na lakom
elasticnom nosacu je prikazan familijama vremenskih krivih i odgovaraju¢ih amplitudno frekventnih
krivih, odakle uo¢abvamo dva li tri rezonantna stanja, kao i fenomen dinamicke apsorpcije.

Na primerima longitudinalnih oscilacija Stapa razli¢itin grani¢nih uslova prikazane su
vizuelne predstave oscilatornih procesa u kontiulanim sistemima.

11.  Hedrih (Stevanovic) K. and Simonovic J., (2008), Non-linear dynamics of the
sandwich double circular plate system, Euromech 498 Colloquium, Book of Abstracts,
pp. - © 2008, Lublin University of Technology

Abstract. System of the partial differential equations of the transversal
oscillations of the sandwich double circular plate system with visco nonlinear elastic layer,
excited by external, along plated distributed, excitation are derived and approximately solved.

System of differential equations of the first order with respect to the amplitudes
and the corresponding number of the phases in the first asymptotic averaged approximation are
derived for different corresponding multi frequency nonlinear vibration regimes. These
equations are analytically and numerically considered in the light of the stationary and no
stationary resonant regimes, as well as the multi-mode mutual interactions, number of the
resonant jumps and also amplitude-frequency and phase-frequency curves for stationary and no
stationary regimes in the frequency resonant range intervals.

Keywords. Hybrid sandwich nonlinear system, circular plates, visco nonlinear elastic layer,
multi frequency, resonance, resonant jumps, mutual interaction, stability

12. Simonovic J., (2008), Phenomenon of coupled structures of mechanical
systems, the 22" International Congress of Theoretical and Applied Mechanics
(ICTAM2008), Book of Abstracts and CD-ROM Proceedings, pp. ,The School
of Mathematical Sciences, The University of Adelaide, Australia, ISBN 978-0-
9805142-0-9,

Summary The following papers will present a part of analytical and some
numerical results from research of dynamics of the coupled structures consist of deformable bodies
and coupled layers with various material properties. For the used models of coupled circular plates
with ideally elastic, nonlinear or creep material properties connected with homogeneous layer of
elastic, visco-elastic, creep standard light elements the system of partial differential equations of
transversal oscillations is driven The analytical solutions of the system coupled partial differential
equations of corresponding dynamical processes are obtained for linear models as well as for
the first approximation of solutions in nonlinear system. Properties of such a systems like as
multification of frequencies in one mode of oscillations, passing through resonant stationary and
no stationary regimes, as well as the multi-mode mutual interactions are explained at the base of
presented mathematical models.

13. Hedrih  (Stevanovic) K. and Simonovic J., (2002), Visualization of
Multifrequency Regimes of Compulsiv Oscillations in Engineering Sysems,
Invited Plenary Lecture, XVIII Yugoslav Conference with International
Patricipation- Noise and Vibrations, Nis 2002, 17-18 Oct. 2002. paper on Cd.
Pp.1-27.

Abstract: In this paper research results of analyzing of multi-frequency regimes of forced
oscillations in linear systems with several degrees of freedom of oscillatory motion are presented. On one
example of oscillatory motion, which we often find in engineering practices in mechanical and structural
systems and shows system of three elastically coupled cantilevers on which motors are in function, we
made simple model of system with three degrees of freedom of oscillatory motion and demonstrate
numerical analyses and visualization results by using software packet MathCAD for two cases of one-
single-frequency and multi-frequency oscillatory systems.



Cases of resonant regimes of oscillatory motion, phenomenon of dynamical absorption, like as
feature of whirr which and noise are results of great difference in order of frequencies of exterior
forces are all presented.

Key words: Oscillations, multi-frequency, engineering systems, resonant regime, dynamical
absorption, visualization, oscillatory whirr, oscillatory noise, tremble.

Vizuelna predstava viSe-frekvantnih rezima prinudnih oscilacija u inZzenjerskim
sistemima.

Apstrakt: U ovom radu su prikazani rezultati proucavanja i analize viSe-frekvantnih
rezima prinudnih oscilacija linearnog sistemima sa nekoliko stepeni slobode oscilovanja.

Na primeru, koji se ¢esto srece u inZenjerskoj praksi u mehanic¢kim sistemima, sistemu tri
elasti¢cno spregnut konzole na kojima se nalaze motori u funkciji, napravili smo jednostavan model
sistema sa tri stepena slobode oscilovanja i izvrSiloi numeri¢ku analizu i vizuelnu predstavu rezultata
koris¢enjem softwer-skog programa Math-CAD za dva slucaja jefno frekventnih i viSe-frekventnih
oscilatornih procesa.

Prikazani su slucajevi rezonantnih rezima oscilatornog kretanja, fenomeni dinamicke
apsorpcije, kao i pojave buke i udara koje su rezultat velike razlike frekvencija spoljasnjih sila.

16. Simonovic J., (2006), Predavanje na seminaru Nelinearna dinamika - Milutin
Milankovi¢: pod nazivom: "90 plus 30 godina nelinearne dinamike: ViSe je manje, a
manje je bolje!!!" i pod mentorstvom profesora dr Katice (Stevanivi¢) Hedrih, 20. april
2006.

Apstrakt: Predavanjem ce se prikazati kratak u vremenu, ali bogat idejama i rezultatima,
period razvoja nelinearne dinamike, ¢esto nazivane i nazivom "nelinearne nauke" ili "teorije haosa". Sam
rad je i jedno li¢no traganje za odgovorima na pitanja kao Sto su zasto se ta oblast nauke neprekodno
proucava, ali i zaSto je joS uvek slabo istrazena i koji su njeni alati i centralne teme i teoreme za
objaSnjavanje procesa i pojava i njihovih svojstava. lzlagenje je zashovano na proucavanju rezltata
Philipa Holms-a i John Guckenheimer-a u monografiji ,,Nelinearne oscilacije, dinamicki sistemi i
bifurkacije vektorskih polja* iz 1983, kao i Holms-ove besede na otvaranju ENOC Eindhoven 2005.
publikovane pod nazivom ,,90 plus 30 godina nelinearne dinamike:Vise je manje a manje je bolje*.

Na mnoga pitanja stvarnosti nauka jo$ nije naSla odgovore, a u ovom predavanju bice
istaknuta samo neka stremljenja i ideje savremenih naucnika, a dokle se u tom poslu zaista i stiglo prema
saznanju predavaca i mentora.

21. Simonovié J., (2008), Dinamika mehanickih sistema slozenih struktura, magistarski
rad odbranjen 8 maj 2008. Masinski fakultet u NiSu, str. 249.
Rezime. Ovaj rad posvecen je istrazivanju dinamike mehanickih sistema slozenih struktura. IzvrSena je
sistematizacija analitickih rezultati transverzalnih oscilacija sistema plo¢a analogno i greda po
originalnim idejama iz radova [35, 36, 40, 41, 43, 46, 48]. Ti razltati su primenjeni na numeri¢ku
kvantitativnu analizu transverzalnih linearnih i nelinearnih oscilacija sistema kruznih ploca.

Metodama klasi¢ne teorije oscilacija deformabilnih tela izvedeni su sistemi parcijalnih
diferencijalnih jednacina transverzalnih oscilacija sistema kruznih plo¢a od materijala razli¢itih svojstava,
a spregnutih slojevima od raspodeljenih standardnih lakih elemenata sa svojstvima elasti¢nosti ili visko-
elasti¢nosti.

Za reSavanje sistema parcijalnih diferencijalnih jednacina koris¢ena je Bernoulli-eva metoda
partikularnih integrala pri ¢emu je prakti¢éno vrSena integracije reSenja u vidu beskona¢nog reda po
sopstvenim amplitudnim funkcijama, koje moraju da zadovoljavaju grani¢ne uslove. Zatim su se izabrani
redovi unosili u jednacine kretanja i uslove kompatibilnosti pomeranja i izjednac¢avanjem koeficijenata
uz jednake sopstvene amplitudene funkcije dobijao se sistem obiénih diferencijalnih jednacina u odnosu
na trazene vremenske funkcije. Pri tome su koriS¢eni uslovi ortogonalnosti sopstvenih amplitudnih
funkcija. Sistem obi¢nih diferencijalnih jednacina je reSavan primenom Lagrange-ove metode varijacije
konstanata, ili asmptotskom metodom nelinearne mehanike — metodom usrednjenja Krilov-Bogoljubov-
Mitropoljski, zavisno od oblika i svojstava dobijenih obi¢nih, linearnih, ili nelinearnih diferencijalnih



jednacina. Za dobijanje partikularnih reSenja sistema diferencijalnih jednacina su koris¢eni odgovarajudi
granic¢ni i pocetni uslovi, kao i odgovarajuce pretpostavke i ogranicenja.

Za transverzalne oscilacije sistema dve ploce spregnute lakim linearno elasti¢cnim slojem,
reSavanjem odgovarajucih spregnutih diferencijalnih jednacina po vremenskim funkcijama zakljucuje se
da prisustvo sprezuceg sloja izmedu dve ploc¢e uzrokuje udvajanje kruznih frekvencija u jednom nm -
obliku sopstvenih transverzalnih oscilacija plo¢a. | uopste, za vremensku funkciju jednog nm -moda
oscilovanja sistema M ploc¢a zaklju¢eno je da u tom modu sistem osciluje u M -frekventnom rezimu
oscilovanja slobodnih oscilacija sistema M plo¢a. Pri prinudnim oscilacijama takvog sistema ukazano je
na M mogucnosti za pojavu rezonancije i dinamicke apsorpcije.

Takode konstatovano je da postoji interes za proucavanje prenosa energije izmedu podsistema
vezanih u sendvi¢ strukture pri ¢emu su za analize rezultata prenosa energije u modelima sendvi¢
struktura koriS¢eni izrazi za redukovane vrednosti kineticke i potencijalne energije pripadajuce
odgovaraju¢em modu i odgovarjucoj ploci, kao i potencijalna energije interakcije plo¢a preko elasti¢nog
sloja. Prateci ideju iz reference [33] za sistem kruZnih ploca koji izvodi sopstvene oscilacije, potvrdeno
je, davazi teorema o konzervativosti ako je sloj idealno elastican, ili teorema o promeni ukupne energije
sistema u svakom od modova , ako je sloj viskoelasti¢an, a sistem poseduje funkciju rasipanja tipa
Rayleigh-a. Na oshovu prethodnog konstatovano je da su u sluéaju slobodnih oscilacija sistema dve
ploc¢e samo spregnute elasti¢nim slojem bez prigusnica ukupna enegija moda konstantna. Dok u slucaju
disipativnog sistema, sistema ploca spregnutih prigusnicama, vidimo je opadanje ukupne energije svakog
od modova jednako negativnoj dvostrukoj vrednosti funkcije rasipanja pripadaju¢e tom modu, a
Lyapunov-ljevi eksponenti su negativni pa zaklju¢ujemo da je proces oscilovanja kao i podproces
interakcije medu plo¢ama stabilan, te smo tako Lyapunov-ljevim eksponentima dali svojstvo mera
integriteta sistema ili integriteta dinamike-kretanja sistema.

Za primere slobodnih i prinudnih oscilacija sistema dve kruzne ploce spregnute nelinearnim
visko-elasticnim slojem primenom Lagrange-ove metode varijacije konstanata i metoda nelinearnih
oscilacija asimptotske metode usrednjenja Krilov-Bogoliyubov-Mitropolskiy-kog dobijene su prve
asimptotske aproksimacije reSenja u analitickom obliku, te su dati konkretni rezultati numerickog
eksperimenta, u rac¢unarskim programima Mathematica i MatCad, sa izlaznim amplitudno-frekventnim i
fazno-frekventnim dijagramima u rezonantnim oblastima i objaSnjen fenomen prolaska kroz rezonantno
stanje, pojave rezonantnih skokova amplituda i faza harmonika u NM -obliku oscilovanja kao i
interakcije harmonika.

Na kraju prikazane su parcialno frakciono-diferencijalne jednacine transverzalnih oscilacija ploca
od materijala puzec¢ih svojstava za razli¢ite oblike oprete¢enja te predlozena Bernoulli-eva metoda za
njihovo razdvajanje ne obic¢ne diferencijalne jednacine po sopstvenim amplitudnim funkcijama koje
zavise od uslova oslanjanja, i obi¢ne frakciono-diferencijalne jednacine po vremenskim funkcijama koje
reSavamo primenom Laplace-ovih transfirmacija kao u radovima [57] i [58], na osnovu &ega su
analizirani modeli diskretno-kontinualnih homogenih puzecih lan¢anih sistema ili sendvié¢ strukture od
M elemenata spregnutih sistemom idealno puzeé¢ih naslednih elementa te smo u tu svrhu posmatrali
sistem M kruznih plo¢a od homogenog i izotropnog materijala puze¢ih svojstava, malih debljina u
odnosu na druge dve dimenzije spregnutin M —1 -nim slojem idealno puzecih naslednih slojeva. 1z
analitickog oblika reSenja jasno je da sprezanje puzec¢im slojevima M kruznih plo¢a izaziva pojavu M -
frekventnih rezima vremenskih funkcija jednog odgovarajuceg sopstvenog oblika oscilovanja i takode da
vremenske funkcije razli¢itih MmN familija modova oscilovanja nisu spregnute tacnije da su medusobno
nezavisne. To opet znaci da u ovakvim sistemima imamo M moguc¢nosti za pojavu dinamickih stanja sa
modovima sa svojstvima puzanja.

Deo finansijske podrske sticanju istrazivackih znanja i izradi ovog rada pruzilo mi je Ministarstvo
za nauku i tehnologiju Republike Srbije kao mladom istraZzivatu na projektima osnovnih nauka-
Matematike i mehanike i to u toku rada na projektima 1828- Dinamika i upravljanje aktivnim
strukturama (2002-2005), 1616 - Realni problemi u mehanici (2002-2005), u okviru kojih sam ovladala
znanjima nelinearne dinamike i poloZila sve ispite na magistarskim studijama, dok sam u okviru tekuceg
projekata 144002-Problemi teorijske i tehnicke mehanike krutih i ¢vrstih tela. Mehanika materijala u
periodu (2006-2007) dostigla rezultate koji su prikazani u ovm magistarskom radu. Rukovodilac
navedenih projekata je profesor dr Katice (Stevanovi¢) Hedrih.



Kljuéne reé¢i: Kruzna ploca, struktura, elasti¢ne, visko-elasti¢ne, sa svojstvima puzanja sendvic
strukture, deformabilno telo , standardni nasledni spreZué¢i sloj, Lagrange-ova metoda varijacije
konstanata, Bernoulli-eva metoda partikularnih integrala, asimptotskom metodom usrednjavanja Krilov-
Bogoliyubov-Mitropolskiy-kog,  transverzalne oscilacija kruznih ploca, karakteristi¢ne transcedentne
jednacine, prenos energije, dvofrekventni i viSefrekventni reZim oscilovanja, udvajanje kruznih
frekvencija, Lyapunov-ljevi eksponenti, asimptotskih aproksimacija reSenja, prolazak kroz rezonantno
stanje, rezonantni skok, numericki eksperiment, sistematizacija.



