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NAUCNO - NASTAVNOM VECU MASINSKOG FAKULTETA U NISU

Odlukom Nauéno — nastavnog veca MaSinskog fakulteta u NiSu broj 612-892-10/2008
donetoj na sednici odrZanoj 14.marta 2008. godine, imenovani smo za &lanove Komisije za
ocenu 1 odbranu magistarske teze kandidata Julijane Simonovi¢, diplomiranog masinskog
inZenjera. Nakon pregleda magistarskog rada pod nazivom Dinamika mehanickih sistema

slofenih struktura, komisija podnosi slede¢i
IZVESTAJ

Magistarski rad kandidata Julijane Simonovié, predat 21. februara 2008., MaSinskom
fakultetu u NiSu, izloZen je na 249 strana teksta dvostranog A4 formata i ilustrovan je sa 55 slika
1 3 tabele. Celokupna materija magistarskog rada je izloZena u 8 poglavlja ukljuéujuéi uvod,
iézkljuéna razmatranja i 2 priloga. Na pocetku magistarskog rada, na srpskom i engleskom jeziku
su priloZeni rezime rada, klju¢ne reéi i izabrane nauéne oblasti i uze nau¢ne oblasti. Literatura je
‘data na kraju rada, a ispred liste oznaka, registra imena, pojmova i biografskih podataka
Kandidata i sadr#i 237 razlititih referenci.

Ovaj rad posvecen je istrazivanju dinamike mehanickih sistema sloZenih struktura.
Izvr§ena je sistematizacija analiti¢kih rezultati transverzalnih oscilacija sistema plo¢a, analogno i
greda, po originalnim idejama iz objavljenih radova na tu temu mentora Katice (Stevanovic)
Hedrih i drugih autora. Kandidat je te razultate prilagodio u analiti¢kom obliku i primenio na
numeriku kvantitativnu analizu transverzalnih linearnih i nelinearnih oscilacija sistema kru¥nih
plota, ¢ime je dao i svoj originalni doprinos, tako da je rad prema Zakonu o visokom

obrazovanju dostigao vise nego dovoljno nivo magistarskog rada.

U uvodnom delu dat je u najkra¢em istorijski pregled klasi¢éne mehanike deformabilnih
tela i nelinearne mehanike i njenih metoda. Izvr¥ena je analiza razvoja asimptotskih metoda €ime

se kandidat prividno udaljio od analize izucavanja dinamike mehaniCkih sistema sloZenih



struktura, medutim neophodno je bilo da se pretstave izvormi osnovi asimpiotskih metoda
pomacu kojih se nadalje izu¢avala dinamika mehaniZkih sistema sloZenih struktura. Sam prilaz
izu€avanju dinamike mehaniZkih sistema slozenih struktura bio je uslovijen razvojem teorije
elastiCnost) I mateinatiCkog aparata nelineame mehanike. U uvodnom delu, takode je dat i
prezled savremenih radova iz oscilacija ploda i ljuski, doprinos skole mchanike Masinskog
fakulteta u NiSu izu¢avanjn tih oblasti kao i preglad radova dostupnih iz literature o dinamici

mehaniékih sisteina sloZzenih struktura.

U prvom poglavlju prikazane su osnove Kklasiéne teorije transverzalnih oscilacija
izotrpnih elastiénih  ploca, takode su izvedenc i data redenja karaktcristiénih transcedentnih
jednacina oscilovauja kruznih ploca za klasi¢ne grani¢ne uslove ploce uklestene i slobodne na
krajevima i naglaseno je dobro podudaranje dobijenih rezultata, upotrebom malematickih
programa za izraduuavanje korena karakreristiéne transccdentne jednacine sa specijalnim Bessel-
ovini funkcijama, i rezultata iz literature za te slufajeve oslanjauja plo€a. Kandidat je potomn dao
prikaze tefavanja razlifitih primera slobodnih ili prinudnih oscilacija spregnutih struktura
sistema dve kruZzne ploc¢e sa lincarnim elastiénim slojem, visko-elastiénim ili termo-visko-
elastiénim slojem, kao 1 analizu prencsa cnergije , a po ideji 1z publikovanog rada mentora,
izmedu tako spregrutih ploca koriste¢i izvedene parcijalne diferencijalne jednadine u op3tem
obliku. U ovoin delu rada prikazano je i kako sc na osnovu metoda kori¥éenith u opisu
dinamiCkih procesa u sistemu spregnutih plo¢a moze doci do analognog matematitkog modela
sistema spregnutih greda i, na osnovu te analogije modela, izvedeni su zakljudci o uopstavanju
modela, inatemati¢kim opisom 1 resenja za dinamiku sistema spregnuta dva tela na sisteme M
spregnutih tela, a na osnovu idcja prikazanih u publikovanom radu mentora. Radi podvlatenja
analogije sistema greda i pioca prvo je prikazano nekoliko rezultata prethodno citiranog rada u
kome su opisane transverzalne oscilacije greda spregnutih elastiCnim siojemn kao sendvic

strukture koriséene za model Zeleznicke Sme.

U drugom poglaviju kandidat je, prvo, dac ideje i osnovre pretpostavke asimptotske
metode za redavanje nelinearnili problema mehanike, a pofom i primenom asimptotske metode
usrednjavanja Krilov-Bogoliyubov-Mitropoiskiy-kog na sastavljanje asimptotskih reSenja za
oscilatorni sistem sa mnogo stepeni slobode oscilovanja 1 sporopromenljivim parametrima pri
dejstvu viSefrekventnih sila i za nalaZenje reSenja prve aproksimacije parcijalne diferencijalne
jéc[naéine oscilacija plote u jednofrekveninom rezimu, koje su posle primenjenc na poseban

primer slobodnih i prinudnih oscilacija ploe na nelinearnoj elastiénoj podlozi u uslovima



spoljasnjeg lineamog otpora. Potom je asimptotskom metodom reSavan primer slobodnih i
prinudnih oscilacija sistema dve kruzne plode spregnute nelinearnim visko-elasti¢nim slojem, te
su dati kenkretni rezuitati numcrickog eksperimenta sa izlaznim amplitudno-frekventnim i
fazno-frekventnim dijagramima u rezonantmim oblastima 1 objaSnjen fenomen prolaska kroz

rezanantno stanje.

U trecem poglavlju, Koriste¢i poglavlja iz monografije autora Goroshko i Hedrih,
prikazani su elastiéni, viskoelasti¢ni, sa svojstvima puZenja standardni laki elementi vezivanja
deformabilnih tela u mehanike sisteme sloZenih swruktura i njihove konstitutivne relacije, kao 1
konstitutivne relacije slozenih sistema standardnih lakih elemenata: njihova paraleina, redna i

sloZena veza,

U Cetvriom poglavlju da bi mogl preci na primere naslednih sendvi¢ struktura prvo su
izvedene jcdnadme transverzalnih oscilacija greda i ploa od materijala sa naslednim svojstvima
kao u materijalu u rukopisu 1 publikovanim radovima mentora, koji su ovde korigéeni. Izvedena
je jednacina sopstvenih oscilacija pravougaone plote od materijala puzedih svojstava i dato je
njeno resenje za razliCite grani¢ne uslove kao u sluaju optereéenja na pritisak, konstanthom
silom, n  srednjoj povrsi ploce, Za primer diskretno-kontinualnog homogenog idealno puzedeg
lancanog sistem ili sendvi¢ strukture od M clemenata spregnutih sisteinom idealno purecih
niaslednih elementa posmatran je sistem 3 kruznih plo¢a od homogenog i izotropnog marerijala
puzeéih svoistava, malih debljina v odnosu na druge dve dimenzije spregnutih A -1 -nim slojem

idealno puzeéih naslednih svojstava.

U prilozu su dati izvodi iz radova na temu transverzalnih oseilacija sistema dve kruZne
ploCe sa temperatumim poljem elasti¢nog ili viskoelasticnog medusloja, koje je pobudeno
sluajnim jednofrtekventnim ili visefrekventnim procesom te je izvrieno t ispitivanje stabilnost
osnovnih i parametarskih oscilacija ovakvih sistema korii¢enjem Jlonanyuos-ljevih eksponenta,
jedan deo tih reziltata objavijen je v radu Transversal Vibrations of a Double Circular Plate
Systemn with Visco-elastic Layer Excited by a Random Temperature Field koji je publikovan u
tasopisu International Journal of Nonlinear Sciences and Numerical Simulation sa IS lste,
prema elektronskoj bazi podataka Konzorcijuma udruzenih biblioteka Srbije ~ KOBSON-u, ima
ipaki faktor 4,386 i prvi u oblasti primenjena matematika od 150, Gasopisa n toj kategc')riji.
prvi n oblasti mullidisciplinamo inzenjerstvo od 66, prvi u oblasti Matemati¢ka fizika od 41, i
tredi u oblasti mchanike od 109 v 2006 godini. Takode deo rezuitata je Stampan u

univerzitetskom ¢asopisu Facta Universitatis Series: Mechanice, Automatic Control and



Robotics, 2007 u vadu pod nazivom “Transversal Vibrations of a non-conservative  double
circular plate system”, dok je jedan deo prihvacen za Stamu u nauénom Easopisu Scientifac
Technical Review Vojske Srbije, sa izuzetno dugom nauéno-tchnitkom kompctencijom i

tradicijorn.

Originalni doprinost kandidata prikazani su kroz poglavlja 1 1 2 i cgledaju se u
prenofenju gore navedinih i sistematizovanih analitickih rezultata na sistem kruznih ploga, i sve
numericke eksperimente date u radu i prikatane u poglavljima 1, 2 i 4. Na osnovu tih prikaza
kandidat je ukazao na linearne 1 nelmeame fenomene dinamike slozenih strukwra, koji se
odnose na mogucnosti pojave viSe rezonantnih stanja i dinamickih apsorbeija u jednom od
heskonaéno mnogo modova viSefrekventnih rezZima pojavljenih v sendvié slozenim strukturaina
kruznih ploga pri &isto linearnim svojstyima sistema. Dalje izveo Je, koriste¢i ideju metode
Krilova Bdgoljubova-?\{itropoljskog 1 ideje iz radova | monografija mentora, sistem parcijalnih
diferencijalnih jedna¢ina sa termo-elasticnim slcjem 1 odgovarajuce asimptotske aproksimacijc
refenja i odgovarajule sisteme diferencijalnih jednaCina za amplitude i faze u jednofrekventnom
1 viscfrekventnom reZimu prinudnih oscilacija 1 ukazao na moguénost pojave glavnog

rezonantnog stanja dinamike sisteme, kae i parametarskog rezonantnog stanja.

w-- - -+ - Rad sadrzi i mnogobrojne originalne graficke prikaze numerickih eksperimenata
nad odgovarajuéim anaiiti¢kiin reSenjima. Ti grafiCki prikazi sadrze prikaze oblika oscilovanja
sistema spregnutih ploge, ilustruju karakteristike dinamike sistema u odredenim trenucima
viemena, a za nelineamne sisteme, prikazuju stacioname i nestacionamme reZime oscilovanja i
prolaska kroz rezonantno stanje, pri prolasku razli¢itim brzinama promene frekvencija

spoljadnjih raspodelienih opterecenja, interakcije modova, rezonantne skokove.

Smaltramo da rad daje i originalni doprinos, i sadrZi, ne samo istrazivacki pristup i
sisternazizaciju savremenih saznanja, nego i unos novih znanja o oscilatornim tenomeuima
lmearne 1 nelincarne dinamike, u ovu sayremcnu oblast dmamike 1 oscilacija sloZenih struktura
mehanickih sisteina, $to je bio zadatak rada, a 5to i po Zakonu o Umiverzitetu treba da predstavija

magistarski rad.




Zakljutak i predlog

Na osnovu pregleda magistarskog rada 1 analize postignutih rezultata, Clanovi Komisije

konstatuju:

da podneti rad u potpunesti odgzovara naslovu i temi prihvacenoj od strane

Nautno — nastavnog veéa MaSinskog fakulteta u Nisu;

da je kandidat rezultatima dobijenim u radu pokazao da poscduje potrebna znanja
iz oblasti analize lincarne i nelinearne dinamike sloZenih struktora i snalazi se
izuzetno dobro u korid¢enju softverskih alata 1 matemati¢kih programa za obradu
analitiCkih rezultata, le da ih uspe$no i kreativno primenjuje u cilju postavljanja
analize i reSavanja prakticnih problema i otkrivanja specifi¢nih fenomena
nelinearne dinamike 1 osetljivosti na male promene bifurkacionih parametara, a za

§to je potreban veoma visck mivo teorijskih znanja | istrazivatke spretnosti:

da je kandidat pokazao potreban nivo samostalnosti u istraZivanjima 1 ispoljio
sposobnost analize nauénih znanja iz zadate oblasti. kao { samostalnost i

originalnost u osmisljavanju 1 kreiranju odredenih medela;

da magistarski rad predstavlja vredan 1 originalni doprinos sistematiztacije znanja
iz oblasti metoda lineamih i nelineamih dinamika 22 resavanje problema
oscilovanja deformabilnih tela, te primene istih u postastavljanju 1 analizi

dinamike meodela sloZenih sistcma deformabilnih tela;

da je razvijena principijelna analogija u primeni kori3¢enih metoda u ovom radu
na razne druge primere sloZenih sthuktura od deformabilnih tela raznih oblika i
karaktcristika kako materijala tako 1 geometrije;

da rezultati istraZzivanja imaju izvestan stepen opstosti { da se mogu primeniii u
razli¢itim fizickim modelima spregnutih struktura;

da je jedan broj originalnih rezultata publikovan u casopisima medjunarodnog
znafaja, a medju njima i asopisa sa visokim impakt fakterom i vodeéeg medju
stotinak 1 svakoj od &etiri razliditih oblasti nauka (Mehanika, Matemati¢ka
fizika, primenjena matematika i interdisciplinarno inZenjerstvo prema KOBSON-

u)

da je rad tehni&ki obraden na visokom nivou.



Na osnovu svega napred izloZenog ¢lanovi Komisije konstatuju da podneti magistarski
rad predstavlja vredan doprinos razvoju proucavanja fenomena dinamike sloZenih struktura
deformabilnih tela razli¢itih oblika i materijalnih svojstava, kao i da sadrZi originalne doprinose,
a i ideje Cije bi realizacije dovele do novih originalnih doprinosa, kojima bi dopunjen ovaj rad
mogao da dostigne 1 nivo doktorskog rada.

Imajuéi u vidu sve prethodno izloZeno, kao i aktuelnost 1 sloZenost izloZenih rezultata,
Komisija predlaZze Nau¢no — nastavnom veéu MaSinskog fakulteta u Nisu da rad pod nazivom

Dinamika mehanickih sistema sloZenih struktura

prihvati za magistarsku tezu i da kandidatu Julijani Simonovié, dipl. mas. ing. odobri usmenu

odbranu.

U Ni3u, Kragujevcu, Kosovskoj Mitrovici i Rimu
15. Marta, 2008. god.

Clanovi komisije:

Prof. dr Dragan Milosavljavié¢
redovni profesor Masinskog fakulteta u Kragujevcu
Oblast kompetencije: Teorijska i primenjena mehanika
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Prof. dr Viadimir Railevi¢
redovni profesor Fakulteta tehni¢kih nauka u Kosovskoj Mitrovici
Univerziteta u Pristini
Oblast kompetencije: Teorijska i primenjena mehanika
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Prof. dr Katica (Stevanovié) Hedrih
redovni profesor MaSinskog fakulteta u Nidu
Clan Akademije nauka visokih 8kola Ukrajine
Oblast kompetencije: Teorijska i primenjena ehanika, Nelinearna dinamika
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' Prof. dr Guseppe Rega
redovni profesor Geotehnickog fakulteta
Univerziteta "La Sapienza" iz Rima
Predsednik AIMETA (Italian Association of Theoretical and Applied Mechanics)
Oblast kompetencije: Mehanika, Nelinearna dinamika
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----- Original Message -----

From: Giuseppe Rega

To: Katica Hedrih ; katica@masfak.ni.ac.yu ; khedrih@eunet
Cc: Giuseppe.Rega@uniroma.it

Sent: Tuesday, March 18, 2008 6:56 PM

Subject: Re: Fw: Report in English and Serbian

Dear Professor Hedrih,

attached you will find the .doc files of the Report in Serbian and in English with my
signature in the last page.

I am also faxing the last page of the two documents to the numbers 381 18241663 and
381 8 588 244 9, as well as sending them (the last page) - with the original signature - by
regular mail.

I got the files with the three Parts of the Thesis.
Best regards

Giuseppe Rega

At 09.42 16/03/2008, you wrote:

----- Original Message -----

From: Katica Hedrih

To: Giuseppe.Rega@uniromal.it

Cc: katicai@masfak.ni.ac.vu

Sent: Sunday, March 16, 2008 [:51 AM
Subject: Report in English and Serbian

Professor Giuseppe Rega

President of AIMETA (Italian Association of Theoretical and Applied Mechanics)
Professor of Solid and Structural Mechanics
Dipartimento di Ingegneria Strutturale e Geotecnica
Universita' di Roma La Sapienza

Via A. Gramsci 53

00197 Roma, ltaly

tel. +39-06-49919195

fax: +39-06-49919192 or +39-06-3221449

cell. 320-4271832 or 349-5951890

e-mail: Giuseppe.Rega@uniromal.it
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TO THE SCIENTIFIC-TEACHING BOARD OF MECHANICAL
ENGINEERING FACULTY UNIVERSITY OF NIS

We were designated as the members of commssion for evaluate and assert of thc Magistar
thesis from the candidate Julijana Simonovic. mechanical enginecr, by decision of the Scientific-
Teaching Board of Mechanical Engineering Faculty University of Nis, No 612-892-10/2008. After our
narrow search of the master thesis named Dynamics of Mecnanical Systems of Complex Structure,

the Commission declare the folowing

REPORT

The Magistar thesis of Julijana Simonovic (submitted February 21, 2008) is presented at 249
twofold A4 format pages of text, illustrated with 55 figures and 3 tables. The whole matter consists of
8 Chapters which mciude Imtroduction, Concluding Remarks and two Appendixes too. At the
beginning of the thesis the Summary in the Serbian and English version, key words, selected scientific
field and narrow scientific fleld are given. The literature is given on the end of the thesis ahead of the
riarks list, names registry, notions registry and candidate’s biography, consisting of the 234 different
references.

This work dedicates to research of dynamics of complex structure mechanical systems. The
systematizatiou of analytical results of ransversal oscillations of the systems containing plales, like as
beams, are done by using otiginal ideas form published paper of the mentor Katica (Stevanovic)
Hedrih and other authors. The mentioned resuits are modulated, in analitical fonn, at numerical
kvantitative analys of transversal linear and nolinear oscillations of circular plates systems by the
candidate, what is hers original contribution and with that the work achieved more then enough the

level of the master thesis accordimg with the Serbian High education Law.



The brief historical reviewes of classical deformable bodies mechanics and nonlinear
mechanics and hers methodes are presented in the introduction. The analisis of developement for
asimptholic methods is done which was the way of apparently alienation of research analyses of
mechanical systems coupled structures dynamics, nevertheless it was needs to presente bases of
ashimptotic method used for futhure research in dynamics of mechanical svstems coupled structures.
Approach of that rcsearch was caused by developement of theory of elastisity and mathematical
Instruments of nonlinear mechanics. The review of living papers at oscillatons of plates and shels,
contrihution of school of mechanics of Mechanical faculty from Nis to the research of that field, like
as review of available papers from literature about dynamics of mechanical systems coupled
structures are given also in the introduction.

In the first chapter, the bascs of classical theory of transversal oscillations of isolropre elastical
platcs are presented, also there are deduced and ginven results of characteristic transcedent equations
of oscillation for circular plates with different boundary conditions in the cascs with clamped and free
edges, and are emphasized good accordance of that results obtained by used of mathematical
programes for solving roots of characteristics transcedent equations with special Bessels functions and
results from available literature. After that the descriptions of solving varity examples for free and
forced oscillations in the two circular plates systems with linear elastic, visco-elastic or thermo visco-
elastic layer are presented, also used the ideas froin the published paper of mentor candidat presents
the analise of energy transfer throught that systems using the obtained partial differential equation in
ll}e _%eneric form. In this part of the work it is presented how on the bases of meihods used in
dcscriiation dynamical processes in system of coupled plates can make the analoguc mathcmatical
model for the system of couplcd beams and on that analoguc the conclusion for the generic model with
» coupled bodies mathematical modcl and solutions of their dynamic are made by using the ideas
from the published paper of mentor. For emphasiz the analogy of beams and plate systems a few
results from the published paper of the mentor are presented on the first place, in that paper the
transverzal Bs'cillétio:;ls of the elasticaly coupled beames used for the model of railway track are given.

In the second chapter, the basics assumptions of asimpthotic method for solving the nonlinear
prohlems of mechamic are given in the first place and hence application of asymptotic method of
nonlinear mechanics - Krilov-Bogoliubov-Mitroplski method for compose of asymptotic solutions for
oscillatory systems with many degree of freedom and with slow changing parameters excited hy multi
frequencies forces and for solving the first approximations of partial differential equation of plate

oscillations in one frequency regimes, that approximations are next used for special example of free
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and forced oscillations of the plate on nonlinear elastic foundation in the condittons of the linear
external resistance. Hence the example of free and forced oscillation of two circular plates systems
coupled with nonlinear visco-elastic layer are solved by asymptotic method, and the results of concrete
numerical expeﬂment with amplitude-frequencies and phase-frequencies diagrams in the resonant
regions are shown like as explanations to phenomenon of passing through resonance state.

In the third chapier, the elastic, visco-clastic and with creep properties standard light clements
for coupling deformable hadies in mechanical systems of complex structures and their constitutive
relations are presented by using chapters from monograph of Goroshko and Hedrih and also
constitutive relations of complex systems of standard light elements their parallcl, series and mixed
relations are presented.

In the fourth chapter, for the purpose of the presenting example of hereditary sandwich
structures at the first place it 1s presented the partial fractional orede differential equations of
transversal oscillations of beams and plates madc of matcrial with heraditary features like as at the
pubiishe‘d papers of the mentor used here. It 1s managed the equation of the free oscillation of the
rectangular plates made of material with creep [eatures and their solutions for different boundary
conditions and m the case of the constant forces presure in the middle plan of the plate are given. For
the example of the models of discret- continual homogenous creep chain sysiem or sandwich strusture
of M clements coupling with systcm of ideal creep hereditary elements the candidate was observed
the system of M circular plates of homogenous and isotropic matetial with creep propcrllcs coupling
:vatEmHJ L1 1deal creep hereditary layers.

In the appendixes, the parts ol the papers with themes of transversal oscillations of two circular
plares systems with temperature field in ¢lastic or viscoelastic layer excited with random one or mulu
frequencies processes are presented, also the research at the stability of basic and parametric
oscillations of that systems are done by using the Liapunovs exponents, One part of that results are
publishé-d in the paper named ,,Transversal Vibrations of a Double Circular Plate System with Visco-
elastic Layer Excited by a Random Temperature Field™ at thbe Intermational Journal of Nonlinear
Sciences and Numerical Simulation, with impact factor 4,386 according to electronic base of dates
from KOBSON ( Consortium of librarics association ol Serbia) which is the leader in the field of
applied mathematics (rom 150 journal in that category, the leader in the field ol multidisciplinary
engineering from 66, the leader in the field of mathcmatical physics from 41 and the third in the field
of mechanics from [09 joumals at the 2006 year. Likewise, part of the results are published at the

university journal Facta Universitatis Series: Mechanice, Automatic Control and Robotics, 2007 in the
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paper named “Transversal Vibrations of a non-conservative double circular plate system", and a part
1s accepted for publishing in the Journal Scientifac Technical Review Serbian Army..

The original contributions of the candidatc arc presented through the first and second chapters,
are consisted in the application of the mentioned and sistematized analytic results at the circular plates
systems and are related on all numerical experiments shown througt first, second and fourth chapters.
On the base of that notices the candidate indicated on linear and nonlinear phenoinenon of coupled
structure dynamics, rclated on occasions of multi resonance stale apperance and dynamical absorption
in .one. O:f finite modes of multifrequencies regimes of oscillations indicated in sandwich structures of
circular plates at the case of linaear features of system. By using idea of Krilov-Bogolinbov-Mitroplski
method and ideas from the papers of mentor the candidate derived system of partial differential
equations iu the example of thermo-elastic coupling layer and corresponding asvmplotic
approximations of solutions like as corresponding systems of differential equations for amplitudes and
phases in one and multi frequency regimes of forced oscillations and indicated at occasions of
appcarance of main and parametric resonant state of system dynamics.

The thesis consist a great number of graphical descriptions of nunierical experiinents in
appropriate analytical solutions. That graphics contents the figures of shapes of oscillations for the
coupled plates linear systems in the specific momeut of time, and for nonlincar systems shows the
stationary and no stationary regimes of oscillations and passing through the resonant state for the
(l:i{f;"é;éﬁt'ﬁelbb_ity of (;ha.nging the frequencies of external distributed loads, like as interaction of modes
and resonant jumps.

With all of this coutribution we believe that this work gives onginal, uot only research
approach and systematization of contemporary cognitions but also candidates introduce of new
knowledge about oscillatory phenomenon in lmear and nonlinear modern field of dynamics- dynamics
and oscillations of mechanical systems coupled struclures, what was the goal of the work and also

according with the Serbian law presents master thesis.

CONCLUDING AND PROPOSAL (SUGGESTION)

tirpe .. Themembers of commission concludes at the base of the supervision of Magistar thesis an of

the analyze of results the following statements:
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Submitted work conforms at all with title and theme accepted from Scientific-Teaching
Board of Mechanical Engineering facuity, Nis;

The candidate shows with all presented results that possess adequate knowledge in the
field of Imear and nonlinear analyze of complex structure dynamics and also own great
skills in usage of soffware tools and mathematical programs for processing analytical

results. hence that she is capable to use them successful and creative to reach the

- analyze and solutions of practical problems and recognized a specific phenomenon of

nonlinear dynamics and their sensitivity on small change of bifurcation paramcters, for
what it is need possessing of large level of theoretical knowledge and researcher skills
The candidate shows needful level of researching by herself and approves ability of
analyze the scientific knowledge in the proposal field, like as originality in creating and
glfﬁning certain models

Thils magastar work presents worth and original contribution to systematization of
knowledge at the filed of linear and nonlinear methods of dynamics for solving the
problems of deformable bodies oscillations, like as appliance of that methods in
creating and analyzing the models of complex deformable bodies systcms dynamics;
That it is developed prnciple analogy in appliance used methods in this work on
different examples of complex deformable bodies structurcs with variety shapes and
features of geometry and material,;

The results of research owns certain degree of generality and that they can be applied in
different physics models of coupled structures;

A number of results are published in the journals of international imporiance fronm them
also in journal with high impact factor and which is leadcr among hundred in all of
fourth different scientific field ( mechanics, mathematic physics, applied mathematic
and interdisciplinary engineering from the information of KOBSON]);

The work has high level of technical arrangement.

The members of commission conclude at the base of everything mentioned that submitted

magistar thesis presents worth contribution for development in researching of phenomenon of complex

deformable bodies dynamics with variety geometrical and material features, like as that work owns

original results and ideas whose realization will leads to new original contributions and if that future

results would be added at the work 1t could reach the level of doctorate.
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Owns everything mentioned in the mind, like as actuality and complexity of presented results,
Commission suggests to the Scientific-Teaching Board of Mechanical Engineering Faculty, Nis that

work named

Dynamics of Mecnanical Systems of Complex Structure

accept for Magistar thesis and that admit oral defence to candidate Julijana Simonovic, mechanical

engineer.

In Nis, Kragujevac, Kosovska Mitrovica and Rome., 15. March 2008
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The members of Commission:

Prof. dr Dragan Milosavijavié
redovni profesor Masinskog fakulteta u Kragujeveu
Oblast kompetencqe 7&'}(& i primenjena mehanika
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me dr Vladimir Raicevié¢

redovni profesor Fakulteta tehnic¢kih nauka u Kosovskoj Mitrovici
Univerziteta u PriStini
Oblast kompetencije: Teorijska i primenjena mehanika
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Prof. dr Katica (Stevanovié) Hedrih
redovni profesor MaSinskog fakulteta u Nisu
Clan Akademije nauka visokih §kola Ukrajine
Oblast kompetencije: Teorijska i primenjena ehanika, Nelinearna dinamika
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Prof. dr Guseppe Rega
redovni profesor Geotehnickog fakulteta
Univerziteta "La Sapienza" iz Rima
Predsednik AIMETA (Italian Association of Theoretical and Applied Mechanics)
Oblast kompetencije: Mehanika, Nelinearna dinamika




Owns everything mentioned in the mind, like as actuality and complexity of presented results,
Commission suggests to the Scicntific-Teaching Board of Mechanical Engineering Faculty. Nis that

work named

Dynamics of Mecnanical Systems of Complex Structure

accept for Magistar thesis and that admit oral defence to candidate Julijana Simonovic, mechanical
engineer.
In Nis, Kragujevac, Kosovska Mitrovica and Rome., 15. March 2008

The members of Commission:

Prof. dr Dragan Milosavljavié
redovni protesor Masinskog fakulteta u Kragujevcu

Oblast kompetencije: Teorijska i primenjena mehanika
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Prof. dr Vladimir Raicevié¢
redovni profesor Fakulteta tehniékih nauka u Kosovskoj Mitrovici
Univerziteta u Pristini
Oblast kompetencije: Teorijska i primenjena mehanika
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Prof. dr Katica (Stevanovi¢) Hedrih
redovni profesor Maginskog fakulteta u Nigu
Clan Akademije nauka visokih 8kola Ukrajine
Oblast kompetencije: Teorijska i primenjena ehanika, Nelinearna dinamika
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Prof. dr Giuseppe Rega
redovni profesor Geotehni¢kog fakulteta
Univerziteta "La Sapienza" iz Rima
Predsednik AIMETA (ltalian Association of Theoretical and Applied Mechanics)
Oblast kompetencije: Mehanika, Nelinearna dinamika
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Ne esnovu svegz napred izlofenog Zlarcvi Komisijs konstefyju di pedre magisiersi
rad predscevia vtedan doprnos tamvoju prtdavenja Rnociens dinemiks sicfenid swuhducs
defarnabidaib tela rz=li@ 'tk chlika | marerijalnih svojsiava, kao 1 da sadrd crginelns dap-incse,
a i idcje &ije b realizacije doveie da novih originainin dooingsa, kaiima 5 doapanjen asay rad
mogag da dogtighe 1 nive doktosskeg rada,

Irmajudl u vidu sve prethedno izloZeno, Ko | akmusinost @ sladenset 12ivienik rezullats,
Kersija predise Wausro - nastirom vafa Masinskoy fakolelz u Nidu dz rad pod rezivom
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Owrs zveryihing mentioned in the mind, ke as somality and complzeny of preseiicd resulss,

Cammission sugeests o the Sciest:fic-Teaching Board of Mevharical Enz.oecring Deevity s fha

wark nam.ed

Dynamics of Mecnanical Systems of Complex Structuve

zovept For Magister thesis and that admit ozl dzfence to candidete Juiijana Nmenoric, mechargcal

engineer.

In Nis, Kreguicvae, Xeosovska bitrovice and Rome., 13, March 2008
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