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Ilpetuen I'haeumaj Konu.uje n o4eHy nodo6Hocmu KaHdudama tt meMc daKmop(^(
oucepmaqute KaHdudama AneKCaBOpa HuKonuha, duM.uHJtc. aru

Ha ceaxu{u CTpyqEor Beha 3a rexHrrrrRo-TexEo.[or[Ke xayxe yErBep3arera y KparyjeBqy,
gjfT1tl'l o*" 10.06.2015. roAnHe, oanlxoM 6poj IV-04-3i8/19 n""riouu* 

", 
o,u **o""r!oMllcr'!e.3a oueEy Ilo,qooEocrll Ratlll'AaTa AreKcanqpa Hn(orrrha 3a rBpaAy Aoxropcxealrceprarlrrje xao q 3a ouexy npe,ulroxeEe reMe loKropc&e nrrcepra([j" oo,a pul"rIr4"u"ro"o",

IIPIIJIOT trPUMEEII CI{CTEMA KPYTUX TEJIA Y AIIAJItr3I{ NUUAMI,IITE
EJIACTTIIHN IIITAIIOBA

Ha ocEoBy yBr.rna_ y nprrjroxeEy aokla,renraqsjy u JIII,II{o no3EaBajytx KanarAara n BeroB
,{oca,qaffE[ paA, KoMncuja nogroot Hacraano-nayvaou eehy @aryatera c.ne,qehlr

tr3BEIIITAJ

1 EVOTPA@CKII IIOIAIItr O XAIIruA,{TY

l.l "ll{qlrn no,sarln

A,'reKcaHAap B. Haftorrrh, poteH je 27.09.19g5. rognre y Kpa.neey. Oclroeny lrro.ry
3aBpErno je y OIII ,,qr{6yxoravrr naprri3afiu,. y KparbeBy. 3arI'M, Maryprrpao Kao Da(reHepaqqje y Mamucxo-rexrn,rxoj lJxon, ,,14. oxro6ap,,, o6parornu ,rpo6"r. ,,na"rlrrr"cn"
TexHrrqap 3a (oMlJyrepcKo KoFcrpl,.ncar6e,., Crylnje xa MaufiHckoM OaKyrrEry y Kpa,EeBy
',rlxcao je InKorcl(e 2004/05. roAlrHe, 3aBprx[o I,lx y npe4eulenou poky, Ir AxnnoM[pao
14,05.2009. roAufie, Ha cMepy KoHcrpFcaBet, npojemoBaBe y ManxfirorpaArtx, rp]ra 3a
alroMarcKo )mpaBJEarre a lbr]'trAEy rexHrjKy. To(oM cryArja, ocrBapr.roje npocevny oqeny 9.31
(aeBer n 31/100), oA6pau[o ArrtroMcrlr paA rls [perMera Ilpojexroraee *gpuyo""*"* 

"rue) 4arcr(Itx crrcreMa yrrpaBEaBa, Ha reMy ,,Ilpoje\-roBarre jeAqocryoHe xfiApayJx.rqqe I1pece.,
Ir A06110 oqeEy l0 (aeccr). Ao6urfix je Brrtue sarpaAa 3a ocrBapeHr, ycnex roKoM cryArrja.



Ta(ote, ocrBapno je 3EaqajEe pBymare rra ra(MuceBy y 3Ha.By ,,MaIIItc{IIjaAa,. r-13 [peAMera
Mexar+rra, ocnojuruu qpBo Meoro y aBa haBpara.

,{omopcxe cry4rje }nqcao je l]IxoncKe 2009/10, ronnEe IIa Malnrucl(oM EaKyJnery y
Kp !eBy. y ropaoay oA fe6plapa ao AerleMopa 2010. roArrHe 6I,10 je onrneugacra
Mlrnucrapcrra sa uayr<y n rexuoaonrror paseoj. y roNl nepr-rogy 6ro je aHraxoBan Ha rtpojer<ry
,,3AMEIIA BEHTI4IICKI4 YIIPABBAHID( CI4CTEMA CIICTEM,IMA CA
@PEKBEHTHI4M PEfynATOpOM., eB. 6p. 14071, I<ao rcrpaxrrBaq_crrineHnucra. Oa
jaKyapa 2011. ro,q r{e 3:lrrocrreH je ra Maruurcxou $aryrrery y Kpa,r,eBy y csojcrBy
&clpaxr,Balra capaArrn*a Ha rpojeKry,,MEXAHI4KA HBJII4HEAPHID( U NICLIIIA.TIIBHLIX
MOABJIA-CABPEMEHII MOAEJII4, AHAJII43A U IIPI4MEI{E., €BnqenluroErz 6poj OI4_
174016 RoA M{ErrcrapcrBa 3a HayRy r rexEorrolllk]r pa3Boj peIIFnJrKe Cp6de. Tpeu]rFo je
crylenr III (rpehe) roAnse IoKropcKrrx cryAvja. Iloroxno je cre ucnu.re npeABrbeEe
lporpaMoM cryAnja ca npoce*rou oqeuou l0 (,4ecer).

1.2 HayqIIo lrcrparftlBaqrgl Il crpyqllr paA

t Pad y nejyaapodaont qsconucy aa SCInuq a

l. Nlkolid, A,, Satdi, S., A rigid multibody method for ftee vibration analysis ofbeams
with vadable axial pa@meters, Journal of Vibration and Control.
DOI: 0.117'7/1077 546315575818, 2015. lKareropnja M21 3a 2013. ror.i

2. Salinii, S., Nikoltd, A,, Oo the determination of&hral ftequencies ofa cantilevef
beam in ftee bending vibration: a rigid multibody approach,
Forschung im Ingenieurwesen, Volume 27, Issue 3_4, pp. 95-104,
DOI: 10. 1007/s10010-013-0168-0 [rareroprja M23]

Cao4umehe ua .rrehlt4apodton ogny umamrra\o y 4a,ra u _ [M33]

3. Radovan Bulatovid, Aleksandar Nikolid, Kinernatical analysis ofa six_bar mechamsm
by using Matlab, The Sixth Trienaial Iotemational Conference HEAW MACHINERY
HM 2008, 24th-29th June, KmUevo, Serbia,
pp. E(17-22), ISBN: 978-86-8263145-3.

4. Alekssndar Nikolid, Radovan Bulatovid, Optimization of Kinematic Characteristics of
Geneva Mechanism, The Seventh Triennial Intemational Conference HEAVY
MACHINERY HM 201 t, June 29th-July 2trd 201 t, VRNJAaKA BANJA. Serbia.
pp. D(69-74J. ISBN: 978-86-8261t-58-3.

5. Slavisa Salinid, Aleksandar Nikoli6, On the free vibration ofa multiple_stepped
cantilever beam, Prcoeedings ofthe 4th Iotemational Congess of Serbian Society of



Mechanics, June 4-7, 2013, Vmjadka Banja, Serbia,
pp. 177-182, ISBN: 978-86-909973-5-0.

6. Al€ksardar Nikolid, Slavila Salinii, Natual frequencies of a tapered cantilever beam
ofconstant thickness and linearly tapered width, The Eight Triendal Intemationa_
Conference IIEAVY MACHINERY HM 2014, Jun e 25-29 20t4, Zlatibor, Sefiia.
pp. E(61-69), ISBN: 978-86-82631-j 4-3.

7. Aleksendar Nikoli6, Slavisa SaliniC, Free vibration aralysis ofthe horizontal e{is witrd
turbine towet, Ptoceedings of the 5th International Congress of Serbian Society of
Mechanics, June I 5- I 7, 201 5, Arandjolovac, Serbia,

. Haya$o cmpaxrcueoqKu ttpojeQia

Kao ficTpaxrBaq-crnrel{Arzcra MvHncmpsrBa 3a ltayl(y rr rexllo.Ilolllrur pa3Boj y xeploAy
on 0e6pyapa,uo aerleM6pa 2010. rognxe, Ane(carAap HnKonrahje 6uo aHraxoBaH Ha
rpojeKry,,3AMEHA BEHTI,I,'ICKI4 ynPABJLAHID( CIICTEMA CI4CTEMI4MA CA
OPEKBEHTHI4M PETIATOpOM,,, eguaeEqnoqr 6poj 14071.

Are(caHAap HriRoruh je rpes'"rHo y,recHr-I( Ha Ilpojexry,,MEXAHIIKA
HE.]II4I{EATHID( N AVCWIATIIBTI]4X MOAENA.CABPEMEHI{ MOAEI4
AIIAJM3A I4 IIPI,IMEHE ', eBr,qel{qroHrj 6poj 014-174016 KoA MnErrcrapcrBa
rpocBere, Ha'.Ke r rexEonouKor pa3Boja peny6:ruxe Cp6uje (ON 174016).

2 trOAAUII O IIPEANO)I{EHOJ TEMI{ AOKTOPC(E TICEPTAUIIJE

2.1 HacrroDIorcropcn€Anceprarlrj€

KoMuc[ja flpeAltaxe rcMeEy pa,qaor EacnoBa .qoxropcr(e Alrceprar[.rje rar(o Aa rra3r.rB Aoroopcke
arlcepTaqllje rrtact-l:

CTATI,ITIKA II AI,IHAMIIqKA AIIA.TIII3A EJ]IACTII{HOT IIITAIIA
NPOMEHJ'bIIBOT TPECEITA METOAOM AI4CKPETI,I3AIII,IJE HA KPYTE

CETMEHTE

2.2 IIpeAMerAoKropcneAnceprarlnJe

y [pojeKToBaBy MoAepIIIix MarIIgEa, po6ora lI pa3Errx Ap),Erx Texr rqKI,Ix cllcTeMa, 3?LxreBa
3a )tllneIoM IIoroEcKe enept[je, BIICOT(OM npeqrBrroEhy t 6p3[soM r8BpmaBaba pa3lllrx
Texr{orortrKrrx n rpascnopruru orrepautja flocralr'rlajy ce y [pBrl n.nan. 36or rora sc rexfi aa



ereMeETq MaIIIIrEa rMaJy uro Ma.Ey Macy ruTo aoBo,ur, c apyre cTpaHe, ao Ecoflxo/urocTg
)n[var+a y 06lyp enacj lrsHrD\ Ieoopvauxja npl, aE:L,tr.lllr EJ,D(oBe a?f]larMrKe,

[pgAMer oBor paAa cy rexHxqrur oojekra Rojn ce Mory MoAenrjpaflr (ao e.racrl-rqHu
DrTarroBr,r rcoHcTarfTEtor r.JIu rrpoMenJBrrBor noflpeqllor npecexa. Ha onaj naur-l| ce nory
MoAo.,IIIpaflr nolaTnqe Typ6rHa, cerMeHT[ MaHrrryraTopa I,l nH,qyqpfjcKr_tx po6ma, .uanoat
pa3Erax Mex tz3aMa y MaulrlraMa, cTy6oBri BgTporeHepaTopa, eneMeETr xoacrpyrqr,ja qu:a*rqa
I{TA, y aEa,[LI3L AriE tMr4Ke eJlacflrqHr]D( Ilranoea nocr:oje pa3nt qarr, trpl,Icr],rrr|. AlxlaMfi.rKo
IlolIarEarrse ejracTllqrrof rrrTarra ce Moxe o rcaTfi cnoxeqrrM ,apqrrjMHnM alIoepeH{l4ja,IllzM
je,qrauruaua (uIlaII ce 4)ernpa kao c[creM ca 6ec(oEasso MEoro crgtres'' clo6oAe) rirrj
pt!3IIIrM Mero,uaMa ,{tckperlBa4rje kao uro oy MeroA nperrlocrttBJBegrlx MoaoBa. Meron
(oHaqmrx elreMerrar4 Merol (pF&\ cerMenara (IIrr,trI ce saxoE ,{nctperlnaq4ie rperupa xao
oucTeM ca (oEaqErrrr 6pojeM creflesli cno6oae). y oBoM paay (oprrcTrro 6r ce rlrerog rpyrux
cefMeEma.

OarlM pagoM 6r, ce 4ao upwror no6onurany nocrojeh x flpncryna y aE:uru3r, enacrltqflrx
cucTeMa I(pyTr4n TenIIMa Ij IlpOUUpeBy npnMerre oBaKBor [prrcTJma y arraJl[3[ cTaTrrrrr<or E
aliHatMlrqKor IlogaltraBa elraql'lllltlD( [rTaloBa IIpoMerrJEIiBor nollpeqllor npeceka. IIpeAIrocT y
oAltocy IIa yo6!fiajeEe Arc(per[ga.qraoHe MeToAe (MeTon IIpE[rocT:lBJEeETD( MoAoBaj M€ToA
KOIIaqE,fX eneMeEATa) 6u ce oacTojaJra y ToMe tlmo co oaroBapajyti[rM orrcTeMoM kpyrtrx Tera ca
pemrzruo uanuu 6pojeM oTeIIeqIl cro6oae Moxe asalu'34paT.a ca aoBorbllo Br_tcoKoM TairHortrhy
yDrqal enacTr-rqgoclr rtrTanoBa l{a BKoBo CTaTIiqKO E 4IEaMrqKO IIOEa[taEe. TIrMe 6II ce
oMoryhxno y BgheM cTenesy qpoull-ipeEe )Torpe6e .qo6po pa3Bnjesux a.rropuraMa MexaqrrKe
cucreMa rr?)Tlrx rena y upoytraBa*y errllcrnrrHrrx reJra, uro je HapoluTo 6rrrro ca acrreKra
0Ma6era oJroxeHocrlr paq''Ecr$rx 3axTeBa Koju ce [ocTaBrLajy pan]sapcKoM xaplBepy.
IIp{MeHoM Ha KofikperquM Texr{[lrKnM o6jercqMa fioxa3ara 6!t ce raqsocr u je4xocrarrocr
ItplrMerre [peanoxeHe Mon[ou(aunje MeToae (pyTtx cerMeEaTa.

2.3 OcEoEEe xlllroTese

Marepaja.n elacrr-r<nor rrrrallaje xoMorerr rr ll3orpolan. Enacrrt,{He Aelfopvaqale rurana cy
Mane TaKo aa ce Mory :lqattB4paTlr y ol(Bllpy uph Merr!tsxBocTl_I ll4reapEor x)[{oBor 3aRoHa.
Ae$opMaqlrje rurana ce rocMa4ajy y oKBnpy Ojnep-EepuynrjeBe reoprje emcumrr.rx
ul:anora. V onurev c.nyrajy 4rluensrzje nonpeutor npeceKa rurana ce Me*ajy Ayx EeroBe
noAyxEe oce. Ka"qa j€ uTa[ y Ee,{eOopM[caEoM cTnrsy, IIoIo,)Ksa oca uTara je npaoa ,rlll]I,Ija.

2.4 IloaodqocrRaEArqar.

KaHArzAar AnekcaEAap Hr-toluh je o6jatno, rao alrop n Koalrop, 2 pa,4a y ue$y,xapognlt"r
qaco[r]rcrrMa sa SCI :I'rcrr-r I-l 5 paAoBa Ea Met]'IrapoffinM cK]4roBEMa. yvecrur je uay-aro_
ItcTpaxliBarl(oa npoJe(Ta KojI,I {riuaacupa MlErcTapcTBo rlpocBele, Ea}'I(e Il Tgx]rorortrxor
pa:aoja Peny6;rr-rxe Cp6de (eBryegqnosn 6p oj C.14-174016 ). TpeH),rEo je cry,qenr III (rpehe)



ro,qrEe .qomopcFrx cTyAEja. Ilonoxuo je cBe ucmiTe npeABlllolre rrporpaMoM c"ry.Urja ca
qpoceqlroM orlesoM 10 (Aecer). rtnaE je CpEcr(or ApJanrBa 3a MexastrKy. ![xra, rrfirxo x roBopri
eHrtreo(Ii Je3lrft,

Ha ocqoBy rl3ncror u Ea ocrroBy rrqHor [o3HaBa6a KarrAr]Aara cMarlrauo 4a je Aaercaugap
Htxorr-rh y AocaAaDrBeM paAy rlol(a3ao {Elepecoraee, cuoco6ttoct lI caMocr,ulHocr 3a Ha) Irlo_
rcTpiDiRriBaqKg pa,q.

2.5 IlperneA cralIa y fioApy.rjy ncrpaxuBarLa

flora3Hy nnrepar)?t Ea rojoj he ce 6a.cr.rparu ,'crpaxrBarsa y o(sl-rpy [peAroxeHe reMe
4orropcre gucepraqr.rje, lpeacraB$ajy crrenehe pe$epexqe:

l. Schiehlen W., Rauh J., Modeling of flexible multi-beam systems by rigid-elastic
superclements. Revista Brasileira de Ciencias Mecanicas, 8(2): 151-163, 1986.

2. Watrg Y., Huston R.L., A lumped parameter method in the nonlinear adalysis offlexible
multibody slstems. Computers and Shuctures , 50(3): 421432, 1994.

3. Wittbrodt 8., Adamiec-Wojcik I., Wojciech S., Dynamics offlexible multibody sysrems:
rigid finite element method, Springer-Ve.lag Beilin Hoidelbery, 2006.

4. Molenaarx D,-P., DUksta S,, Modoling the structural dynamics ofthe lagerwey LW-
5015 0m wind turbine, Wind Engineering, 22( 6): 253-264, l99g ,

5. Zhao X., Maisser P., Wu J., A new multibody modeling methodology for wind turbine
shuctrues usitg a cardanicjoint beam element, Renewable Energy, 32t 532-546,200,1.

6. Wei D.J., Yan S.X. , Zhang 2}., Li X.-F., Critical load for buckling of non-pdsmatic
columns under self-*eight and tip force, Mechanics Reseatch Communications, 37: 554-
558 ,2010 .

7. Coskun S.8., Atay M.T., Determination ofcritical buckling load for elastic columns of
constant and vadable cross-sectioDs using vadational iteratiotr mothod, ComputeN ard
Mathematics with Applicat\o\s, 58. 2260-2266, 2009 .

8. Rahai A.R., Kazemi S., Buckling atalysis ofnon-prismatio oolumns based oo modified
vibntion modes, Conmrmioations in Nonlioear Science and Numeioal Simulation. 13:
I72I-1735,2008,

9. Wang C.Y., VibratioD ofa tapered cantilever ofconstant thicktress atd lin€arly tapered
width, Archive of Apllied Mechanios, 83(1): I7 I-176, 2013.

10. Wary C.Y., Wang C.M., Exact vibmtion solution for exponentially tapered cantileve. with
tip mass, ASME Jounal ofVibration and Acoustics, 134:041012-l {4lol2-4,2012.

11. Mao Q., Pietrzko S., Free vibration analysis ofa t)?e oftapered beams by using Adomian
decomposition method, Applied Mathematics and Computation, 219: 3264-3271,2012.

12. Liu Zh., Ye P., cuo X., Guo Y., Rigid-flexible coupling d),namic analysis on a mass
attached to a rotating flexible rod, Applied Mathematical Modelling, 38 : 4985-4994,2014.

13. Sinha A., Bose S., Nandi A., Neogy S., A precessing and nutating beam with a tip mass,
Mechanics Rgsearch Communications. 53: 75-84. 2013.

14. Bose S., Nandi A., Neogy S., Flexiblo spiming andprccessing rotor-stability analysis
based on different analytical and finite element models, Joumal of Vihation ard Control.
DOl: l0.l 177 /1077 546313511842, 2013.



15. chosh R., Saha A., Nandi A., Neogy S., Stability analysis ofa flexible spinning and
precessing rotor with lon-slmrnetrio shaft, Joumal ofvibntion and Cotrt ol, l6(l )t 107_
t2s,2010.

1 6. Chung J., Yoo H.H., D)'namic analysis of a rotating cantilever beam by using the finite
element method, Joumal of Sound and Vibrut iol.,249: l4j _164.2002.

17. Cai c.-P., Hong, J.-zh., Yang S.X., Dlnamic amlysis ofa flexible hub_beam svstem wth
tip mass, Mechallics Resea&h Commudcatio[s. 32: 173-190.2005.

18. Mei C., Application of differential traNformatiotr technique to fiee vibration analysis ofa
centrifugally stiffened bearr! Computers and Stluchres, 86: 12g0-1284, 2008

I 9. Kim H., Yoo H.H., Chung J., Dlnamic model for free vibration and response auallsis of
rotatmg beams, Joumal of Sourd atrd VibratioD , 33Zt Sglj _5929, ZOt3.

20. Cooley Ch. G., Parker R.G., Vibration of spinning cantilever beams with an attached rigid
body undergoing bending-bending-torsional-axial motions, ASME Joumal ofApplied
Mechanics, 81: 051002-1--{51002-l l, 2014.

21 . Chen I ., Zh€n€ I ., Zhang H., Flapwise bending vibration of rotatitrg tapercd beams usirg
variational itelation method, Joumal of Vibmtion and Conhol,
DOL I0.l 1'71 / 1077 546314560i82, 201 4.

PaAoBu [-5] zuajy raje,uu'n<y uAejy Aa ce raqaMu(a elracrrrmor urratrrd axarlr34pa
KOpUIlIhoEeM MOAOna CrrCTeMa Rp)"rnx Tena. Hauue, elacruvutt ruran (oHcTarlTHof fioflperrEor
npece(a ,4rrcRpeTrc,Je oe y Err3 (plTnx cerMeEara rroBe3ar rx nelyco6uo oporapajytu.n.r
3nro6oB[Ma. y 3uo6oBFMa cy nocraBrEeHe u onrorapajyhe onp]Te KojrrMa ce Moa€rupajy
elacTrrw{a cBojcTBa IlITarIa, y oBaM paIoB[Ma cy nprKa3aHu pa3rllqr.rT, Hae[Hr{ oBe
fiic(peTnsaqr-lje (ao u pa3JrllqrTll rraqtErr nocmBJra.Ea onp]Ta r.BMeby KpyTlrx cerMeHaTa Kao I'
oApeDnBaEa r6uxoBrix xoelbrq[jeHara Kpt"roortr.

Y pagoruua [6-8] je pa:uarpaa [po6reM BErrja*a eracrfi.rr{{x crl6oea npouen:r,reor
lolpeqEor [pece(a. V [6] je ua 6asu rpauc{opuaUr-rje flrOepgElllrja'trre jeff awfie r3Br|ja$ a
e,racrrrrEor cry5a y rlrfferpanry jelnavuuy lr 3aruM y oAroBapajyhu crrcreM flreapuax
aare6apcr<ux jeggautua u3Bplrrexa arr,urrlga )/ruqaja reNlue cry6a ,I KoHrlellTprrcage cllre Ha
rieroBoM Bpxy fla rETeH3rzrer KprarrqHe o[Jrg IBB[jarEa, C ,qp]Te crpzlEe, 3a oApgDnBarie
KprrTrqHe ctrne r4Brrjaria y [7] ce (oprrcrr-r Bap{aryronl arepaqroxr.r Mero,q, a y lg] eHepnrjcKr.,
MeTOA y KoM6llHaqr-rjs ca Mon{lbtrKoBannM MOAOBTTMa OCUvJIOBarra.

Oc4na4aje eJracrrrlrlrru( rrrrarroBa rrpoMeHJEraBor rrolpe.rlor npeceKa cy pa: arparre y
paloBrrMa [9-ll]. Y [9] je paruarpara eracr{qso )nc}emreEa r(oH3orra ca KoqUeHrprrcaHoM
M€tcOM qa cno6OAEoM Rpajy I(oA Koje je Ae6JrI-rIIa 6ura RoEcrarmra a llrlrpar{a ce MeBaura [o
fitreapnoM 3axony. Baptjaura oBe Kou3ore 6e3 enacflFrEor ,arrEertrTeBa a ca lrrpunont xoja ce
MeBaJIa no eKorroEeHrlEjanEoM saxony je peUarpaaa y [10]. lllran y Brrly npocre lpe,{e ca
cnupil,'rHllM olpyraMa IIa MecTy ocroEauaje aH,urrt3l-rpali y [11]. y onm,_r paaorrrua cy olpebeEe
Kpyxlrg yrecTaEoorlr n MoaoBr.t ocqrlroBaBa pe raBaEeM nap4rja,rEe nusepenqlla,,rlre
JelHaqr-rHe! (oja ormcyje ocqa:raqaje oBaKBor Trrra urTanoBa, KoprDheE€M pa3H[x
aHanxTaql{rx IlpltcT],lla.



algaMIIrII€ aIIa'I'l3a JIAI(IiX ejracTnqHra( mTa[oBa KoIlcraIIrIIor floflpeqHor npeceKa j€
cllpoaeAerra y paAoBnMa [12-15]. Ilpr-r roMe je y pa.qoBlrMa [12,13] 3a jeAaE rpaj nralla 6r_ua
rrprrqBpEheHa KoHrIeHTp[c,ua Maca a y [14,15] r(pyro rerro. Epa roMe je Maca rrrTarra
3aseMap.,BrrBa y oErocy rra Be3a.En ,rHepqrjarrirr erreMern sa reroBoM Kpajy. AplTr, npal ulra[a
Je Be3aq 3a ftplTo Teno xoje uMa 3a.qaTn 3akoE KpeTaEa,

IIpo6neM auafir:e ocqurraqrlja eJracrlqne Kou3ore (oqcranruor rtorpequor rrpeccKa xo1a Je
).K.rEeruTeIIa 3a (py!o Teno koje ce o6phe oko HenoMfiqHe oce je pa3MaTpaF y paloBlfii4a 116_201.
Allanrl3l'paE je )Tliqaj ,TaoHe 6p3l,rHe rq))Tor reJra rra E)l/rRHe JAecraHocrn Il MoAoBe
ocq[roBalSa eJracruarEe r(or{3oJre. y [17] je Korr3oJra gocllra aa c,ro6o4tonr rpajy
KoHqeHTprrffrrry Macy, Aokje y [20] To 6xno Kpyro TeJro qrje ce cpeA[rxTe Maca llajra3uro Ha
HeyrpallEoj ocn rreAe(bopMucaHe RoE3oJre. y pe{epenqaua [16,lg,19] xoBona mlje uuana
r.rHepqq&rEnereMeHrsacBoMcno6oftroMrlpajy.3apa3DrKyoIpeoepelrquU6_20],y[21]cy,
trpr.rMerroM Bapr.{aquoEe raTepa{[oEe MeroAe, aEana3r.rpase ocryDraqaje porupajyhe r<oa:ole
lpoMeEraIrBot [oflpeqgor npeceKa (EIapnEa rl ae6l6liEa koH3ote cy ce Meliarrre IIo Jr[EeapEoM
3anoHy).

2.6 3Eaqaj tr IIIIL l{crpa'KllBaEa ca craHoB{Ilrra al{TyerHocrrr y o6,!ac,ru ucrpar(Irsarl,a

Ellacrllqxr.r or)608rl [poMoHJEIiBor rlolpeqror lpeoeKa npe.qcraBJEajy BeoMa Balrtaa
oneMem I(oncTy'Krll:Ija y Marllrncrly ,t rpateBnuapcrry. 36or rora cy p€ynTarl' Kojr{ ce olHoce
Ha [po6reMe r'3BEjat6a n ocqrrrraq[ja oBarulir ejreMeHaTa oI Bejrlrl(e flprlmrIqrre BpeAEooTa. y
cJD,alajy rrpoMeri'ErzBor IlorlpeqHor [peoeka ,uzuruTr.rqxo peDreBe a&seperqlrjaaurzx je4ravaxa,
KojriMa ce omroiy r.i3B{aee u ocqunaqlrje eaacrnqEnx qr}6oBa, je Moryhe A06rzrl, caMo 3a lleRe
ctteqlrjanre 3anoue rrpoMere reoMerpr.dckfx rrapaMerapa nonpeqHor rpec€Ka. (rcrv rora y
r[nepar)4)r.r lrlrcy AoBoEHo IIpo]^reHI' cn]qajeBE kaAaje 3a Kpaj cry6a [puqBprrheEo Kp]"ro reno
wrje ce ope,qu[rre Maca Ire rra.]ra3n Ila He).4)anHoj ocl' HeAelbopMucaEor cry6a. Oraj c,ryeaj je
3acrlaur,eE KoA cryooBa BeTporeEepaTopa, Ta(obe, MoAen taKot eracTrrrutor IIITarra 3a ql:Ije
xpajere cy nprlvrpurhexa rqryra re,ja je MoAen Kojlr oe Koprlcrtl r(oA npo]4nBarla AurttMll(e
eJlacTr,rqgm( BpaTrula l(ao rI KoI rrll&fi MexaHIIaMa Koa KojIfi enacTtr,ffrI cerMeml 3aMeEiy
$yrruujy suo6ora no,q Kracl-rqE'lx MexatfuaMa.

C Ap)Te cTpaEe, poTr-rpajyhu erracTrrqEs ruT,rrr y o6nnKy xoE3ore npelcrar:ra mxobe
BaiiKEy MexaHr.rqky KoMnoEerrTy Roja Moxe qpelcTaBrbarr.t ,olaTrirly 4ap6IIEe, enqcy
xerrnxorrrepc(or porop4 pyrry Mat[rr]'rra[roHor po6ora tl cr. HajBehn ,4eo paAoBa, rtojt,r
Tpertrya oBa@y BpcTy ejlacTllrrrror I[Tarra, (opncTr4 [peTlocTaB r(y ,aa je floflpeqHn rrpeceK rrrTalla
(oEcTaFTaE. y pMoBnMa rAe c€ aEa:rasnpajy porntrrajyhu rrrTfioB[ npoMerrjErrBor IIoIIpeqEor
tpeceRa, pa3MarpaBa cy B*aga caMo 3a geKe xapaKTeprrcTrqEe 3aKorre fipoMege
reouerprijcxrx napauerapa [pece(a. Crrrqaj KaAaje ronpesHfi npecer n:rana npouerurro (6es
orpaErr.reEa na I(ollKperaH 3aKoH [poMelle reoMerpnjoKrax lapaMerapa [peceKa) I xana je ra
oro6o4un rpaj porvpajyhe KoH3oJre Be3arrro (p],To reJro je Aarexo KoMrr,retcHlrjlt l'r ocraBla
npocrop 3a ridpaxrBarse ylllrlaja ffiepqEjantlrx crjra Ha ArrlaMtlqKo noHauraBe oBaKBe Bpcre
ulTanoBa.



uMajyht y Brr,qy EaBeaerro, rlur,b rcrpaxrBa*a y oKBrrpy npearoxeue reMc AorcropcKe
4ucepraryrje 611 6uo oopMrrpaBe ellaraoror uav'rna 4rcxpvra:aqr,je elaoTrrqHor rllTana
rrpoMerrJErrBor fioflpeqsor fipeceKa Ha (pyre oerMeHTe ,{rrMe 6r., ce oMoryhwro kopnuheEe
Ao6po pa3BnjeEnx airroptTiMa Mexa[nKe c{cTeMa rpyrrx Tgna y ryoysaBaEy cTaTrrrrKor II
,{IItarMlfltl(or noIIaIIIaIBa OBe BpCTe enactlflll{rlx trrTtlrloBa,

2.7 Be3a ca AocaAaI|Irlr|M rrcrpar{[DaEriMa

PaAoBt KaEA&Aara rratBe,qerfll y Aeny 1.2 noKa3iy Aa AocanauBri KrLHAr'laroB
ricrpaulorBallru paA nptrraAa o6[acrE lpeAroxege reMe Ao(TopcKe Altcepraqltje, y paAoBaMa
[,6,7] qaBeaexrrM y nefiy 1,2, KauAuaar je ocrBapro Ha) rae pesyrrrme Kojll cy Be3:!nu 3a
npeAroxerry reMy lomopcKe luceprarlrj e.

2,8 MeroAencrpar(IrDrr6a

y naceprarl{[ he ce Kopltcrlntr uplHIIgrIL axaJrItrrlqRe MexaHlKe, alruaMlrKe Mexaurrlkrllt
c[creMa, Mexauu(e cncreMa KpyrrD( re,ra l,I reoprje ocun,raq4ja MexaHl,tlrx]rx cllcreMa,
A[oepeFqnjarHe jeAEavvxe rperara he ce llopMapar[ KoprErher6eM .IlarpaExeB[x Jo4rawrEa.
IIpn roMe he ce, y 3aBncHocrrr oA npxpoAe pa3Mar[,aEor [po6JreMa r, [oroArroqrx qpHMeEe
H)'r\4ep[q(rx Mero,aa, rlprl oApeDrrBaEy flonoxaja Kp],Tux r€na [puMeBtBar]r perarrrBHe u
,lncoJr).rlIe xoopnrlHaTe.

2,9 OqeKllBaultpe3y,rrarltqoKropcregxcepraqrje

Hay{ qnE paAaje Aa ce:

. I,fuBp n clrcreMarmaqlja [ocrojebqx pe3ynrara;

' <Dopwrpa noctyraK koju 6r, oMoryhro nprrMerry Merola Mexilulr(e cscreMa KpFrrx rera
y tulaurfi3ll IIrEatMnKe eJiacruqgrx [ITarroBa I]r Kojz 6u uuao no6o6uarry raqEocr tl raKohy
IlprMelIe y oAHocy Ha cnl,qt{e IlocTojehe EocT)mfte y J[rTepaT]T,t;

' O6eg6e,ul oaroaapajyhr-r nporparlcxu ro,q y qrrrty Kopaluhena rrocr)mKa y EeKoM oA
no3Hairx qpofpaMcKnx naKeTa;

t Ilpegroxeuuu nocr)mr(oM n3Bplurr aaarlr:a ),Trlqaja uHep{ajanHr,D( eJreMeuata
(xorqerryl.rcase vace, KpFa rena) I{ eracrrrrnr,rx oreuenara (qr.rux4pr.t.rHe x cfifiparlIe o[pj,Te)
Kao Ii IIpoMeHJBITIBOCT flOnperlrror npeceka lla craflrlrxo I{ atrEaMIFIXo [oHaruaBe eracrllqHrr(
rrrTarnoBa npoMerrrtslBor npecelta,

t llpe4:roxemrv locryn(oM ij3Bprulr aHaJr[3a ,quuaMrrrKor noHarrlar a eJracruq]ror rxrana
[poMeHr'buBor lonpeqEol [peceKa I(oj,I ce o6phe oKo HgnoMlIrIlIe oce.



2.10 OI{BnpEl' caApxaj Aqcepraqtrje

Or<rapur ca4pxaj norropcre Ariceprarlnje 6r r.Mao uegehy crpy<rypy:

l. Ilpernea Aoca,qarrrBlu pesyrrrara
2. (DopMirpar6e MoAena ejracrnrDror rtrrarra upoMeruEsBor npecexa y BqAy crrcr€Ma Kpylrx

ce|MelIaTa
3. AxanIBa rcBnjaria eracrrrrrxor t:nalra [poMeaJrnBor lpeceKa MeroIoM Kp]flfi

cerMegaTa

4, Al]antl3a cno6oAlltrx ocrdr-rnaqltja enacrrrrlllor ul'ara npoMeIrJbI,IBor qpece(a MEronoM
(pyDtx cerMellaTa

5. AHanrBa AtTnaMII,IRor IIoE tlrtaEa Jraxrrx ejracrllqllllx tljlanoBa
6. AE&aH3a nrfraMnqkor [oHaruaBa cxa(,-DrqHor rrrrarra qpoMeHj6fiBor IlonpeqHor fipeceKa

Koju ce o6phe ol{o llenoMrrqrle oce
7. 3aKrEy.tHa pa3MaTpa6a

8. .lrrepar]pa
9. ITpuro3n

KasAxAar he rcpaAy nomopc(e Anoeprarl[je rcBoAtrrrl y flperxoAno Ae![rlurioaunn (rKBaprrMa
pa3paD[Bar6eM focrojeh[x craBKg ll ca uoryhnourhy noAaBa6a rloBrx zr(o ce 3a.ruM ]'I(a)Ke
norpe6a y rofty paAa lra grzcepraqnju.

2.11 UMe MeETopa ca o6palroxer6eM

Kouacr.{a rpe4laxe,qa MeHTop karr,(lt{ara 6yre ,{p Clarrua lllannHrrh, BaEpeIrfl
npooocop OaKynreTa 3a MarrltrrcrBo r rpaferr-rxapcrro y KpaEeBy vunrcp:rrera y
Kparyjesqy, uujaje yrxa r{al rHa o6rraor Mex.!H!(a.

AI' CraBlrua Illaarrrzh je o6jaBno 2 pa,qa y aoMahxM qacorrrctiMa lr lo paaoBa y
MeblHapoAqnM saoomrcr,rMa ca SCI nl,clli l(ao n l l paloBa Ea MebylapoAnnM KoEoepesqujaMa.
Y'recrrorao je Ha peanlcawj{ 2 npojeroa fauaucrpasa on crpaqe peoopgor M}rHncrapcrBa
Peryfnq&e Cp6de.

!p Cnaarnra lllanvmrh [crryEaBa cBe OopMaJrqe ri cJ4[T[HcKe ycroBe Aa 6y,qe MeETop oBe
Aoxropc(e Aficepraqlrje urro 1x_n yvyje r.r norpe6an 6poj paloaa xa SCI lncra:

1. Aleksandar Nikotii, Slavi{a Salni{, A dgid multibody method for fiee vibration
analysis ofbeams with variable a\ial paramete$, Journal oJ Vibration and Control.
DOl 0.1177/10'77 546315575818, (2015). l]ltr2t za 2OI3.I



2. Aleksandar Obradovi6 , SlaviSa Salinid , Dragan R.Trilkovii , Nem anla Zoti( , Zoran
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Joumal ofSound and Vibration,yot. 317 (20t5), pp. 126-138.
DOI: 10.1016/j jsv.2015.03.001 [M21]

3. Slovi5a Salinid, Aleksandar ObradoviC, Srdjan Rusov, Zomn Mitrovid, Zoran Stokii,
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Ma,\imizing exit velocity, Powder Technotogt,VoI. Zj3 (2015), pp, ZO3-209.
DOI: 10.1016/j.pontec.20I4.I2.05f lu2tl

4. SlaviSa Salinid, Gonn BoSkovii, Marko Nikolid, D',namic modelling of hydraulic
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6. Aleksandar Obradovii, Slavisa Safinid, Oliv€ra Jeromid, Zomn Mitrovid, OD the
brachistoclEonio motion of a variable-mass mechanical slstem in general force fields,
Mathematics and Mecha ics ofSolids,yol.19 (2014), pp. 398-410.
DOL 10.1 1?7/1081286 5t2467563 lM22l

7. SIaviSr Sa[ni6, Aleksandar Nikolid, On the detemination ofnatual fiequencies of a
cantilever beam in fiee bending vibration: A rigid rnultibody apFoach, FoNchung im
Ingeniewwesen, Vol. 77 (2013), pp. 95-104. DOI: 10.1007/st00l0-013-0168-0 [M23]
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Q0l3), pp. 8629-86aA. DOI: l0.l0l6/j.apm.2013.03.060 [M21]

9. Slavila Salinid, Aleksandar Obradovid, Zoran Mihovii, Srdan Rusov, On the
brachistochionic motion of the Chaplygin slei gh, Acto Mechanica,Vol. 224 (201': 1 pp.
2127 -2141. DOIt 10.1007/s00707-013-0818-2 lM22l

10. SlayiSa Salinid, Aleksandar Obradovii, Zoran Mitrovii, On the brachistochtonic morron
ofmechanical systems with uflateral conshaints, Mechanics Research Commwtications,
Vol. 45 (2012), pp. 1-6. DOI: 10.1016/j.mecbrescom.2012.06.006 [M22]

11. Slavisa Safntd, Aleksandar Obradovii, Zomn Mitrovii, Sdan Rusov, B€chistochrone
with limited reaction of coastraint in an axbitrary fotoe field, Nonlinear Dnamics, y ol. 69
Q0l2), pp. 2tt-222. DoI: 10.1007/st107t-01 l-0258-l [M21]

12. Marko Djukid, Srdan Rusov, Zoran Mihovid, Aleksandar Obradovid, Slavisa Salinid,
Fuzzy model for braking force maximization, Joumal of Theoreticat and Applied
Mechania,YoL 50 Q012), pp. 1037-1048. [M23]

13. Olivem Jeremii, Slavila Safid6, Aleksandar Obradovii, Zoran Mitrovid. On the
brachistochrone of a variable mass particle in general force fields, Mat e atical and
Computer Modelling, Vo|. 54 (2011), pp. 2900-29t2.
DOI: 10.10164.mcm.201 1.07.01 I [M21]



14. Slavlsa Salinid, Deteffiination ofjoiot reaotion forces in a s),nbolic forn in rigid
multibody slstems, Mec,r, anism and Machine lheory,Vol, iS pOtt1, pp. 1796_1810.
DOI: 10.l0164.mechmachtheory20 .06.006 [M21]

I 5. Slayisa Safnid, AnaMcal solution for the problem o1 maximum exit velocity under
Coulomb friction in gavity flow discharge ohute s, Archi|,e of Applied Mechanics, yot, 80
(2010), pp. 1149-1161. DOI: 10.1007/s00419_010_0432_9 IM23i

2.12 IIay'rEa obnacr grcepraqrJe

IlpelnoNella reMa,qorropcr<e nucepraqrle no cEoJoJ reMarrdlr! Ilprla,qa yr<oj EayrHoj o6nacrx:

2.13 EayqIIa o6naq.uaaoEa KoMnc[je

Ap Aparatr MrnocaB,t eBf,h je peAoBHn nposocop xa @aryrrrory auxe*epcxlrx Ea],Ka y
KpaxyjeBrly u paAr.r y yxoj Ha)"rHoj o6nacrE lIpurre$ e a exaHuKa u nprLr,,eR eHa
uHbop.Mamuka u p aqy HapcKo uHatce$,eponso.

,4p ArercauAap O6p&aoBnh je peaoButr rpo$ecop rra MaunEcKoM lbaryarery y Ecorpa,qy r,t
pagu y yxoj naluloj o'Ira(Iu Mexaxu*a.

Ap Cp6oJ6'6 CtrMIE je pegorrln npo$ecop Ha OaKyrrsry rexsl,.rrur( EaJr(a y HoBoM ca,qy I'
paAu y )rKoj EalqHoj o6tactw Mexauuxa.

Ap PaAoBaq Bynaroof,h je BarrpeAulr npoQecop Ea (Darxymery 3a MarrulrcrBo ,i
rpabeBrxrapcrBo y KpaEeBy ynnBep3rTera y Kparyjetqy 'I pa,a, y ]r{oj naluroj o6naorr
Metauuxa u ueta*ugnu.

Ap C,'raBnrua lllrjrnslrh je BaFpeAHu npooeoop Ha @aKynrEry 3a MruIIrIIcIBo u
rpaDeBqsaporBo y Kpar6eBy yEuBepsurera y KparyjeBqy n paAE y y,{oj uayruoj o6nac.rN
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