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YHUBEP3UTET Y BEOIPALLY

Behe Hay4YHux 0611acTn TEXHUYKUX HaYKa

(Hasus cTtpy4dHor Beha kome ce 3axTeB ynyhyje, carnacHo

ynaHy 6. n 4yn. 7 ctas 1. oBOr NpaBuUHUKa)

SAXTERB

3a AaBame carnacHocTu Ha pedpepat o ypaheHoj AOKTOPCKOj AucepTauuju

Monumo ga, cxogHo YnaHy 46. cT. 5 Tau. 4. Ctatyta YHuepauteta y beorpagy (, macHuk YHuBepsuTeTa®,
©poj 131/06)“, paTte carnacHoOCT Ha pedepaT o0 ypaheHoj JOKTOPCKOj AMcepTaumju kKaHanaara:

MAPKA (OPATULLA) PACTURA

(Mme,nme jeaHor of poauTerba v Npesnmve)

KAHOVWOAT MAPKO (QPATULUA) PUCTUR  ynucaH Ha lokTopcke ctyamje 2010 roa.

(nve, nve jegHor og poauTerba u Nnpesvme)

MogHeo je 3axTeB 3a U3pagy AOKTOPCKe AucepTaumje:
METOOONTON'NJA NPOOYXETKA PAOHOI' BEKA OEJTOBA BEHTUINAUMOHUX MITMHOBA

YHuBep3uTteT je gaHa 19.10.2015. rog. ceojum aktom noa 6p. 61206-4464/2-15 pao carnacHoOCT Ha Npeanor Teme

JOKTOpCKe aucepTtauumje koja je rmacuna:

METOAOJNOIMNJA NPOOYXETKA PAOHOI' BEKA AEJIOBA BEHTUNALUNMOHUX MIIMHOBA

Komucuja 3a oueHy n ogbpaHy noktopcke guceptaumje kaHavaata: MAPKA (OPATALWIA) PUCTURA

(Mme,ume jegHor og poauTerba u npesmme)

O6pa3soBaHa je Ha cegHvum ogpxkaHoj 22.12.2016. roguHe, oanykom chakynTteta nog 6p.3278/2 , y cactaBy:

Hay4Ha obnacTt

TexHonoruja mat.- Maw.maTep.
1 3aBapuBame

yCTaHoBa Y KOjOj je 3anocneH

MawwHckn pakynteT beorpap

TexHonoruja mat. -Maw.maTep u
3aBapusame

MawwHckn pakynteT beorpap

Nme n npe3nme 4raHa 3Bak€
Komucuje
Op Pagnua Mpokuh-
LiBeTkoBuh Pen. npod.
2 [p AnekcaHgap Cegmak Pea. npod.
3 [Op Onueepa MNonosuh Pen. npod.

TexHonoruja mat. -Maw.matep u
3aBapuBambe

MawwHckn pakynteT beorpap

4 [Op Mupko Koswuh HayyHu caBeTHuK

MexaHuka conynga

BTW Beorpag

5 [Op Bykuh Nasuh Pea. npod.

MpousesogHo Malu.,
WHaycTpujckm
VHXersepuHr

YHusepauteT y Kparyjesuy
dakynteT NHXeHepckux
Hayka

HactaBHo-Hay4HO Behe chakynTeTa npuxsaTtuno je ussewTaj Komucuje 3a oueHy n ogbpaHy AOKTOpcke
aucepTaumje Ha cegHuum oapxaHoj gaHa 30.03.2017. roguHe.

Mpunor: 1. N3BewwTaj KOMUCHje ca Npeanorom.

JOEKAH

MALLUMHCKOIT ®AKYJIITETA

npod.ap Pagmeoje Mutposuh

2. Akt HactaBHo-Hay4Hor Beha dhakynteTa o ycBajary U3BeLUTaja.
3. Mpumenbe pate y TOKy CTaBrbaka M3BELUTaja Ha yBUA jaBHOCTH,

YKOIUKO je TakBux npumenbu 6mno.



YHUBEPSUTET Y BEOIPALY
- MALUMHCKW ©AKYNTET —
Bbpoj: 738/2

Oatym: 30.03.2017. roguHe
Beorpag, Kparemue Mapuje 16

Ha ocHoBy unaHa 30. 3akoHa o BMCOKOM obGpasoBawy (,CnyxbeHu rnacHuk PCY, 6poj
76/2005, 100/2007 — ayTeHTU4HO Tymaudeke, 97/2008, 93/2012 n 89/2013), unaHa 63.
Cratyta MawwuHckor dakynteteta (6poj 1876/1 og 04.10.2013. rogmHe) n udnaHa 37.
lMpaBunHnka o gokTopcknuMm ctyguvjama MalwmHckor dpakynteTta n pedepata Komucuje y
cactaBy: Aap Paguua lMpokuh-LiBeTkoBuh, pea. npod., meHTop, Ap AnekcaHgap Cegmak,
peg. npod., ap Onueepa [lonosuh, pea. npod., op Mupko Kosuh, Hay4yHU caBeTHMK,
BojHoTexHnukn WHctutyT Beorpag v gp Bykuh Jlasuh, pen. npod., YHusepsuteT y
KparyjeBuy, ®akynteT WHXEHEPCKUX Hayka O OLEeHW [OKTOopcke AucepTauuje
,MeTogornorvja npogyxeTtka pagHOr Beka AenoBa BeHTUNauMOHWX MITMHOBA“ CTygeHTa
poktopcknx ctyavja Mapka Puctuha, gunn. maw .mHX., HactaBHO-HayyHO Behe
MawumHckor cpakynteta Ha cegHuum ogpxaHoj 30.03.2017. roguHe, AoHenNo je crneaehy

oanyky

YcBaja ce pedepat Komucuje o ypaheHoj goktopckoj auceptauujy ,,METOOONOIMNJA
NMPOOYXETKA PAOHOI' BEKA AOENNIOBA BEHTUINALUMOHUX MJIMHOBA® ctygeHTa
MAPKA PUCTURA, aunn. mall. MHX.

[okTopcky guceptaumjy u pedepatr Komucuje o ypaheHo] AOKTOPCKOj AucepTtauuju
OOCTaBMTM Ha [JdaBawe carnacHoctn Behy HayyHuMx ob6nactu TexHW4Ykux Hayka
YHuBepauTeTa y beorpaay, no ucteky poka og 30 gaHa y kome cy 6unu Ha yBuay jaBHOCTMW.

Oanyky goctaBuTtu: Behy HayyHMx obracTn TexHMYKux Hayka YHuBepauTeTa y beorpaay,
CTYOEHTY, MeHTOpY 1 apxusn dakynreTa.

OEKAH
MALLUNHCKOI ®AKYIITETA

npod. ap Pagueoje Mutposuh



YHUBEP3UTET ¥ BEOI'PAY
MamuHncku axkyarer

BERY JOKTOPCKUX CTYIHUJA

IIpeamet: Pedepar o ypahenoj qokropckoj nucepraiuju kanauaara Mapka Puctuha,
JUTUL.MAILUHXK., CTy/ICHTa TOKTOPCKHUX CTYyIHja

Omnykom 3278/2 6p. ox 22.12.2016. ronuHe, MMEHOBaHU CMO 3a WwiaHoBe Kommucuje 3a mperien,
OLICHY U 0/I0paHy JOKTOPCKE nucepranuje kanauaara Mapka Puctuha o HacmoBoM

“METOAOJIOTUJA ITPOAYXETKA PAJJHOI' BEKA JIEJIOBA BEHTUJIAIIMOHUX
MJIMHOBA”

[Tocne mpernmema nocraBibeHe Jluceprammje u apyrux mnparehux martepujaiga W pasroBopa ca
Kanaumnarom, Komucuja je caunnuna cienehu

PEDPEPAT

1. YBOJ

1.1. Xporosoruja ogoOpaBama U U3pajie ANCePTaLn]je

Kangumar Mapko Puctuh, munnmamumk. je momucom ©Op. 1331/1 ox 06.07.2015. romume,
NpUjaBUO TeMY JOKTOpCKe aucepranuje Ha Kartempu 3a TeXHOJOrHjy MmarepHjajia MarimHCKOT
dakynrera YHupep3uteta y beorpany. Kanguaar je 3a menTopa npemioxuo npod. np Pamuiy
[Tpokuh L{BeTkoBHA.

Ha ocHoBy carnacHoctu Karenpe 3a texnonmorujy marepujana 6p1331/2 on 13.07.2015, HactaBHo-
HayyHo Behe MammHckor ¢akyntera y beorpany, moneno je 03.09.2015. ronune Omiyky Op.
1331/3 kojoM ce mpuxBaTa TeMma JOKTOPCKE aucepTaIyje, 32 MeHTopa uMeHyje npod. ap Paxuia
ITpoxuh L{BeTkoBuh u nmenyje Komucuja 3a oleHy MCHYHEHOCTH YCIIOBa KaHIWAaTa U HaydHe
3aCHOBaHOCTH Teme y cactaBy: npod. np Pamumna IIpoxumh IlBerkoBuh (meHTOp), mpod. 1p
Anexcangap Ceamak, npod. np Omumsepa IlomoBuh um np Mupko Kosuh, HayuyHu caBeTHHK
Bojaorexunuku nHcTuTyT Y beorpany.

Komucuja 3a oneHy HCHYHEHOCTH YCJIOBAa KaHAMJIAaTa M HayyHe 3aCHOBAHOCTH TeMe
nokTopcke muceprainuje je 22.09.2015. romune moanena HacraBHo-HayuHoM Behy MamumHckor
¢dakyntera y beorpany ussemraj Op. 1331/4 o ucnmymeHnoctu ycinoBa 3a ooopeme tese. Komucuja
j€ ToJHeNa W3BEIITa] y Kome mpeiaxke HacraBHo-nayuHom Behy MamumHckor ¢akynrera y
beorpany na omoOpu TeMy JOKTOpCKE OucepTanuje moj pagauM HazuBoM ,,METOJOJIOTUJA
IMPOAYXETKA PAJIHOI' BEKA JIEJIOBA BEHTUJIAIIMOHMX MJIMHOBA® naBonehu ma
KaHJIUJaT UCIyHhaBa 3aKOHCKE YCJIOBE 3a MU3paay JIOKTOPCKE qucepTainyje, U Ja MpeagokeHa TeMa
Kao aKTyelHa, aTpaKTHBHA W 3HAaYajHa, MOXe OUTH Tema MOKTopcke aucepranuje. Ommykom
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HacraBno-nayunor Beha Op. 1331/5 om 24.09.2015. rox. mpuxsaheHa je Tema IOKTOpPCKE
mucepranuje nox Hazusom: ,, METOJIOJIOTUJA TIPOAYXXETKA PAJIHOI' BEKA JIEJIOBA

BEHTUJIAIIMOHUX MJIMHOBA® kanmunara Mapka Puctuha, aumi.MannueXK., U 3a MEHTOpa
aucepTanyje uMeHosana je npod. ap Paguma [Tpokuh LBeTkoBuh.

VY Be3m ca 3axTeBOM JOKTOpaHTa Mapka Puctuha, aumur.mam.uuxk., 1a ce oqo0pu m3paaa

JOKTOpCKE nucepTanuje, oainyke HactaBHo-HayuHor Beha MammHCKOr (pakynreTa 0 HCIyHEHOCTH
yclloBa KaHAWAaTa 3a U3paay AOKTOpCKE IUcCepTaldje U O MMEHOBamby MEHTOpa, Ha CEAHMIIH
onpxkanoj 19.10.2015. rogune Behe nHayunux oO0nacTé TEXHMYKHMX HayKa YHHBEp3UTETa Y
beorpany noneno je omIyKy, KOjoM ce oao0paBa paa Ha MPEMTIOKEHO] TEMH JOKTOPCKE
nucepranyje, op. 61206 — 4464/2-15.
O 3aBpILETKY JIOKTOpCKe aucepranyje kanauaara Mapka Puctuha, aumi.mani.usx. Mo Ha3UBOM:
-METOJIOJIOTNJA TIPOAYXETKA PAJJHOI' BEKA JIEJIOBA BEHTUWJIAIIMOHUX
MJIMHOBA®, u mpemyiory KOMHUCH]e 3a OIleHy W oa0paHy, MeHTop mpod. ap Pamuma IIpoxuh
IIBeTroBuh obaBectuna je Karenpy 3a Texnonorujy marepujana, a Kareapa nonucom 6p. 3278/1 on
15.12.2016. ron. HacraBHo-Hayuno Behe MammHckor dakynrera y beorpany. Ilpemnoxena je
Komucuja 3a oueny u onbpany paga y cacrapy: npod. ap Paguna ITpoxuh LBetkoBuh (MeHTOp),
npod. np Anekcanaap Cenmak, npod. ap Onusepa [lomoBuh, mpod. np Bykuh Jlazuh, @akynrer
WH)XEHEPCKUX Hayka YHuBep3utera y KparyjeBuy, m ap Mupko Ko3uh, HayuHu caBeTHUK
Bojaorexunuku nactuTyT Y Beorpany

Ha ocnoBy HaBemenor nomuca HacraBHo-Hay4yHO Behe je Ha cemnuum ox 22.12.2016.
TOJIMHE JOHENO omyKy Op. 3278/2 kojom je ycBojuino mpemior Komucuje 3a orneny u ogdpany
JOKTOPCKE JAMCepTaIlrje.

1.2. HayyHa o0isact aucepraruje

Hoktopcka mucepramuja non HasuBoMm ,,METOJIOJIOTMJA MTPOJYXETKA PAJIHOT"
BEKA JIEJIOBA BEHTWJIAIIMOHUX MIJIMHOBA® mnpumaga o0jacTH TEXHWYKHX HayKa,
MAIIMHCTBO, Y)KO] HAay4yHO] OOJIACTH TEXHOJIOTHja MaTepHjaja, 3a KOjy jé MaTu4yaH MaIIMHCKU
dakynter YHUBep3utera y beorpany.

1.3. buorpadcku momamny o KaHIuaaTy

Kangunat Mapko Puctuh pohen je 18. 05. 1986. rogune y Cmenepesckoj Ilamanuu. OcHOBHY
mkony ,,Xepoj MBan Myxkep* 3aBpmmo je 2001. romune y CwmenepeBckoj Ilamanmu. Cpenmwy
MammHCKO-eIeKTpOTEXHUUKY ImKony [omra, cmep MaIIMHCKKM TeXHHYap 3a KOMIIJYTEPCKO
KOHCTpyHcame, 3aBpmmo je 2005. romune. [locne 3aBpiieTka cpenme mkose, mkoyicke 2005/06
roguHe ymmcao ce Ha MamumHcku ¢akynrer YHuBepsutera y beorpamy. Macrep cryauje je
3apmmo  2010. romuae Ha Moayny TpaHCIOPTHO WHXXEHEPCTBO KOHCTPYKIH]E W JIOTHCTHKA.
Jumomcku (Mactep) pan onOpaHuo je U3 mpeamera MetamHe KOHCTPYKIMjE Y MAIIMHOTPAIEHH.
Tema nummomckor paga Ouna je: [maBHM MammHCKH mpojekar moprtainHe mu3anuie. [lIkomncke
2010/11. romuue ymucao je AOKTOpCKE CTyAuje Ha MamuHCKOM (akynTeTy YHUBEp3UTETa Y
beorpany.

On oxto6pa 2010. roaune, 3anocinex je 'y Mactutyty [Noma y Beorpany.



2. OIMUC JUCEPTAIIUJE

2.1. Canpyxaj qucepranuje

JlokTtopcka muceprauuja kKanaugata Mapka Puctuha, Qumi.maniuHX., MOJ HAcCIOBOM
»METOHNOJIOTUJA TIPOJAYXETKA PAJHOI' BEKA JEJIOBA BEHTHUJIAIMOHUNX

MIJIMHOBA® je noxymenT popmara A4, ITaMIaH jeJHOCTPAHO, Ca TEKCTOM Ha CPIICKOM j€3UKY H
M3JIOKEH Ha 243 HyMmepucaHe cTpaHe. Y OKBHPY JIHCEpTalldje MaTepHja je MpuKa3zaHa y YKYITHO
cellaM TJjaBa, JOK Cy CIHcaK KopHuilheHe aureparype u ouorpaduja 1atu Kao ocMa M JieBeTa IJ1aBa.
Hucepranuja caapxu cienehe riase:

VYBojaHa pazMarpama

[Ipernen xopunrhene nuteparype
Hymepuuka cumynanmja
ExcriepuMeHTamIHa HCTIUTHBAA
OyHKIMOHATHA UCITUTUBAKbA
AHanu3a pesynrara

3akJbydak

JIureparypa

buorpaduja

XN W=

Tekcr aucepranuje je WIyCTpOBaH ca yKymHO 96 cnmka, 38 Tabema u 124 jenHaumne. Y momnucy
KopuiheHe TuTepaType KaHAauaar je HaBeo 86 pedepeHu.

2.2. Kparak npukas ojelMHayYHuX OOorIaBjba

YV noenaewmy I nat je kparak mperiieq nmpobjieMa y paay TEPMOCHEPreTCKHX TOCTpOjemha, ca
MOCEOHUM OCBPTOM Ha INpEIMET OBOT paja a TO Cy BEHTWJIALMOHM MIIMHOBU 32 MJICBEHE YIJba.
[lpuka3zanu cy yclIOBH paja y BEHTHJIAIMOHOM MJIMHY M KapaKTEPUCTHYHH NPOOJIEeMH y pany.
[Topen Tora, naTo je W CaXkeTo caryiefjaBame MoTpeda 3a HaHOIICHEM TBPAUX (aHThxabajyhux )
IpeBJIaka, TPEHYTHOT CTamba NCTPAKMBAMKA 3AIUTHTE JIET0Ba BEHTHJIAIMOHOT MIMHA U aHAIN3UPaHe
Cy TO3HATEe METO/IC HAHOIICHha aHTHXabajyhux npesnaka.

V noenaswy 2 nar je mpuka3 kKopuinheHe JIUTepaType, ca KpaTKHM OCBPTOM Ha aKTyelHa
HCTPAXMBamba U3 OBE 00JIACTH MOCIEABUX roIMHa. Y OBOM MOIJIaBJby HaOpOjaHU Cy Haj3HAYAJHUJU
pe3ynTaTH W NpEenopyKe M0 MHTamby MPOIYKETKa PagHOT BEKa TEPMOCHEPTeTCKUX IOCTPOjema.
Kpo3 xopumheny nutepaTypy y TMOIJaB/by 2 HMCTaKHYTa j€ BaXXHOCT HYMEPUUKUX U
eKCIIEPUMEHTAIHUX METOJa Yy TMOINIe[y aHauu3e paja M (YHKIMOHATHOCTH KOMIIJIEKCHUX
noctpojema. Takohe cy mpuka3zaHe caBpeMEHE HyMEpHUKe METOJE KOje Ce KOpHCTE 3a aHaIHu3y
ycloBa paga ejleMeHara KOHCTpyknuja. JlaT je u mpersien nmpuMeHEe MIMPOKe MajeTe IO0AaTHHX
MaTepHjajia u oAroBapajyhux mocrymnaka 3a HaHOILICHE aHTHXa0ajyhux mpesiaka, aHaIU3UpaHE Cy
BUXOBE MOTYhHOCTH, TPETHOCTH W OrpaHHYema Kao M 1opehema ca  PacrooKUBUM
EKCTIEpUMEHTAITHUM PE3yJITaTHMA.

YV noenasmy 3 nart je npuka3 npuMeHe CaBPEeMEHUX METOJ]a HyMEpPHUKe CUMYIIalije BUuleda3Hor
CTpyjama y BEHTHJAIMOHOM MIIMHY y LWJbY JeTaJbHHUjE aHaju3e npobiiemMa xabama Be3aHHX 3a
mojaBy aOpasuje u eposuje m3abpaHe KoMmrmoHeHTe (ycucHuX Iuioda). [IpumeHoM codTBepckor
naketa ANSYS FLUENT 12, noOujeHa je moTmyHa CiIuKa pacrojeie Op3uHa M NpPUTHCAKa
BumedasHor cTpyjama (Ba3ayX, yrJbeHa MEIIaBHHA, MEeCaKk W JAPyre mpuMece, OJHOCHO YBpCTa M
racoButa (¢asa) yHyTap MIIMHA, NpeaBubame edekara crpyjama OBUX (a3za Ha pagHe JeloBe,
OJIHOCHO TIpenu3Huje oapehuBame KPUTHIHUX 30HA Y KOjuMa he ce mojaButH omrehema ereMeHara
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BEeHTHJIAIMOHOT MiMHA. OBHM pe3ynraTH Cy ymnopeh)eHM ca pacmoioXMBUM IojaluMa Xabama
pagHMX JIENI0BA U3 MPaKce.

VY 0B0j aucepranyju je kopuirheH oarosapajyhu moaen MynaTudasHor cTpyjama (Ha OCHOBY
CrokcoBor 0poja u crnenudunrpama 0poja ¢asza NMpUCYyTHUX y CTPyjarmky) KOjU HAaKOH JIeTaJbHE
aHanu3e moctojehux ycnoBa crpyjama omoryhaBa na ce TayHo crneuuguimpa 6poj dasa, mga ce
oJlpe MPOCTOpHA pacmozena (aza y HyMEpUYKOM MPOCTOPY M J]a c€ Ha OCHOBY TOTa M3padyHa
CrokcoB Opoj. OBaj Opoj je BaxkaH 3a CTpyjama y Cly4yajeBUMa KajJa ce€ MOTY 3aHEMapuTH
WHEpIMjaHe, a MOpajy y3€TH y 003Mp BHCKO3HE CHJIC W CHJIE TpaBHTaIMje JAa OW Cce MOCTUIIa
JMHAMUYKa CIMYHOCT CTPYjalby y pealHoM cuctemy. [leuHucame ceKyHAapHHUX, YBpCcTUX (a3a je
aKTHMBHOCT KOja 3aBHCH O] M3a0paHor Mojiena Buieda3sHor cTpyjama, a 3a HajcioxeHuju Ojiaepos
MOJIeNI Ty Clajiajy BEIMYMHA YeCcTUIAa CeKyHAapHUX (asza, rpaHyiIapHa BUCKO3HOCT U (PpUKIIMOHA
BHCKO3HOCT, TpaHyJapHa MpoBOAJBMBOCT UTA. MHTepakuujom uzmelhy dasza odyxBaheHne cy cuie u
pasmena Torote wu3Mmel)y mnpumapHe M CeKyHAapHuX (aza. Y 3aBHCHOCTH OJf HHUXOBOT
MehynejcraBa Moryhe je yKIbYYUTH CHITY OTIIOpa, CHITY Y3TOHA U CHJTY O] IPUJIPY>KEHHUX Maca.

Ha ocHOBy aHanm3e pesynrata cUMyNaluje BUlIe(asHUX CTpyjakba Y BEHTHJIALMOHOM
MJIMHY, TpPUMEHEHE Cy onaroBapajyhe Mepe Koje Cy Be3aHe 3a PEKOHCTPYKIH]y MIMHA |
pPEBHUTAIM3AIN]Y PAJHUX JIEJIOBA U3JIOKEHHUX Xa0amby.

V nocnasmy 4 cy aHanmm3MpaHH OCHOBHM NPHHIMIN DPA3IHMYUTHX HAYMHA HAHOIICHA
aHTHxa0ajyhux MeTalHuX MpeBiiaka (CliojeBa) 3aCHOBAaHM HA aHAIM3HM jeHOCTABHOI HAHOIICHA
TBPJOT CJI0ja, HEKUM OJ ITOCTyIaKa HaBapHBamka M METAIN3aI1je, HA OCHOBHU METaJ.

Y by NpoayKeTKa paZHOT BEKAa YCHCHUX IUJI0Ya MPHUMEHEHE Cy AaHaJIUTHYKE H
eKCIIEPUMEHTAIHE METOJe HCTPaKMBamka YCJIOBA W IIOHAIIakba OCHOBHOT Marepujayia Mpu
JETo3UINjH aHTuXabajyhux mpeBiaka a y HMJbY MOCTH3ama LITO Mamer CTeleHa Mellama U
ouyBamba y mrTo Behoj Mepum ocobmHa anTuxabajyhe mpemiake, 4yMja ce CBOjCTaBa 3HAYajHO
Pa3NuKyjy o1 OCHOBHOT MaTepujana. OCHOBHU NMPUHIUIHN JIeN03MIIMje aHTHXa0ajyhux npesnaka cy
IMPEKTHA TOCJIEANIAa pa3yMeBama METATYPHIKMX (EHOMEHA M IOHAllalka MHKPOCTPYKTYpE Y
HAHECEHOM CJI0jy, ToceOHO y 30HU oA yruuajem roriore (3YT).

VY 0BOM MOIJIaBJbY M3BENICHA UCTPAXNBaAka, Y Wby AeDUHHCAHA TEXHOJIOTH]a HAHOMICHA
aHTHxabajyhux mpesnaka, cy oOyXBaTWia: aHAJIUTUYKY OLEHY 3aBapJbHBOCTH OCHOBHOI MeTala
pagHOr nena, mpenBuhama Moryhux edexrTa TOIUIOTHHX NHMKIyca HaHOIIEHma aHTuxadajyhux
IpeBJlaKka Ha MUKPOCTPYKTYpPY MaTepHjajia 1 0cOOMHE Cloja, KOje MOTY Jia ce MPEeABHJIEC TPUMEHOM
m3orepmannux (MP) aujarpama, unu npenusHuje, AujarpaMuMa KoHTUHyHpaHor xnahema (KX) u
3aBapHBAaYKUM JUjarpaMuMa KoHTHHyHpaHor xjahema (KX3) 3a ocnoBHu Martepujain. [lopen Tora,
M3BpIICH j¢  u300p mMocTynaka HaHoIIeHka aHThxabajyhwx mpeBiaka, TOJATHUX U MOTPOITHUX
MaTepHjana, Kao 1 Je(UHHUCAkEe BPCTE U 00MMa KOHTPOJIE HAHECEHOT CII0ja.

Y o0BOj (da3m wucTpaxmBama H3BpIICHA Cy EKCIICPUMEHTAIHA HCIUTHUBaKka XEMH)CKOT
cacTaBa M CTPYKTYpHO — MeEXaHWYKa CBOJCTBa ofpeheHor Opoja MOIENHHUX Yy30paka ca
anTuxabajyhum mpeBiakama, Kojeé Cy HaHeceHe W3a0paHMM TIOCTYNIIUMAa M JOJATHUM
MaTtepujaumMa 1o JepUHHCAHUM YCIOBHUMa. AHaiM3a XEMHJCKOI cacTaBa W3BpIICHA je
CHEeKTPOOTOMETPUJCKUM U CIIEKTPOMETPHJCKUM MeTonama. CTpyKTypHa CTama Cy HCIHTaHA
CBETJIOCHOM M €NEKTPOHCKOM MHUKpockomnujoM. Ilopen Tora, y HCHUTHBaWmYy CTama OBUX Y30paka
HAKOH HaHOUICHA MpeBIaka npuMemeHe cy u crangapaie HAT merone.

YV noenaswy 5 y uniby Bepudukanuje NOOMjEHHX pe3yliTaTa MOJEICKUX HCIUTHBAKbA U
noBehama pagHOT BeKa oj1a0paHe KOMIIOHEHTE BEHTHJIAIMOHOT MJIMHA (YCHCHE TIJI0U€), U3BPIICHU
cy (YHKIIMOHAJIHU EKCIEpUMEHTH Ha MPOTOTHIIOBHUMA JIeloBa ca aHTuxabajyhuMm mnpeBiakama
(crojeBuMma).

Taunuje, nepuHUCAaHUM TEXHOJIOTHjaMa HAaHECEHE Ccy aHTHXxabajyhe mpeBiake Ha ycucCHE
iove, KOje ce Hajlla3e Ha W3Ja3y M3 BEHTWJIAIMOHOT MIIMHA Yy KaHal aepocMelne, W Koje
oarosapajyhum 3a30pom ca pajHuUM JIeJI0BUMa MIIMHA (PaJHO KOJIO M KyNHIITE ) peryauiry mpoToK
MelIaBUHE (rac, yrijbeHa MpaiimHa 1 MUHEpaJHe MaTepHje) Ka KaHally aepoCMeIle ¥ TOPHOHHUITIMA.
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3a morpede OBUX HCTPaXHBamba NMPUMEHEHE Cy YETHPH pa3IMYUTE TEXHOJOrHje (MOCTYNIH U
JOJIaTHU MaTepHjalii) HaHOIIeHka aHTuxabajyhux ciojena.

[Ipukazanu cy ymopenHu pe3yiaTaTd (YHKIMOHATHUX HCHUTHBAKA YCHCHUX IJI0Ya O
OCHOBHOT MaTepujajia W ca aHTuxabajyhuMm mpeBmakama mnpe yrpahwBama y Kyhumre
BEHTHJIAIIMOHOT MJIMHA M HaKOH OJroBapajyher mnepuopaa excruioaraiuje. Mepemwe ryouTka mMace u
poMeHa O0JIMKa ¥ TUMEH3Hja TUIoYa Cy W3BEICHH MpeMa 3aXTeBUMa TEXHUYKE JOKYMEHTAIUje 3a
onpehuBame creneHa xadama yCUCHHUX IUToYa, CiIyxOe onpkaBama Tepmoenekrpane Kocromnan b.
[TocebHa maxkma je Oma ycMepeHa Ha OJACTYIama T'€OMETpHje TUIoYa HAKOH EKCIUIoaTamuje, y
OJHOCY Ha IUIOYE OJf OCHOBHOI MaTepujana, Koje HHcy Omie y ekcruioaranuju. Ha ocHOBY
no0MjeHNX pe3ysTaTa M3BE/ICHA je aHaIM3a MPOMEHE OYEKMBAHOT BEKa Tpajarka YCHUCHUX IjIova y
3aBHCHOCTH O] KapaKTepHCTUKa MaTepujana aHTuxadajyhux ciojeBa HaHECEHUX HABapUBABEM U
METaJIU3aIljOM Y OJTHOCY Ha OcHOBHU MatepHjan GS-G36MnS5.

VYnoenaewy 6 je npukazaHa JeTajbHa aHalM3a KoOpeJalyje pesyiTara JOOHJeHHX HYMEPHUYKOM
CI/IMyJ'IaI_[I/IjOM, CKCIICPUMCHTAJIHHUM U q)YHKLII/IOHaJIHI/IM HUCIIUTUBaAKBLUMaA.

3akJpyyHEe HAlIOMEHE ca UCTAaKHYTUM OMTHHUM pe3yJiTaTUMa UCTPaKMBamba U3 OBOT pajia Jare Cy y
Lloznasmwy 7.

3. OHEHA JUCEPTAIIMJE

3.1. CaBpeMeHOCT ¥ OPUTMHATIHOCT

Hoktopcka gucepranmja ,,METOJJOJIOTUJA TIPOAYXXETKA PAJIHOI' BEKA

JEJIOBA BEHTUJIALIMOHUX MJIMHOBA®“ xangumara Mapka Pucutha, nurur. mami. WHX.
Mpe/icTaB/ba CaBPEMEH U OpUTMHAJaH MPUCTYN Y aHAJIM3HM PaJHUX YCJIOBA U pellaBamy ImpobdiieMa
MPOAYKETKa PaTHOT BeKa JIeJI0Ba BEHTUIAIMOHOT MJIIMHA, KOjH CYy M3JI0)KEHU HHTEH3UBHOM Xalamy
(ycucHux 1iova). OpUTHHAIHOCT y TPHUCTYIy pellaBamka HaBEICHUX TMpoljeMa Kao H
NPUMEHBUBOCT JOOMjEeHHX pe3yliTaTa HCTpaKuMBama y OKBHPY JHUCepTaluje, MOTBphHEeHH Cy
MyOJIMKOBAaHUM U CaOMIUTEHUM pajoBUMa y MehyHapoAHUM U JomahuM yacomucuMma M HayYHUM
cKynoBuMa. Jlucepraiuja ce MOXKe OLIEHUTH BEOMa YCIICIIHOM, Y3€BIIM y 003Hp J1a Cy AUCKYCH]Y
no0ujeHuX pe3yaTaTa NpaTHI 3ped HayUYHU U CTPYYHU 3aKJbYUIIH.
MyATUIUCUMIUIMHADHA TIPUCTYNl HCTPaKUBAKbMMa Yy OKBHPY OBE JIOKTOPCKE JHUcepTaluje
omoryhua je mpuMeHa HyMEpHUKUX METO/Ia CUMYJIallHje BUIeda3HoT CTPyjarkba Y BEHTUIAIMOHOM
MIIMHY W TEXHOJIOTHja HaHOIIEHa aHTHXabajyhux mpepiaka pa3iuuuTuxX cBojcraBa. OBaj MpUCTYII
Ou Morao Jia ce MpUMEHH Y ONTHUMH3AIUjU pajla U PEBUTAIN3AIN]H PaJHUX JI€0Ba BEHTUIAI[MOHOT
MJIMHA, MITO OM MMali0 3Ha4yajHE €KOHOMCKE eeKkTe W Ha paja IENIOKYITHOT TEPMOEHEPTETCKOT
MOCTpPOjeHha.

Pesynratn OBUX HCTpaXuBama Cy OMOTYhWMIHM, Ja ce C jeAHE CTpaHe HyMEpUYKe H
eKCIIEpUMEHTaJIHE METOJle HCKOpUCTE y ILHJbY MoBehama paJHOr BeKa CIOXKEHUX JelioBa Y
TEPMOCHEPTeTCKUM TOCTPOjeHhUMa, KOja Cy M3JI0KeHAa MHTEH3UBHOM Xabamy, a ca Apyre cTpaHe Ja
ce JIONMpajy M aHAIM3Upajy KPUTUYHE 30HE Ha TMIOCTPOjelY M CMame BeoMa CKyIa
eKCIIEpUMEHTAIHA UCTPAKNUBAIbA.

Kannuaar je Ha opuruHajgaH Ha4MH W3BPIIMO CHHTE3Yy CBUX HABEACHHMX METO/a U Pa3BHO
KOMIUIETHY METOJIOJIOTH]Y MPOIY’KETKa PaJHOr BeKa JeJ0Ba BeHTUIALMOHUX MJIMHOBA. Pedynrtaru
OBe JAMcepTalije YCMEPEHHU Cy Ha YCIOCTaBJbalkheé HOBUX MPUCTYNA y aHAIM3HM PaJHUX yCIoBa U
pemaBamy rpobiieMa pagHOT BeKa JIeI0Ba BEHTHIAIMOHOT MIIMHA, KOjU CY U3JI0)KEHH UHTE3MBHOM
xabamy (ycucHux 1ioda). OBaj opuruHaiIaH MPHUCTYIT MOrao OM ce€ NMPUMEHUTH W Ha CIUYHUM
ypehajuma y pa3auuuTHM rpaHaMa UHIYCTpH]eE.



3.2. OcBpT Ha pedepeHTHY U KOpUIThEHY JIUTEPATYPY

VYV nmucepranuju je MUTHpaHO YKymHO 86 myOnukamnuja. OBa nuTepaTypa je KaHIUIaTy
MOCTYyXXHJla Kao IoJla3Ha OCHOBa 3a Mperjiel TPEeHYTHOI CTama y 00JacTH Koja je MpeaMer
HUcTpakuBama y auceptanuju. [Ipu Tome, kopumhena nmurepaTypa npeacTaBiba n300p caBpeMeHe U
aKTyeJHEe JIUTepaType, KOja OCHM Iperjiena MOCTUTHYTHX pe3yiraTa ykaszyje Ha moryhe mpasie
Jajber HAy4YHOT paja y TMOJpYy4jy pasBoja METOIOJIOTH]e MPOMYKETKa paJHOT BeKa JeJoBa
BEHTHJIAIIMOHUX MiIMHOBAa. Ha Taj HauMH KaHOUAAT je Ja0 KPUTHYKU OCBPT Ha HajBaXKHH]E
pe3yiTaTe UCTpaKUBamka PEICBAaHTHUX ayTopa y o0iacTuMa Koja ¢y o0yxBaheHa OBOM JIOKTOPCKOM
TVCEPTAIU)OM.

3.3. Onuc ¥ aIcKBaTHOCT IPUMEHECHUX HAVUYHNX METOIa

Y by TpOIyKETKa PpaJHOT BEKAa YCHCHUX IUIOYa MPHMEHEHE Cy AaHaJIUTHYKE W
eKCIIEpUMEHTAIHE METOJIe MCTPaXHBamka yCJIOBa M IOHAIIalka OCHOBHOT Marepujaia mpu
HaHONIeHY aHTHxabajyhux mpeBraka a y IWJbY TOCTH3amka INTO MAamer CTEIEeHAa Mellama M
ouyBama y ImmTo Behoj mepu ocobOuHa aHTuxabajyhe mpeBiake, uuja ce CBoOjcTaBa 3HAYajHO
pasNuKyjy o7 OCHOBHOT Matepujasia. OCHOBHM MPUHITMIIN HAHOIIEHa aHTUXa0ajyhux mpeBnaka cy
IUpEKTHA TOCIEOUIa pa3yMeBama METANypIIKHX (PeHOMEHAa U MOHAIlaka MHUKPOCTPYKTYpE Y
HaHECEHOM CJI0]Y, TOoCceOHO y 30HM noj yruiajem TormtoTe (3YT).

VY okBupy OBe qucepTanuje KopuinheHu cy oarorapajyhu mMonenu MyaTudasHOT cTpyjamba
(1a ocHoBy CTOKCOBOT Opoja u cnenuduimpama 0poja ¢aza NpUCYTHUX y CTPYjarmky) KOjU j€ HAKOH
JeTajbHe aHanu3e nmocrojehux ycnosa crpyjama omoryhuo: na ce tauno crienuduuupa 6poj dasa,
Ja ce oJpelr MpPOCTOpHA pacrojaena ¢aza y HyMEPHYKOM IPOCTOPY M Ja Ce Ha OCHOBY TOTa
u3pauyHna CtokcoB 6poj. OBaj Opoj je BaXkaH 3a cTpyjarma y cllydyajeBUMa KaJla Ce MOTY 3aHEeMapHuTH
WHEpIMjajiHe, a MOpajy y3€TH y 003Mp BHUCKO3HE CHJIC U CHJIE TpaBHTAIlMje Ja OM Ce MOCTHTJa
JMHAMUYKa CIMYHOCT CTpYjamy y pealHoM cucreMy. [lepunHucame ceKyHIapHUX, YBPCTHX (aza je
aKTHUBHOCT KOja 3aBUCH O] M3a0paHOT MoJiena BuiedasHor cTpyjama, a 3a Hajcnoxenuju Ojaepos
MOJIeNI Ty Clajiajy BEeIMYMHA YECTHLa CeKyHIapHuX (asa, rpaHyjgapHa BUCKO3HOCT M (PUKIMOHA
BHCKO3HOCT, TpaHyJiapHa MpoBOJbUBOCT UTA. HTepakumjom u3mely daza odyxsahene cy cuie u
pa3MeHa Toriote u3Mel)y npumapHe U ceKyHaapHuXx (asza. Y 3aBUCHOCTH OJ BbUXOBOT MehyynejcTBa
om0 je Moryhe YKJbyUnuTH CHITYy OTIIOPA, CHUITY Y3TOHA M CHUTY OJT TPUAPYKEHUX Maca.

KopumiheH je k-¢ TypOyneHTHH MOAeT WK Mojien PejHONIICOBUX HAMOHA, a Y OKBUPY OBUX
jenan on Bumeda3sHUX Mojena je u3adpaH Ha OCHOBY BEJMYMHE TYpOYJIEHTHOT TpaHcdepa umehy
¢daza. Ilopen Tora, ykibydMBame€ 3alPEMUHCKUX cHja je OWJIO HEONXOJHO Y HYMEpPHUKO]
CUMyJIallju BHIIe(a3HOT CTpyjama. Takolhe, y HyMEpPHUKYy CHUMYalujy BuiedasHOT CTpyjama
YKJbYYEH j€ M YTHIIa] TpaBUTAlIM]j€ Ha KpeTame CeKyHAapHHX (a3a, kako 6u ce 0b6e30eama noTmyHa
CIIMYHOCT CUMYJIAIIH]€ Ca PEATTHUM CTPYjambEeM.

[Ipoy4yaBame OCHOBHMX MPHUHIMIIA pA3TMYUTHX HaYMHA HaHOIIEHa aHTHxabajyhux
METaJHUX TIpeBjaKa (cjojeBa) OTHOPHUX Ha Xxabame 0a3upao ce Ha aHaJu3W jeAHOCTaBHOT
HaHoIIeHka aHuxabajyher cioja, HEKMM O TIOCTYIaKa HaBapHUBamba W METAJIM3allMje, HA OCHOBHHU
MeTtan. Ha Taj HauMH TOMIIOTAa HAHECEHOT CJI0ja Y3pOKYyje MOjaBy TeMIEpPaTypHOT TpaaujeHTa y
ocHOBHOM Martepujainy. [Ipu xnahemy cy ce popmuparne KBa3u paBHOTEKHE CTPYKType, Koje Ccy
npeasuhene mnpuMeHoM wu3zorepMmanaux (MP) namjarpama, wim mpenusHHje, aujarpama
koHTHHYHpaHor xiahema (KX) m 3aBapuBaukux nujarpama KoHTuHyupanor xsahema (KX3) 3a
OCHOBHH MaTepHujall.
3a motpebe OBe nucepTanuje M3BEACHA Cy €KCIIEpHMEHTAalHA MCIUTHBAaKka XEMHUjCKOI cacTaBa U
CTPYKTYPHO — MEXaHMUYKHX CBOjCcTaBa ojapeheHor Opoja y3opaka ca aHTmxabajyhum mpesiakama,
KOje Cy HaHECeHE pa3IMYUTUM I[IOCTYNIMMA W JOJAaTHUM MaTepujajiiMa MO TMPETXOJIHO
neUHUCAaHUM YCJIOBMMA. AHajan3a XEMH]CKOT cacTaBa ypaljeHa je CHeKTpOPOTOMETPHJCKHUM H
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CIIEKTPOMETPUjCKUM MeTojgama. CTpyKTypHa CTamba Cy HMCIUTaHa CBETIOCHOM U EJIEKTPOHCKOM
MukpockorujoMm. CTama y30paka HaKOH HaHOIIICHa MpeBiiaka ucnutana cy momohy HJIT merona, a
MeXaHU4Ka CBOjCTBA CTAHJAPIHUM METOAAMA.

HctpaxknBama Koja Cy HW3BelIeHa y OKBHPY OBE IHCEPTAlMjU Cy TPYKWIa OCHOB 3a
neduHuCamke HOBOT MPHCTYIIAa y U3ydaBamy yTUIAja YCIIOBa eKCIloaTanuje ¥ Moryher mpoayxerka
paHOT BeKa JIeioBa y BEHTHJIAIIMOHOM MJIMHY y YCIIOBUMa MHTEH3UBHOT Xalama, K0je MOXe OUTH
KOHCTaHTHO W/WJIM TPOMEHJBUBOT CIieKTpa ontepehema (ynapa).

3.4. IIppuMEeHJLUBOCT OCTBAPEHUX PE3YIITATA

MynTHICIHIUIMHAPHA UCTPAKUBAKba Y OKBHPY OBE JHicepTalije omoryhuiia cy ocBajame u
pPUMEHY METOJIe CUMYyJIalyje BUIe(ha3HOT CTpyjamkba U ONTUMH3AIM]je pajla BEHTUIAIMOHOT MIIMHA
Kao0 M TEXHOJIOTHja HaHOIIema aHTuxabajyhux mpemnaka, koje Ou ce y OymyhHOocTHm Morie
NPUMEHBUBATH Y pajsy ¥ MPOAYKETKY PaJHOT BeKa MJIMHA, a IITO OM MMAJIO ¥ 3HAa4ajHE EKOHOMCKE
edeKkTe Ha paJ IENOKYIMHOT TePMOEHEPTeTCKOr mocTpojema. [lopen Tora, y oBOj AMCEpTalHjH j€
IpUKa3aH HOBH MPHUCTYII pellaBamby KOMIUIEKCHUX Mpo0ieMa Koju O I0BEO 10 ONTHMHU3ALIK]E paga
HCTOT Y OKBUPY CTpaTEruje OJIP>KHUBOT pa3Boja

Tauynuje, ompemMa y TepMOeNEKTpaHaMa j€ H3JIOKEHa JYroTpajHOM [I€jCTBY BHCOKHX
TeMIeparypa W TpHUTUCAaKa, xabamy W IUKIMYHOM onrtepehemy. Y HaBEJICHUM YCIOBUMA
eKCIUIOATaIfje Pa3IMuUTH Y3POIH MOTY JIOBECTH 10 omTehema, mojeIMHIX KOMIIOHEHATa Kao IITO
je mpumMep xabame paJHHUX JeJI0Ba BEHTHIAIMOHOT MiIMHA. [locienuie cy cMamemhe MPOU3BOIHOT
KalauTeTa ¥ BEHTHJIAIMOHOT JI¢jCTBa MJIIMHA y OJIHOCY Ha MPOjeKTOBAaHY BPEIHOCT, KA0 M YECTH
3acToju 300T 3aMeHe JeNoBa, INTO 3HAYajHO YTHYE Ha MPOJYKTUBHOCT, €KOHOMHUYHOCT U
SHEePreTCKy e(hPUKaCHOCT TEPMOCIIEKTPaHE.

O063upoM Ha MPETXOHO HABEACHO, MPUMAapHH IIMJb OBE JUCEpTaIHje je OMOo ycMepeH Ha
aHaJIN3y PaJHUX YCJIOBA M U3PaIy MPOLEAYpe 3a MPOAYKEHE PaJHOT BeKa JI€JI0Ba BEHTHJIAIUOHOT
miuHa y Tepmoenektpanu Koctoman b, moctynumma Hanomema anTtuxabajyhux mpepnaka. Kao
BEOMa BaKaH allaT y aHAlM3W YCIOBa paja BEHTUJIAIIMOHOT MIIMHA KOpHWIIheHa je HyMepuyka
cuMylanuja Bumeda3sHOr cTpyjama y IuJby AoOHjama JEeTaJbHOT TMpHKa3a pacrojene Op3uHe U
cMmepa cTpyjama MmemaBuHe. [lopex Tora, Ha OCHOBY TEXHMYKO — TEXHOJIOUIKE aHAJIM3€ paja U
CTaka KOMIIOHEHTH BCHTWJIAIMOHOT MJIMHA, KOjeé Cy JIOMHHAHTHO H3JIOKEHE aOpasMBHOM U
epo3UBHOM xalamy, W3BpIIEH je u300p panHor aena (YCHCHHX IUIOYa) M KapakTepusaluja
OCHOBHOT MaTepHjaa.

MoryhHocT mpoayxeTka paZHOT BeKa IMOMEHYTHX IUIOYa MPOUCTEKIIO je M3 Kopenaiuje
pesyiTaTa HyMEpUYKe CUMYJallhje BHUIIe(a3HOT CTpyjarka y BEHTHJIAIIMOHOM MIIMHY, MOCEOHO
BEKTOpa Op3MHA KOJ YCHCHHUX IUIOYa, CKCIEPUMEHTAIHHUX HCIHMTHBAmba, Koja Cy 00yXBaTuia
MOJICJTHA UCIIUTHBama MPOOHMX y30paka ca aHTuxabajyhum mpeBiakama Kao U (YHKIIMOHATHUX
WCIHUTHBAamka YCUCHUX IJI0Ya ca HAHECEHUM aHTHXa0ajyhuM mpeBiakama.

[IpuMeHoOM METOAOJIOMIKOT MPUCTYIIA, MPUKA3aHOT y 0BOj IUCepTaIijyu, oMmoryhasa ce aa ce
peanu3yje Ay)XKM BPEMEHCKHM Nepuo] u3Mel)y peoBHHX M HEONXOJHUX KOMIUICTHHX peMOHaTa
MOCTPOjE€ha Ka0 U CMAamhEHhE €BEHTYATHUX BaHPEIHUX 3aCTOja, YUMe OW C€ OCTBapuiio moBehame
MPOAYKTUBHOCTH M €KOHOMUYHOCTH pajia BEHTHJIAIMOHUX MIIMHOBA, OJJHOCHO TEPMOECHEPTeTCKUX
MOCTpOjeHha.

Ca acrmekTa METOJOJIOTHj€ HAYYHO-UCTPAaXXMBAYKOT paja OBa HCTPaKMBama Cy JOHENa
HOBHHE Yy IoMahy Mpakcy MYJITHIUCIHUILIMHAPHOT HAYYHOT MCTPAKUBAKha y KOjeM jOIll YBEK HeMa
JIOBOJGHO pPajioBa KOju ce 0aBe MUTamEeM KOMIUIEKCHHX METOJOJIONIKUX MpodiieMa MOBE3UBamba
BUIIIC HAYYHHUX M CTPYYHUX JUCIUTUIAHA.



3.5. OueHa JOCTUTHYTHX CIIOCOOHOCTH KaHAUIATA 38 CAMOCTAIHU HAay4YHH pas

Tokom u3paze JOKTOpCKe nucepTanuje KaHaAuIaT je IoKa3ao Ja je y CTamy Ja CaMOCTalTHO
pemiaBa HayyHe mpoOiieMe M Ja BiaJa HaAyyHUM MU HCTpakuBaukuMm Meronama. [lokazao je ma
nocezyje MUPOKO CTPYYHO U TEOPH]CKO 3HAHKE MOTPEOHO 32 AaJbU HAYYHO-UCTPAKHUBAYKU Pl

4. OCTBAPEHU HAYYHHU JOIIPUHOC

4.1. ITpukas ocTBapeHNX HAYYHUX JOOPUHOCA

OctBapeHn  Hay4yHH  JonpuHOC  JoKTopcke  muceprauuje ,,METOJJOJIOTMNJA
IMPOAYXETKA PAJIHOI' BEKA JEJIOBA BEHTUJIAIIMOHUX MJIMHOBA® je Bumectpyk
u ornena ce y cienchem:

YcnocTaBibamke HOBOT MPUCTYIA U Pa3BOj HOBUX METOJA 3a MPOAYKEHE PaJHOTI BeKa YCUCHUX
TUI0Ya BEHTHJIAIIMOHOT MIIMHA, KOjU OM Ce MOTJM NPUMEHHTH M Ha ApPyre KOMIIOHCHTE Y
BEHTUJIAIIMOHOM MIIMHY Ka0 U y IPYTHM TpaHama WHIYCTpHje, a BeoOMa Cy 3Ha4ajHe ca acrleKTa
€(hUKaCHOCTH ¥ EKOHOMHYHOCTH PaJia OBUX MOCTPOjeHha.

- KommietHo neduHHMCame CTpyjHHX @lapamerapa Yy BEHTHJIAIMOHOM MIMHY, onpehuBame
pacrniojienie Op3WHA W MpUTHCaKa BHUIIe(a3HOT CTpyjama (PEHUPKYIAIMOHN TAaCOBH, YIJbEHU
npax, Mecak M Jpyre INpuMece, OJHOCHO YBpPCTa M racoBUTa (asza) yHyTap KOMIUIEKCHOT
CHUCTEMa Kao IITO jeé BEHTWJIAIMOHM MJIMH Ca PEaTHOM T'€OMETPUjOM U mpenBuhame edekaTa
CTpyjama Ha pagHe JeJI0Be, OJTHOCHO Ha MaTepHjajl OBUX JIeI0BA BEHTHIAIIMOHOT MIIMHA,

- VYnorpeba HOBUX TEXHOJOTHja M MaTepHjaja 3a HaHOIICHE aHTHxabajyhux mpeBiaka
KoMIUIekcHo nerupanux ca Cr, Mo, Nb, W, V, Ti, B, Co u apyrum eneMeHTHMa,

- JlepuHucame TEXHOIOTH]j€ HaHOIIEHA TBPAUX aHTHXa0ajyhux mpeBimaka, mpeaior J0JaTHUX
U TOTPOUIHMX MaTepHjaja ca HajIpUXBaT/bUBUM OCOOMHAMa 3aBapJbUBOCTH, Kao H
nedUHUCAHE BPCTE U 0OMM KOHTPOJIE HAHECEHOT CJIoja.

- Bepuduxanmja pezynarara ucTpakuBama UCIUTUBAKBEM PEATHUX JeN0Ba (YCUCHE TIOYE) Y TOKY
eKcIuToaTalyje,

- YcnocTaBibame MOY3laHUX NPOILEAypa 3a JAWJarHOCTHKY M PEBUTANM3ALM]y AEJIOBa KOJU CY

M3JIOKEHU Xabamy, Kpo3 Kopernalnujy pesyiaTaTa HyMEepUuKe CHMYyJaluje MyiaTHda3zHOT

CprjaH:a, MOACIHUX UCIIMTHBAKhA U (byHKI_[I/IOHaJIHI/IX HUCIIMTUBAKA.

4.2. KpuTryka aHajmsa pe3yarara HCTPAKUBAbA

Ha ocHoBy mpersnena nutepaType U carjienaBama 1nocrojehux pemema U3 HayyHe 00JacTu
JMCEepTanyje Be3aHO 3a MPOIYKEeHEe paJHOT BEKa JIeJI0Ba BEHTIIAIIMOHUX MIIMHOBA, KOHCTATyjeMO
Jla Cy pelema J00MjeHa y Te3u OpUTrMHalIHA U 3Ha4ajHa, Te Ja Cy MPUMEHJbUBa y mpakcu. Takobe,
Ha OCHOBY YyBUJA Y 3aJaTe LUJbEBE HMCTPAXKMBAKHA M PE3YNATATe HPEACTaBIbEHE y IUCEPTALUjH
MOKEMO 3aKJbYUYHUTH Ja Cy NPYXKEHH OArOBOPU Ha CBa OMTHA MUTama U PELICHH MPOoOJieMH ca
KOjHMa ce KaHJIU/IaT CyCpeo y TOKY HCTPAKNUBAbA.

4.3. Bepuduxkauja Hay4HUX JOIPUHOCA
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Sources, Part B: Economics, Planning, and Policy, ISSN 1556-7257, UESB-2016-0164.R1,
DOI:10.1080/15567249.2016.1259694.

. Kovacevic, M., Lambic, M., Radovanovic, Lj., Kucora, 1., Ristic, M., 2016, Measures for

Increasing Consumption of Natural Gas, Energy Sources Part B: Economics, Planning, and
Policy, (UESB-2016-0085; DOI: 10.1080/15567249.2016.117 9359)

PanoBu kateropuje - M24 (=3)

. Marko Ristic, Radica Prokic Cvetkovic, Mirko Kozic, Slavica Ristic, Mirko Pavisic, Numerical

Simulation of Multiphase Flow Around Suction Plates of Ventilation Mill in the Function of
Extending its Remaning Working Life, FME Transaction, 2016, volume 45, No 4, ISSN: 1451-
2092: , doi:10.5937/fmet1602154R, pp. 154-158,

. Marko Ristic, Radica Prokic Cvetkovic, Boris Katavic, Ivana Vasovic; Selecting hardfacing

technologies for ventialtion mill suction paltes and extending its working life; Structural
integrity and life; ISSN 1451-3749, Vol. 15, No 3, year 2015, pp 173-180

Caonurene ca MehyHaApoaHOT cKyHa IITAMIAHO vV neJuau — M33 =1

1.

M. Kutin, S. Ristic, M. Puharic, M. Ristic Tensile Features of Hole in Plate Specimen Testing
by Thermography and Conventional Method, Third Serbian (28th Yu) Congress on Theoretical
and Applied Mechanics Vlasina lake, Serbia, 5-8 July 2011, ISBN 978-86-909973-3-6, pp 563-
573,

A. Alil, B. Katavic, M. Risti¢, M Kocic, D. Jovanovi¢, M. Prokolab, S. Budimir, Structural and
Mechanical Properties of Different Hard Welded Coatings for Impact Plate for Ventilation Mill,
The 5th International Conference Timisoara — Innovative technologies for joining advanced
materials, year 2011, ISSN 1844-4938, Section 1 Quality of welded joint and welded structures.

. Mirjana Prvulovic, Milan Prokolab, Stevan Budimir, Marko Ristic, Miroslav Radosavljevic,

Dragan Jovanovic, Computation of Pressure Increase of the Liquid Carbon Dioxide During
Storage Time, 4th international scientific conference on defensive technologies OTEX 2011,
Belgrade, Serbia, 6-7 October 2011, ISBN 978-86-81123-50-8, pp 668-674,

B. Gligorijevic, B. Katavic, A. Alil, B. Jegdic, M. Ristic, M. Prokolab, Analysis of a Floating-
Head Heat Exchanger Bolts Failure, International Conference “Structural integrity of welded
structures”’ Timisoara Romania, 3-4 November 2011, ISSN 1842-5518, Session I — Metallic
structures, Paper 2

. MLRisti¢, M., Koci¢, M., Vasovi¢, 1., Milutinoi¢, Z., Ilic, O., Obradovi¢, J.; Testing the Stability

of Portal Crane; I International Conference - Process Technology And Environmental
Protection (PTEP 2011); Technical faculty “Mihajlo Pupin”, Zrenjanin, University of Novi
Sad; ISBN: 978-960-98780-6-7; COBISS. SR-ID 267866119; pp 124 — 131,



10.

11.

12.

13.

14.

15.

Marina Kutin, Ivana Vasovic, Mirko Maksimovic, Marko Ristic; Prediction of Residual Life
Assesment Using Thermography and Crack Growth Analysis; International Conference on
Mechatronics and Applied Mechanics (ICMAM2011) Hong Kong, China Dec.27-28. 2011.
ISSN: 1875-3892, Session 3, paper 6,

Ana Alil, Bore Jegdi¢, Biljana Bobi¢, Marke Risti¢, Corrosion Behaviour of an al-zn-mg-cu
Alloy After Different Heat Treatments, /I International Conference - Industrial Engineering

and Environmental Protection (IIZS 2012), Technical faculty “Mihajlo Pupin”, Zrenjanin,
University of Novi Sad, ISBN: 978-86-7672-184-9, SR-ID 274556935, pp 121-129,

Branko Skoric, Milan Arsenovi¢, Marina Kutin, Ivana Vasovic, Marko Ristic, Thermography
and Numerical Simulations with Respects to Stress State and Fracture of Continuous Cast
Specimens Made of Bronze Alloy, Forth Serbian (29th Yu) Congress on Theoretical and

Applied Mechanics Vrnjacka Banja, Serbia, 4-7 June 2013, Serbian Society of Mechanics,
ISBN: 978-86-909973-5-0, SR-ID 198308876, pp 485-490

Ristic Marko, Perisic, Jasmina, Radovanovic, Ljiljana, Adamovic, Zivoslav, Failure Analysis
of the Ventilation Mills in Power Plant and Proposals for Their Revitalization, Forth Serbian
(29th Yu) Congress on Theoretical and Applied Mechanics Vrnjacka Banja, Serbia, 4-7 June
2013, ISBN 978-88-908185, paper 664

Ivana Vasovi¢, Marko Risti¢, Mirjana Opaci¢, Mirko Maksimovi¢, Stress Analyses of
Connection of Turntable with Chassis of Articulated Bus Using Software Package Catia and
Comparative Methods, Il International Conference Industrial Engineering and Environmental
Protection, 30. Oktober, 2013, Zrenjanin, , ISBN 978-86-7672-208-2, COBISS SR-ID
274556935, pp 140-146,

J. Perisi¢, M. Milovanovi¢, M. Bugarci¢, M. Vrbanac, M. Risti¢, Using semantic web based
tools in engineering education, VI International Conference Industrial Engineering And
Environmental Protection 2016 (IIZS 2016), Technical faculty "Mihajlo Pupin" Zrenjanin,
University of Novi Sad, October 13-14 th October, 2016, Zrenjanin, Serbia, pp. 1-7. ISBN: 978-
86-7672-293-8.

M. Vrbanac, M. Milovanovi¢, M. Bugarci¢, J. Perisi¢, Lj. Radovanovi¢, M. Risti¢, Education
and promotion of women entrepreneurs, VI International Conference Industrial Engineering
And Environmental Protection 2016 (IIZS 2016), Technical faculty "Mihajlo Pupin" Zrenjanin,
University of Novi Sad, October 13-14 th October, 2016, Zrenjanin, Serbia, pp. 14-19. ISBN:
978-86-7672-293-8.

I. Stosi¢, J. PeriSi¢, M. Milovanovi¢, M. Vrbanac, Lj. Radovanovi¢, M. Risti¢, Hydropower
plants of tomorrow, VI International Conference Industrial Engineering And Environmental
Protection 2016 (IIZS 2016), Technical faculty "Mihajlo Pupin" Zrenjanin, University of Novi
Sad, October 13-14 th October, 2016, Zrenjanin, Serbia, pp. 228-234. ISBN: 978-86-7672-293-
8.

M. Bugarci¢, M. Milovanovi¢, J. Perisi¢, M. Risti¢, j. Bugarci¢, Monetary union in theory and
practice, VI International Conference Industrial Engineering And Environmental Protection
2016 (1IZS 2016), Technical faculty "Mihajlo Pupin" Zrenjanin, University of Novi Sad,
October 13-14 th October, 2016, Zrenjanin, Serbia, pp. 296-301. ISBN: 978-86-7672-293-8.

M. Milovanovi¢, J. PeriSi¢, M. Vrbanac, 1. StoSi¢, M. Risti¢, Computer tools in engineering
education — example on macromedia flash, VI International Conference Industrial Engineering
And Environmental Protection 2016 (IIZS 2016), Technical faculty "Mihajlo Pupin" Zrenjanin,
University of Novi Sad, October 13-14 th October, 2016, Zrenjanin, Serbia, pp. 312-317.
ISBN: 978-86-7672-293-8.
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Caonurene ca MehyHApOIHOT CKYNa IITAMIAHO V u3Boay — M34 =0.5

1.

Ivana Vasovi¢, Mirko Maksimovi¢, Marina Kutin, Marko Risti¢, Numerical simulation in
domains crack growth and welding process behaviors and comparative methods, The X7 yh
International Symposium “Young People and Multidisciplinary Research” Organizer: ACM-V,
Timisoara, Romania, November 15-16, 2012. pp 15.

Ivana Vasovic, Marko Risti¢, Miroslav Radosavljevic, Zlatan Milutinovic, Milorad Kocic;
Stress analyses and optimization of bus chassis using software package catia and comparative
methodS; XV International Symposium ,,Young people and multidisciplinary research*;
Timisoara, Romania, 14-15 November 2013.

Vasovic Ivana, Ristic Marko, Ristic Slavica, Maksimovic Mirko, Stamenkovic Dragi;
Numerical Modeling and Initial Fatigue Life Estimations of Welded Structural Components,
Romania 2014

Milutinovic Zlatan, Ristic Marko, Vasovic Ivana, Prokolab Milan, Gligorijevic Bojan;
Analyzing Properties of New Hard Coating Technologies for Increasing the Wear Resistance;
Romania 2014

. L. Vasovi¢, M. Maksimovi¢, K. Maksimovi¢, M. Risti¢; Numerical Simulation of Temperature

Field and Residual Stresses in Butt Welded Joint; The 8th International Conference, Innovative
technologies for joining advanced materials, 2-3 June 2016, Romania.

M. Prvulovic, M. Ristic, S. Budimir, M. Prokolab, Z. Milutinovic; Prediction of Stress
Distribution of Pressure Vessel Shell Using Numerical Simulation; 7The 8th International
Conference, Innovative technologies for joining advanced materials, 2-3 June 2016, Romania.

Pajx y BpXYHCKOM YacoNyMCy HAIMOHAJHOT 3Ha4yaja M51=2

1.

Ivana Vasovi¢, Mirko Maksimovi¢, Marina Kutin, Marko Risti¢, Numerical simulation in
domains crack growth and welding process behaviors and comparative methods, Scientific
Bulletin of the Politehnica University of Timisoara, editura politehnica; ISSN 1224-6077; vol.
57(71), special ISSUE S1, 2012; pp 75-80

Marina Kutin, Miroslav Radosavljevic, Ivana Vasovic, Marko Risti¢, Ana Alil, Milan
Prokolab; Using the numerical simulations and comparative diagnostic methods to optimize the
product; Scientific Bulletin of the Politehnica University of Timisoara, editura politehnica;
ISSN 1224-6077; vol. 57(71), special ISSUE S1, 2012; pp 31-40

A. Alil, B. Katavic, M. Risti¢, M Kocic, D. Jovanovi¢, M. Prokolab, S. Budimir, Structural and
mechanical properties of different hard welded coatings for impact plate for ventilation mill,
Structural Integrity of Welded Structures, vol 3/2011 Year XX, 2011. ISSN 1453-0392, pp 7-11

. Marko Ristic, Mirjana Prvulovic, Milan Prokolab, Stevan Budimir, Miroslav Radosavljevic,

Dragan Jovanovic, Zlatan Milutinovic, Numerical simulation of the cold-water pressure test
and operating conditions for air reservoir, Scientific Bulletin of the ,, Politehnica” University of
Timisoara, Romania Transactions on mechanics. Tom 53 (67) ISSN 1224 — 6077, pp 73-76,
year 2012.

Marko Ristic, Milorad Kocic, Ana Alil, Olivera Ili¢, Jelena Ignjatovié, Distribution of loads of
cycloid speed reducer, Scientific bulletin of the ,, Politehnica” University of Timisoara, Romania
Transactions on mechanics. Tom 53 (67) ISSN 1224 — 6077, pp 69-72, year 2012.

Marina Kutin, Ivana Vasovic, Mirko Maksimovic, Marko Ristic; Prediction of residual life
assesment using thermography and crack growth analysis; Applied Mechanics and Materials
Vols. 157-158 (2012) Trans Tech Publications, Switzerland doi: 10.4028/www.scientific.net/
AMM.157-158.202 , pp 202-209
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10.

11.

12.

13.

14.

15

16.

17.

18.

Marko Ristic, Bojan Gligorijevi¢ , Ana Alil, Boris Katavi¢ , Marina Kutin , Dragan Jovanovic,
Stevan Budimir, Studies of the properties of different hard coatings resistant to wear, Scientific
bulletin of the ,, Politehnica” University of Timisoara, Romania, Transactions on mechanics,
issn 1224 - 6077 , year 2012.

Kutin Marina, Prokolab Milan, Ristic Marko, Alil Ana, Gligorijevic Bojan, Determination and
analysis of the dynamic loaded screws by structural analysis, fractography and numerical
simulation, Trans Tech Publications, Switzerland, Advanced Materials Research Vol. 814
(2013), pp 87-98, doi:10.4028/www.scientific.net/ AMR.814.87

Milorad Kocic, Mirjana Prvulovic, Suzana Linic, Marke Risti¢, Milan Prokolab , Computer
simulation of spray deposition process for Al 1.0 Si 0.6 Mg 0.6 Mn alloy, The Bulletin of the
National R&D Institute for Welding and Material Testing ISIM Timisoara, Romania, pp 09-12,
ISSN 1453-0392, year 2013.

Stevan Budimir, Ana Alil, Marko Ristic, Milorad Kocic, Boris Katavic, Analysis of
compressor valves bolts failure, The Bulletin of the National R&D Institute for Welding and
Material Testing ISIM Timisoara, Romania, pp 13-16, ISSN 1453-0392, year 2013.

Ivana Vasovic, Marko Risti¢, Miroslav Radosavljevic, Zlatan Milutinovic, Milorad Kocic,
Analysis of compressor valves bolts failure, The Bulletin of the National R&D Institute for
Welding and Material Testing ISIM Timisoara, Romania, pp 19-22, ISSN 1453-0392, year
2013.

Vasovic Ivana, RISTIC Marko, Ristic Slavica, Maksimovic Mirko, Stamenkovic Dragi;
Numerical modeling and initial fatigue life estimations of welded structural components;
Advanced Materials Research Vol. 1029 (2014) pp 124-129, Trans Tech Publications,
Switzerland, doi: 10.4028/www.scientific.net/ AMR.1029.124. , ISSN web 1662-8, year 20145.
Milutinovic Zlatan, Ristic Marko, Vasovic Ivana, Prokolab Milan, Gligorijevic Bojan;
Analyzing properties of new hard coating technologies for increasing the wear resistance;
Advanced Materials Research Vol. 1029 (2014) pp 112-117, Trans Tech Publications,
Switzerland, doi: 10.4028/www.scientific.net/ AMR.1029.112., ISSN web 1662-8, year 2014.

M. Koci¢, A. Vencl, I. Bobi¢, M. Risti¢, M. Anti¢, Z. Milutinovi¢, Joining of composite
materials based on al-si alloys by using the gmaw PROCESS, Welding & Material Testing, pp.
9-12, year XXIII, no.3/2014. issn 1453-0392

. Ana Alil, Risti¢ Marko, Stankovi¢ Milos, Risti¢ Milo§, Repair of Steel Construction of Truck-

mounted  Crane Tadaho tI200ii/k, Sanacija Celicne Konstrukcije Strele Samohodne
Autodizalice Tadaho tl1200ii/k, Zavarivanje I zavarene konstrukcije (Welding & Welded
structures), Drustvo za unapredjenje zavarivanja u Srbiji (Serbian Welding Society), year 2014,
ISSN 0354-7965, SR-ID 105396743, pp 169-174

M. Milovanovi¢, J. Perisi¢, S. Vukoti¢, M. Bugarci¢, Lj. Radovanovi¢, M. Risti¢, Learning
mathematics using multimedia in engineering education, Acta technica corviniensis - Bulletin of

Engineering Faculty of Engineering — Hunedoara, University Politehnica Timisoara, 2016,
volume IX, number 1, pp. 45-49. ISSN: 2067-3809

Mirjana Prvulovic, Marko Ristic, Stevan Budimir, Milan Prokolab, Zlatan Milutinovic,
Prediction of stress distribution of pressure vessel shell using numerical simulation, Welding
and Material Testing, ISIM Timisoara, Volume 2-2016, pp. 9-12 ISSN: 1456-0392

Dusan Jovani¢, Zlatan Milutinovi¢, Marko Risti¢, Odredivanje uticaja elektromagnetnog polja
aparata za zavarivanje na bezbednost i zastitu zdravlja, Determination of the welding machine
electromagnetic field effect on health safety and protection, Zavarivanje i zavarene

konstrukcije, Drustvo za unapredivanje zavarivanja u Srbiji - DUZS, Volume 2-2016, pp. 53-62
ISSN: 0354-7965 UDK / UDC: 613.64; 331.45/.46:621.791
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Caonurene ca CKyna HaMOHAJHOI 3HaYaja mramMnago v neauan M63=0,5

1. Marko Ristic, Zlatan Milutinovic, Milan Prokolab, Milorad Kocic, Stevan Budimir, Analyzing
of tribological and structural properties a of wear resistant coatings, Savetovanje Zavarivanje
2014, Borsko jezero —Jun 2014, ISBN 978-86-82585-11-4, COBISS.SR-ID 207486732

2. Marko Ristic, Mirjana Prvulovic, Milan Prokolab, Ivana Vasovic, Zlatan Milutinovic, Heat
exchanger bolts failure analysis, Savetovanje Zavarivanje 2016, Srebrno Jezero —Septembar
2016, ISBN 978-86-82585-12-1, COBISS.SR-ID 225785612

Texunuka pemiesa M83=4

1. Bopuc Karasuh, Mupko Ko3uh, Mupjana [Ipsynosuh, Munan IIpokona6, Mupjana Ilyxapuh,
Mapko Puctuh, CnaBuma Puctuh, Peauzajuupame pagHUX NOBpPIIMHA yIapHUX M YCHCHHUX
II04a BEHTHJIAIMOHOT MIMHa TepMmoenekTtpane Kocromanm b HOBOM  TEXHOJIOTH]jOM
penaparypHor HaBapuBama (MS83), 2014 PenuzajHupame pagHUX MOBpIIMHA yIapHUX H
YCHCHUX IJI0Ya BEHTHJIAIIMOHOT MIMHa TepMoenekTpaHe Kocronmamm b HOBOM TexHoOmOrHjoM
penapaTypHOTr HaBapHBamba

Yyemhe v HayYHOUCTPAKMBAYKHM NpPojeKTHMA duHAHCUpAHUM o cTpaHe MuHacrapcTBa
332 HAVKY M TeXHOJOIIKH pa3Boj Penyoaunke Cpouje

On 2010 roauMHe aHrakoBaH je Ha NPOjEeKTY MHUHHCTApCTBA IPOCBETE HAYKEe M TEXHOJIOLIKOT
pasBoja — McrpaxuBame W ONTHMHU3ANM]a TEXHOJOMIKMX M (PYHKIIMOHATHUX mepdopmaHch
BEHTUJIAIIMOHOT MiHA TepMoenekTpane Kocromnan b - eBuaenmnmonu 6poj npojexra TP34028.

5. 3BAKJbYYAK U ITPEIJIOT

Ha ocHOBy mperniena AOKTOpcke nucepTaije ox crpaHe Komucuje 3a oneHy U on0paHy
nokTopcke aucepranuje non HazusoM ,,METOJIOJIOIMJA TIPOAYXETKA PAJIHOI' BEKA
JEJIOBA BEHTWJIALIMOHNX MJIMHOBA®“ kammuagata Mapka Puctuha, aumoi.maiiuHX.,
Komucuja 3a onieny u og0paHy KOHCTaTyje aa je ypaheHa JOKTOpCcKa AucepTalija HalMcaHa rnpema
CBUM CTaHJapAUMa y Hay4HO UCTPaXMBAuKOM paay, Kao U Jia UCIYyHaBa CBE yCIIOBE MpeaBuleHe
3aKOHOM O BUCOKOM 00pa3oBamy, cranaapanMa u Craryrom MammuHckor dakynTera y beorpany.

Ha ocHOBY pe3ynTara u 3aKJbydaka NpUKa3aHUX Y JOKTOPCKO] IUCEPTALU]H U YHIH-CHUIIE J1a
je aHanmu3upaHa npobjaeMaTuka BeoMa akTyelIHa Y Hay4HO] JaBHOCTH, KOHCTaTyje ce J1a je KaHAuaatT
Mapko Puctnh, aumimanm.uHX., YCHEIIHO 3aBpIINO JOKTOPCKY AWCEpPTalHUjy Yy CKIagy ca
npeaBUleHUM TpPeIMETOM M TOCTaBJbEHUM IMJbEBMMAa HCTpakMBama. KaHmupar je momao 1o
OPUTHHAIHUX pe3yiTaTa y TOTJeqy NMPOAYKETKa PagHOT BEKa PAJHUX JENOBa BEHTHJIAI[OHOT
minHa. McTpaxkuBama y OKBUpPY OBOT pajia Cy MpUMapHO Onia ycMepeHa Ha aHalu3y ycjoBa paja
U neuHUCake METO/Ia U TPOLeypa 3a MPOAYKEHE PATHOT BEKa YCHCHUX IUIOYa BEHTUIIAIOHOT
MJIMHA.

[Iponyxeme pagHOr BeKa IOMEHYTHX IUIOYa IPOUCTEKIIO je M3 Kopelanuje pesyirara
HyMEpHUYKe CHMYIJalyje BHIIe(pa3zHOT CTpyjarba Y BEHTHJIAIMOHOM MIIMHY, TOCEOHO BEKTOpa
Op3WHAa KOJ YCHCHHMX IIJIOYa, EKCHEpHUMEHTAJHHX HWCIHTHBAama Koja YKIbYdyjy MOJETHA
UCIHUTHBamka TNPOOHUX Yy30paka ca aHTuxabajyhuMm mpeBrakamMa Kao H  (DYHKIMOHAIHUX
UCTIMTHBAKka YCHCHHX IUIOYA ca HAaHECEHMM aHTuxabajyhum npesnakama. CBU OB pe3ynTaTH Cy
BEepU(PHUKOBAHU U KPO3 COINCTBEHA EKCIEPUMEHTAIHAa MCTpaKUBama, IITO UM 00e30ehyje Benuky
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MIPOMEHJBUBOCT Ha JIPYTUM CIIOKEHHM OOjeKTMMa y OBOj Ba)XKHO] OOJIACTH KaKO 32 MHKEHEPCKY
MpPaKCy TaKO M 3a HAyYHA UCTPAKHUBAIbA.

Komucuja 3a omneny um ondpaHy JOKTOpCKE AMCEpTalfje 3aKkJbydnia je Jla JucepTanuja
IIPEJCTaB/ba OPUTMHAIHU HAy4YHU DPaJ ca HAaydyHUM JONPUHOCOM Yy OOJIACTM MAIIMHCTBA, YXKa
HayyHa oOsact TexHojoruja marepujaja — MAIIMHCKM MaTepUjalld, 3aBapUBambe M CPOJHU
MOCTYIIM, Ma carjacHo ToMe mnpeanaxe HacrtaBHo-HayuHoMm Behy MamunHckor (¢akynrtera
VYuuBepsutera y beorpany ma kanmupaty Mapky Puctuhy, aumi. mam. uHX. onoOpu oxlpany
JTOKTOpcKe aucepranuje nox HazuBoMm ,,METOJIOJIOTUJA TIPOAYXETKA PAJIHOI' BEKA
JEJIOBA BEHTUJIIALIMOHUX MJIMHOBA* kama ce 3a TO CTEKHY 3aKOHCKH YCIIOBH, TpEX
KOMHCH]OM Y UCTOM CacTaBy.

V¥ Beorpany, 23.03.2017. ron. YJIAHOBU KOMUCUJE

npod. np Paguna [poxuh L{BeTkoBuh,
VYuusepsuret y beorpany Mammncku ¢akynrer

npod. n1p Anekcanaap Cenmax,
Yuusep3uteT y beorpany Mammuacku dakynrer

npod. np Onusepa [Tomosuh,
VYuusepsurera y beorpany MamumHcku dakyaTer

1p Mupko Kosuh, Hayunu caBeTHuK,
Bojuorexanuku Uuctutyt, beorpan

npod. np Bykuh Jla3uh,
VYuusepsureta y Kparyjesiy, @akynrer MHxKemepcKux Hayka
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YHVBEPSUTET Y BEOIPALY

- MALWNHCKW ©AKYNTET —
Bpoj:738/3

Aatym: 30.03.2017. roguHe
Beorpaa, Kparsuue Mapuje 6p. 16

Ha ocHoBy unaHa 30. 3akoHa O BMcCOKOM obGpasoBamwy (,Cnyx6eHu rnacHuk PCY, 6poj
76/2005, 100/2007 — ayTeHTM4HO Tymayewe, 97/2008, 93/2012 n 89/2013), unaHa 63.
CraTtyta MawwuHckor dakynteta (6poj 1876/1 om 04.10.2013. roguHe) u unaHa 37.
MpaBunHMka o OOKTOpPCKMM cTyanjama MawwuHckor dakynTteTta, HactaBHoO-HaydHO Behe Ha
ceagHuum ogpxaHoj 30.03.2017. roguHe, ooHeno je

oaonykKy

YcBaja ce pedpepat Komucuje o ypaheHoj goktopckoj auceptaumju ,METOOOJNIOIMNJA
NMPOOAYXETKA PAOHOI BEKA [OEJIOBA BEHTUINAUMOHUX MJIIMHOBA“
ctyneHta MAPKA PUCTUTRA, aunn. mall. uHx.

JaBHa ogbpaHa goktopcke gucepTtaunje obasumhe ce no gobujamy carnacHocTn YHuBepsnuTeTa
y beorpagy.

YHusepauteT y beorpagy je ceojom Ognykom 6poj 61206-4464/2-15, og 19.10.2015. roaguHe,
[Aao carnacHocCT Ha npeanor Teme AOKTOpPCKe AncepTauuje.

O6jaBrbeHN pafoBuM CTyAeHTa y YaconucvMma MmefyHapogHor 3Havaja:

M23

1. Marko Ristic, Radica Prokic Cvetkovic, MirkoKozic, Slavica Ristic, Boris Katavic; Wear
Reducing of Ventilation Mill Suction Plates Based on the Multidisciplinary Research;
Journal of the Balkan Tribological Association; ISSN 1310-4772, , Vol. 21, year 2015 book
3.

2. Marko Ristic, Ljiljana Radovanovic, Radica Prokic Cvetkovic, Goran Otic, Jasmina
Perisic, Ivana Vasovic, Increasing the Energy Efficiency of Thermal Power Plant Kostolac
B by the Revitalization of Ventilation Mills, Energy Sources, Part B: Economics, Planning,
and Policy, year 2015, ISSN 1556-7257, DOI: 10.1080/15567249.2015.1014977.

3. J. Perisic, Lj. Radovanovic, M. Milovanovic, 1. Petrovic, M. Ristic, M. Bugarcic, V.
Perisic, Brine mixing mobile unit in oil and gas industry - An example of a cost-effective,
efficient and environmentally justified technical solution, Energy Sources, Part A:
Recovery, Utilization, and Environmental Effects, Vol. 38, Issue 23, 2016, pp. 3470-3477,
ISSN 1556-7230. DOI: 10.1080/15567036.2016.1153752.

Opnyky AocTaBUTU: CTYAEHTY, MeHTopy, KaTeadpu 3a TexHonorvjy matepujana n apxmeu dakynrteta.
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