O6pasauy 2.
dakynteT _MawunHckn YHUBEP3UTET Y BEOIPALLY

Behe Hay4yHux 061acTy TEXHUYKMX HayKa
(HasuB ctpy4Hor Beha kome ce 3axTeB ynyhyje, carnacHo

1740/2

4naHy 6. n un. 7 ctaB 1. OBOr NpaBUIHKKa)
(Bpoj 3axTesa)
12.07.2018. rognHe
(Oatym)

3AXTERB
3a AaBame carnacHocTu Ha pedpepat o ypaheHOj AOKTOPCKOj AucepTauuju

Monumo ga, cxogHo YnaHy 46. cT. 5 Tad. 4. Ctatyta YHuepauteta y beorpagy (, [nacHuk YHuBepsuteTa®,
©poj 131/06)“, nate carnacHocT Ha pedepaT 0 ypaheHoj JOKTOPCKOj AMcepTaumjy kaHanaara:

EMUHA (CANKX) LIMHOO

(Mme,nMe jeqHor o4 poauTerba v npesmme)

KAHOVWOAT  EMMUWHA (CANUX) LIMHAO ynucaHa Ha [lokTopcke ctyauje 2009. roa.

(vve, nme jegHor og poauTerba U Nnpesvme)

MopgHeo je 3axTeB 3a U3pagy AOKTOPCKe AucepTauuje:
PA3BOJ NPCJIMHE Y XETEPO'rEHUM 3ABAPEHUM CIMOJEBUMA

YHuBep3uTeT je gaHa 12.05.2014. rog. cBojum aktom noa 6p. 61206-1759/2014 gao carnacHOCT Ha npeasor Teme
JOKTOpCKe aucepTtauumje Koja je rnacuna:
PA3BOJ NMPCNUHE Y XETEPOIT'EHUM 3ABAPEHUM CINMOJEBUMA

Komucuja 3a oueHy n ogbpaHy noktopcke guceptaumje kavamagata: EMUHE (CANTUX) LAHOO

(MMe,MMe jegHor of poauTerba u npesvve)

O6pa3soBaHa je Ha cegHuum opgpxaHoj 13.07.2017. roguHe, oanykom dakynteTa nog 6p.1571/2 , y cactasy:

Mme 1 npesnme ynanHa 3Bake Hay4yHa obnact yCcTaHoBa Y KOjoj je 3anocneH
Komucuje

Maw. maTepujanu un

. Op 3opaH Pagakosuh Pea. npog. 3aBapuBan-e MawwuHcku dpakynteT Beorpag
TexHonorunja matepujana-

. Op Anekcangap Cegmak Pen. npoc. MoroHckn maTtepujanu u MawwuHckn cakynTteT Beorpag
caropeBah€e
TexHonoruja mat. — Matwu.

. Op NopoaHa bakuh BaHp. npoc. mMaTtepuvjanu n 3saBapuBame MawwuHckn cakynTteT Beorpag

M cpoaHu nocrtynuu

. Op KatapuHa Yonuh HayuyHu capafiHuk  Texnonoruja maTepujana ML Mo Beorpag

. Op Jby6uua Munosunh BaHp. npodp. Mrxer-epcTBo MaTepujana TM® Beorpan

HactaBHo-Hay4HO Behe chakynTeTa npuxsaTtuno je ussewTaj Komucuje 3a oueHy n oagbpaHy AOKTOpCKe
OucepTaumje Ha cegHuum oapxaHoj gaHa 12.07.2018. roguHe.

LOEKAH
MALLVMHCKOI ®AKYNTETA

npod.ap Pagusoje Mutposuh
Mpunor: 1. N3BewwTaj KOMUCKje ca Npeanorom.
2. Akt HactaBHo-Hay4Hor Beha dpakynteTa o ycBajary U3BeLUTaja.
3. Mpumenbe pgate y TOKy CTaBrbaka M3BELUTaja Ha yBU jaBHOCTH,
YKOIUKO je TakBux npumenbu 6uno.



YHUBEPSUTET Y BEOIPALY
- MALUMHCKW ©AKYNTET —
Bbpoj: 1740/2

Oatym: 12.07.2018. roguHe
Beorpag, Kpareuue Mapuje 16

Ha ocHoBy unaHa 30. 3akoHa O BMCOKOM obpasoBawy (,CnyxbeHu rnacHuk PCY, ©poj
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.
lMpaBunHuka o gokTopcknm ctyguvjama MalwmHckor dpakynteTta n pedepata Komucuje y
cactaBy: Aap 3opaH Papakosuh, pea. npod., meHTop, Ap Anekcangap Cepgmak, peg.
npod., ap Nopgana bakvh, BaHp. npod., ap KatapuHa Yonuh, HayuyHu capagHuk, L. M®.
Beorpag v gp Jbybuua Mwunosuh, BaHp. npod., TM® Beorpag o oueHM AOKTOpCKe
auceptaumje ,PasBoj npcrnvHe y XeTeporeHMM 3aBapeHuM  ChojeBuMma“  CTydeHTa
AokTopcknx ctyavja EmuHe LlMHpao, aunn. wmHX. maw., HacTtaBHo-HayyHO Behe
MalumHckor cbakynteTa Ha cegHuum ogpxaHoj 12.07.2018. roguHe, AoHeno je crnegehy

oaonyky

YcBaja ce pedepat Komucuje o ypaheHoj goktopckoj auceptauuju ,,PA3BOJ NMPCIIUHE Y
XETEPOIrEHUM 3ABAPEHUM CIMNMOJEBUMA“ ctyneHta EMUHE LIMHOO, gunn. uHx.
malu.

[okTopcky guceptaumjy u pedepatr Komucuje o ypaheHoj AOKTOPCKOj AucepTtauuju
AOCTaBMTM Ha [JaBawe carnacHoctu Behy HayyHMx o6nactn TexHUYKuX Hayka
YHuBepauTeTa y beorpaay, no ucteky poka og 30 gaHa y kome cy 6unu Ha yBuay jaBHOCTMW.

Oanyky goctaBuTtu: Behy HayyHMx obnacTn TexHMYKux Hayka YHuBepauTeTa y beorpaay,
CTYOEHTY, MeHTOpPY 1 apxusun dakynreTa.

OEKAH
MALUNHCKOI ®AKYIITETA

npod. ap Paguneoje Mutposuh



YHUBEP3UTET YV BEOI'PAAY
MamuHckn pakyareT

BERY JOKTOPCKUX CTYIHNJA

IIpeamet: Pedepar o ypahenoj moxropckoj mucepranuju kanmugata Emune Llunmo, aumii.
HHK.MANl.— M @ C T € D WH:Kemhep MAalIMHCTBA.

Omykom Op. 1571/2 ox 13.07.2017.- ronuHe, UMEHOBaHN cMO 3a wWwiaHoBe Kowmwmcuje 3a mperien,
OLICHY M 0JI0paHy IOKTOpPCKe nucepranuje kannuaara Emune [Inamo, QUL WHK.Maml. — MacT. WHX.
Marll., TI0/i HaCJIOBOM

»Pa3B0j MPCJINHE Y XeTepOreHHM 3aBapeHUM CIojeBUMa‘

[Tocne mpernema nocraBibeHe Jluceprammje u Apyrux mnparehux marepujana W pasroBopa ca
kanaunatom, Komucuja je caunnuna cinenehu

PED®PEPAT

1. YBOJ
1.1. Xponomnoruja onoOpaBama 1 U3paje aucepralmje

Kanmunar EmMuna [IuHmo, Aumi. WHXK. Mall. — MacTep WHXXEHEp MAIIMHCTBA, j€ Ha JOKTOPCKE

cryauje Ha MammHcKoM dakynrery YHuBepsuteta y beorpany ymucana mkosicke 2009/2010.
roguHe. [locie monokeHnx UCIHUTa U CTEYSHHMX IPYTruX YCJIOBa, mojaHena je 3axteB Op. 1253/1 ox
17.06.2013. romunHe, 3a omoOpaBame H3pajac IOKTOPCKE TUCEpTaIdje IOJ HaclioBOM ,, Pa3Boj
NPCIMHE y XETEPOreHUM 3aBapeHHM crojeBuMma‘ HactaBHo-HayuyHo Behe MammHCKor Qakynrera
VYuupep3utera y beorpany ¢opmupano je Komucujy y cacraBy npod. ap 3opan Pagakosuh, mpod.
np Anexcangap Cenmak, npod. np I'opnana bakuh, np Karapuna Yonuh, mpod. np JbyOuna
Munosuh (TexHonmomko-MeTanypmku ¢pakynTer YHuBep3utera y beorpaay), ca 3a1aTkoM J1a OLIEHH
oJ0OHOCT TeMe M KaHAuAaTa 3a u3paay AOKTOopcke aucepranuje. Komucuja je moaHena no3uTHUBaH
W3Bemraj 6p. 11161 o 27.05.2014. roaune..
Ha npemmor mentopa mpod. np 3opan PanmakoBuha, Karempe 3a Texnomorujy marepujaia u
Komucuje 3a noxtopcke cryauje, HacraBHo-HayduHo Behe MamunHckor ¢akynrera YHUBEp3UTETa y
beorpany, ommykom Op. 1571/2 om 13.07.2017. umenoBano je Komwucujy 3a mperien, oueHy U
onOpany Jlucepraumje ca 3amaTkoMm Ja nonaHece W3pemraj o ypahenoj Juceprauuju kaHaugata
Emune [Iunno, nox HacnoBoM ,, Pa3Boj mpcirHe y X€TEpOreHUM 3aBapeHrUM CIOjeBUMa .

Ha npemyior mentopa npod. ap 3opan Pagakosuha, Karenpe 3a Texnonorujy marepujaia u
Komucuje 3a gokropcke crynuje, HacraBHo-HayuHo Behe MammHckor ¢akynrera YHUBEp3UTETa Y
beorpany, ommykom 6p. 1571/1 om 07.07.2017. umenoano je Komucujy 3a mperien, oneHy U
ondpany Jluceprammje ca 3amaTtkoMm na moxHece M3Bemraj o ypahenoj Jlucepranmju kaHmumara
Emune [Iuano, momx HacmoBoM ,, Pa3Boj pciiiHe y XETEpOTeHUM 3aBapeHUM CIIOjeBHMa .



1.2. Hayuna oGnact aucepranmje

JIoKTOpCcKa nucepTanyja moJ| HaclloBOM ,, Pa3Boj MpcivHE y XEeTEpPOreHUM 3aBapeHUM CIojeBUMa
npunaza o0JIaCTH TEXHWYKMX Hayka (MAallWHCTBO), y)kKa Hay4yHa obsacT TexHojordja maTepujaina,
Koje npumnazaajy MamuHckoMm gakynTteTy YHuBep3urera y beorpany.

Mentop, npod. ap 3opan PapakoBuh, ayTop je BuIlle HAy4YHUX pajoBa 00jaBJbEHUX Y YaCONMUCHMA ca
SCI nucte, 3 HayyHe 00JIaCTH KOjOj TIpUIIaa U OBa JucepTallyja.

1.3. buorpadcku momany o KaHIUAATY

Emuna [luamno pohena je 14.02.1973. rommue y beorpamy. HakoH 3aBpiieHe OCHOBHE IITKOJIC
ynucana je YerpHaecty rumHasujy y beorpany (mpupoaHo-MaTeMaTHUKH CMep), KOjy je 3aBpIunia
1992. rommne. Mammucku (akynrer YHuHBep3utera y beorpamy ymucama je 1992. roamne.
Jummomcke akageMcke cynuje 3apprmia je 2003. I'ogune.

Jloktopcke akamemcke crynuje ynucana je 2009. romune Ha ucrtom ¢akynrety. [lonoxuna je cBe
ucnure npeasulheHe nporpaMom ycaspiaBama. OcuM 00aBe3HUX IIpeaMeTa, MoJIoKuIa je cieaehe
n3bopHe npenmere: Mexanuka joma, Hymepuuka cumynanuja mpoleca 3aBapuBama, [IpeHOIIeH
TomoTe U cyncranuyje, [IpojekroBame MH(POPMALMOHUX CHUCTEMA Kao M YeTHpH jabopaTopujcka
npeamera (Mcrpaxupamwe u nmyonukoBame L, I, 111 u IV).

3anocinena je Ha MamuHckoM (akynrety on 17.02.2004. roguHe kao OuOIMOTEKap-UHPOPMATOP.
On 2007 romuue, pagu y MHOBammoHOM LeHTpY MammHCKOr ¢akyiarera, 1.0.0 Kao TOKTOPaHT
UCTPaKUBAY CapaHUK.

Cayxu ce cBuM mporpamumMa u3 makera Microsoft Office, kao u mporpamuma 3a 1prame, Catia,
Solid Works. T'oBopu eHIJIeCKH, a CITy’KH ¢ PYCKHM j€3HKOM.

2. OIIMC JTUCEPTAIIMJE

2.1. Cagpxaj nucepranuje

JloxTopcka mucepranuja kanaunata Emune [lunno, mox HacmoBom Pa3Boj mpcnuHe y XxeTeporeHum
3aBapeHUM CII0jeBHMa je JOKYMEHT ¢opmara A4, ca TEKCTOM Ha CPIICKOM j€3UKYy Ha HYMEPHCaHO]
crpanu. Jluceprauujy ynne cieaeha noriasspa:

1. VBon

2. OCHOBHM MEXaHUKE JIoMa

3. XeTeporeHoCT MEXaHUYKUX 0COOMHA U MUKPOCTPYKTYpPE 3aBapeHOT CIoja

4. 3aBapeHe KOHCTPYKIIHje MOCY/Ie MO MPUTHCKOM U OLIEHA lbUXOBE CHI'YPHOCTH Y pajy

5. OcobuHe W TOHamamke (EPUTHUX YeIHKa MOBHUIICHE YBPCTONE, ayCTEHHTHUX YENIMKA U HHUXOBHX
3aBapeHUX CI0jeBa

6. EXCIIEpUMEHT 1 HyMepHUYKa UCTPAKUBAHA

7. 3akJpydax

8. JIureparypa

buorpadwuja ayropa

[Tpunosu

Tekct cagpxu 55 cnuka u 36 tabena, 118 crpana. ¥V nmonucy kopuuthene nureparype HaBeACHO je
107 pedepeniu.

2.2. Kparak nmpukas 1ojeJuHa4HUX MOTJIaBba



Y npBoM TOTIaBIJbY J1aTa Cy IOYETHA pa3MaTpama Koja 00yxBaTajy ca/lalllibe CTalkbe HayKe Y 00J1acTH
MEXaHHKE JIOMa M 3aBapeHHX XETEepPOreHWX crojeBa. Jlar je W mperyien auTepaType W3 o0iacTu
MexaHHKe JoMa. [lomro je mperien rocaganime JUTEpaType U3 OBHX OOJACTH ONpaBIa0 IOYETHE
XUIOTe3€ U OMOryhino MoIoTy 3a u3pajly Mojieia, pa3MOTpEHe Cy METO/Ie AMjarHOCTUKE Koje hie OuTn
kopuithene. [IpumemeHe Cy MeTola KOHAuHHMX elieMEHaTa Kao HyMEpHYKa METO/a, Kao M JIBE
eKCIIepUMEHTAJIHE METO/IC METO/Ia MEPHUX Tpaka W METOJa 3a AUTUTAIHY Kopeianujy ciuka. JlaT je
NpHKa3 J0CaJallbe MPUMEHE OBUX METOJAa Ha OCHOBY pedepeHTHe nurteparype. Ha kpajy mpsor
NOIJIaBJba HANPABJbEH je IUIAH UCTPaXKHBakbha, yCTAHOB/EHA METOIOJIOTHja U MOJIa3HE XUIIOTE3e.

Y npyrom TMoOriaBiby MNpUKaszaHe Cy TEOPHJCKE OCHOBE ojpehuBama OCHOBHHX IMapamerapa
MEXaHHUKe JIOMa Kao M IIPUMEHa MEXAaHUKE JIoMa Ha yIoTpeOHY CIPEMHOCT 3aBapeHuX CII0jeBa

VY tpehem nornaeiby garta je aHanin3a MOryNHOCTH HAaCTaHKa MPCIMHA Y 3aBapEHUM CII0jeBHMa, Kao
U BpCTE NPCIMHA KOj€ Ce MOTY JaBUTH Y 3aBapeHUM CII0Oj€BUMA U HBUXO0Ba M0/ea.

V 4eTBPTOM NOIVIaBJbY NMPUKA3aHU Cy 3aBAPEHU XETEPOTEHH CII0jE€BH M XETEPOTEHOCT MEXaHHUUKUX
0cOOMHA W MHKPOCTPYKType 3aBapeHor cmoja. Takole nmata je Teopujcka aHanu3a yTullaja
nocyzna MoJl MPHUTUCKOM,0TIIOPHOCT MpeMa MIMpEemY MNPCIMHA 3aBapeHor croja. Y TeToM
NIOTJIaBJby TPUKa3aHe Cy OCOOMHE M IOHallamke (EepUTHUX 4YelIuKa MOBMIIEHe uyBpcrohe,
AyCTCHUTHUX 4YeNHKa M HHUXOBUX 3aBapeHUX crojeBa. JlaT je mperien MHUKpOJIETUPaHUX
KOHCTPYKLIMOHUX Y€JIMKa Kao U 3aBapeHHU CHOjeBU (DEPUTHUX U AyCTCHUTHUX YelIMKa. 3aBapeHH
CIIOj€BHU Cy KapaKTEpUCTUYHM IO CBOJO] XETEPOr€HOCTU CTPYKTYypa, KOje Cy CauuieHE U3 BUILE
Pa3NUYUTUX CrIeMU(PUYHUX 30HA ca OArOBapajyhnM MeXaHWYKHM OcoOMHama. Y TOKY Iepuoja
eKCIUIoaTalfje, CBE OBE 30HE IMOKa3yjy HeyjeAHauyeHO (HeYyHHU(POPMHO) MEXaHHUYKO MOHAIIAE.
Beoma je KOMIUTMKOBaHO MPATHTH NMPOMEHE MEXaHMYKHX OCOOMHA YHyTap, Ha MpHUMEp, 30HE
yTulaja TOIIoTe, yClle[ MaluxX AuMeH3uja. M3 Tux pasnora ce MexaHu4ke OCOOMHE YHYTap OBUX
30Ha OOMYHO TMPOIEHYjy IOCPEAHO, NMpeMa HCIUTHBamUMa TBpAohe, MUKpPOCTPYKTYype, U
CIIMYHUM HOCTYHIMMA.

VY netom moriaBiby €3 NMPUKAa3aHE OcoOMHE M IMOHAlIamke (PEepUTHUX dYeluKa MOBHIICHE 4BpcTohe,
ayCTCHHTHHX YelMKa M FbHXOBHX 3aBapeHHX crojeBa, Ca pa3BOjeM CaBpEMEHHUX TEXHOJOrHja
3aBapuBama KojUMa ce mnocTuxke nosehame uBpcrohe Marepujasia, MOCEOHO TUHAMHYKE
yBpcTOohe KO/ XeTepOreHnX 3aBapeHux cIiojeBa, Hajuerthe nosehama MHTErpUTETa KOHCTPYKIIH]jeE
U TIPOIYXeHme PagHoOr Beka. KapakTepucTHuaH MpUMeEp Cy XETEpPOreHH CIIOjeBH MPOU3BEICHU
3aBapHBakbEM MHUKPOJETUPAHUX 4YelUKa WJIM BHUCOKOYIJbEHMUYHUX HEJIETUPAHUX MEPIUTHUX
yenuka. OJ BeIMKOr je 3Hauyaja IpeIMeT aHalIW3€e cacTaBa MaTepujaja y 30HU CTalamba
3aBapeHOr CIOja, Ka0 W OKOJHOCTH IOJ KOjUMa Jo0jda3u 110 (popMupama HHTEPKPHCTAIHUX
MpCiIMHA YHYTap CJI0jeBa YHETOr JOJATHOT MaTepHjajia TOKOM IIpolleca 3aBapuBama. AHaiau3a
MHUKPOCTPYKTYpE, XE€MHjCKa M MHUKPOCKOICKAa aHanu3a M ojapehuBame TBpaohe Mmory ce
MPUMEHUTH 3a ofpeluBame HACTAMX MPOMEHA YHYTap MHUKPOCTPYKTYPHHX 30HA, a KOje MOTyY
HacTatu ycien Melhy30HcKe, OJHOCHO, MHTEPAECHAPUTCKE cerperanuje Jerupajyhux xeMmujckux
eJeMeHara, a mTo uMa yjena y ciabibemy U Jerpagaliiju 3aBapeHor croja.

V 11ecToM Moriapiby je NIpUKa3aHH pasysiTaTH eKCIEPUMEHTa 1 HyMEPHUKOT UCTPAXKHUBaba, Kao U
BUXOBA TUCKycHja. Ha OCHOBY eKCTIEpUMEHTAIHUX pe3yiTaTa, ypal)eHa je HyMepudka
CHMYyJIalfja MoHalla/kba eNpyBeTe IpU CaBUjamby Y TP Tauke, IPUMEHOM CO(BTBEPCKOT MaKeTa
ABAQUS. N3palenn cy HyMepHUKH MOJIENN KOJH Cy JOBOJHHO TMPEIM3HO M BEPHO MPEACTABUIN
MOHAIIIamke enpyBeTe onTepeheHe Ha caBHjame y TPU Tauke, 3a TP Pa3InyuTa MOZeia Y CMUCITY
Marepujana (moaen OM) u mososkaja 3apes3a v MpCiauHe y 3aBapEHOM CII0]y (CUMETPHYHU U
aCUMETPUYHM MoJieNn). MeTo10M KOHAYHUX eJeMeHaTa je I0Ka3aHa 3a/10BoJbaBajyha
3aBapJbUBOCT YEJIHMKA Ca METAJIOM IlIaBa HUXKe uBpcTohe (aHJepMEUYMHT) U OTIOPHOCT IIpeMa
MpCIMHAMa U KPTOM JIOMY.



[Toka3zana je MmoryhHocTu aa ce Ha Op3 U peslaTUBHO jeIHOCTaBaH HaYMH pa3BHje MOJeN Koju he
Ha MEpO/IaBaH HAYKMH MPEJICTABUTH PEATHO MMOHAIIAE SMPYBETA, Y MOIJIe1y KOHIIEHTPAIHje
HarnoHa u AegopMucama TOKOM eKcriepuMenTa. M3 oBUX Mojiena ce Takol)e MOXke jaCHO BUICTU
Y HalpeI0Bame MPCINHE, OJHOCHO IPOMEHA eHE Iy)KHHE Y OJHOCY Ha MOYETHY BPEIHOCT

vy CCAMOM IIOIJIaBJbY AATH CYy OIIIITH 3aKJbYy4lU ITPOUCTEKIIN U3 IIPUKAa3aHUX UCTPpaXUBalkha, Kao U
cMepHHuIle 3a Oynyha uctpakupama.
HakoH oBHX moriaBJba Jat je crucak pedepeHTHE IuTepaType KopuiiheHe TOKOM UCTpakKHBamba.



3. OLIEHA TUCEPTALIMJE

3.1. CaBpeMeHOCT U OPUTHHAITHOCT

JlokTopcka aucepTanuja ,, Pa3Boj mpciamHe y XeTeporeHnM 3aBapeHHMM CIIOjeBMMa’ KaHIUaaTa
Emune [Iunno, murot. vHX. Mall., MPeAcTaB/ba CABPEMEHH U OPUTMHAIAH MPUCTYI MOEICKOM
UCIHUTUBAKY CTPYKTYpa. Y pajy jeé eKCIEepUMEHTAIHO aHAIM3HUPAH PACT MPCIUHE Y M0jeTUHIM
KOHCTUTYEHTHUMa 3aBapeHHX CII0jeBa KOMIUJIEKCHO JIETUPAHHX 4YeJMKa BHCOKE uBpcTohe Ha
enpyBeTamMa M y pEaJHHM KOHCTpPYKIMjamMa, Kao M yTUIA] pacTa NpPCIMHE Ha CUTYPHOCT
3aBapeHor croja. Jla 6u ce omoryhuiio 3aBapuBame TaKBUX KOHCTPYKIH]CKHX YeIUKa, JTOJATHU
MaTepHjall 3a 3aBapUBAIE CE MPOJEKTYyje TAKO Ja METall [IaBa HAKOH 3aBapHBama MMa HEIITO
Mamy uBpcroliy ox OocHOBHOr MeTana (aHIepMedduHr edekr). Y Tako 3aBapeHOM CIOjy 0
IUTACTUYHOT Tedyewa he nmohu mpBo y meramy maBa. Texk HakoH ojauaBamba MII mo HuUBOA
rpanwuile Teuera OM nosa3u g0 nmactuaHor aedopmucama OM.

3.2. OcBpT Ha pedepeHTHY U KOpHUIINEHY JIUTEPaTypy

VY IOKTOpPCKOj qUCepTaIHju je KopultheHa JITeparypa u3 00JacTH MEXaHUKE JIoMa,
XETEPOreHUX 3aBapPCHUX CII0jEBa TJIE j¢ aHAIM3UPAH PACT MPCIIMHE Y I10jeAUHUM
KOHCTUTYEHTHMA 3aBapPCHHX CI0jeBa KOMIUICKCHO JICTUPAHHX YeJIMKa BUCOKE uBpcTohe, Ha
ernpyBeTamMa U y peaHUM KOHCTPYKIIMjaMa, Kao U aHAJIM3EyTUllaja pacTa MPCIMHE Ha CUTYPHOCT
3aBapeHor CIoja.

3.3. Onuc 1 aIeKBaTHOCT MPUMEHEHUX HAYYHUX METOa

V oKBHpY OBe JHCepTalje aHATM3UPAHA j€ pasifKa y MOHalIamky 3aBapeHOT CII0ja Kao IeTuHe
CaBMjambJbE€M Y TP TauKe Cy MCIIUTaHE eNpyBeTe ca METAJIOM 11aBa Mame yBpcTohe y oJJHOCY Ha
OCHOBHH MeTaJl (aHJIEPMEUHHT).

IIpuka3zanu cy pe3yaTaTu UCIMTHBAaKka MOJIEJIA IIEBOBO/IA U 3aBapPEHUX CII0jeBa, KOjUMa je 10Ka3aHa
3a/10BoJbaBajyha 3aBapJbUBOCT YEIIMKA Ca METAJIOM IIaBa HIKE YBpcTOhe (aHIEPMEUHHT) U
OTIIOPHOCT IIPpeMa MPCIMHaMa U KPTOM JIOMY.

ExcniepumenTanHo je Aoka3aHo Aa J MHTErpa He 3aBUCH O]l IyTamke UHTErpaltje HU y
IUTACTUYHOM MOJIPYYjy Kao YHUBEP3aJIHUM MapaMeTpy MEXaHUKe JoMa.

VYpahena je Hymepuuka cHUMyllalldja IOHAIllakba EMNpyBETe IMpPU CaBUjalby y TPHU Tauke,
IPUMEHOMMETOJIE KOHAaYHMX elleMeHara. YpalheHa cy Tpu Mojena, IMpH YeMy je IMpBH
MIPE/ICTaB/ba0 ENPYBETY OJ OCHOBHOI MaTepHjana, JOK Cy IMPEoCTald MOJENIU CaApXalu U
3aBapeHHu cnoj. Jpyru mojen je ypaheH ca NpCIMHOM U 3ape30M y CPEAMHHU 3aBapeHor CIioja,
JIOK je ko Tpeher mozena 3ape3 (kao v MpCiauHa) MOMEpPEeH OKe 30HU yTHIlaja TOIJIOTE. 3a CBa
TpHU MoOJIeJIa YCBOjEHA je MoueTHa AyXKHMHa npciauHe of 2.3 mm. M3rnen u auMeH3uje enpyseTa
OJIrOBapajy MNPETXOJHO JAaTUM JHMMEH3Mjama emnpyBeTa KopuilheHuX y exkcrepuMeHTy. CBu
MOJIEIH Cy HalpaBJbeHU Kao 2D.

3.4. IIpuMeHIBUBOCT OCTBAPEHUX PE3yJITaTa

Pesynratu mokTopcke qucepTaliyje MpUMEHJBHBH Cy Y HAYYHOM CMHUCITY, QI IMa]y U ITHPOKY
MIPaKTUYHY MpUMEHy. Pa3Bujena metomomoruja omoryhasa nmpoydaBame Ipyrux KOHCTPYKIIH]ja, jep
j€ y pamy okaszaHo J1a je Moryhe MOJENICKO UCTIUTHBAKE CIIOKEHUX CTPYKTYpa.

3akipyun J10OMjEHM HCHHUTHUBAKEM OBOI THINA CTPYKTypa MOry OUTH YKJbYYEHH Yy MpoLec
MIPOJEKTOBaka HOBUX CIMYHUX CTPYKTYpA.

Caznama [no0MjeHa TOKOM peanu3alije OBOT paja MOry OHTH JUPEKTHO MpHUMEHEHa 3a
uAeHTU(UKAIM]y TIOHAIIakha PeallHe CTPYKTYPE Y BbeHUM PaJHUM YCIOBHMA.



3.5. OneHa TOCTUTHYTHX CIIOCOOHOCTH KaHIU/IaTa 32 CAMOCTAJIHHU HAYYHU Paj

Kanaunar je TokoMm u3paje TOKTOpCKe AUCepTalrje M0Ka3ao J1a je y CTamy Ja CaMOCTAIHO pelaBa
Hay4He npo0iieMe U Ja Bllajia HAy9HUM U UCTPaKUBAUYKUM METOJaMa, Te Jia Iocetyje morpedHa
CTpy4Ha, TEOpHjCKa U MPAKTHYHA 3HAba MOTpeOHA 32 CaMOCTAJTHU HayYHH paJl IITO j€ MOoKa3ao
peanu3anmjoM MIaHUPAHOT UCTPAKHUBaa O HHUIUjAIHE UEj€ JI0 3aBpILIeTKa JOKTOPCKE
JUcepTanyje.

4. OCTBAPEHU HAYYHMU JOIMPUHOC
4.1. [Ipukas ocTBapeHUX HAYIHUX JOMPUHOCA
| OcrBapenn Hayunn qONPHUHOCH TOKTOPCKE AMCEpTALMjeE:

OcTtBapeHM UuM/b OBOr paja ynpaBo M3paga, NPUKA3 W aHaAu3a peneBaHTHUX
HYMEPUYKNX MOAENA, Kao AONPUHOC aHaNn3mM npobaema ns pedepeHTHe 061acTh, Koju
ce cacToju ynpaBo y moryhHocTM aa ce Ha 6p3 M penaTtMBHO jegHOCTaBaH HauWH
HYMEPUYKUM CHMMYyauMjama Ha mMmoZenMma Ha mMepoaaBaH HAauuH nNpeacTtaBu peasiHo
NnoHalake enpyBeTa, Y Norneay KoHUEHTpaunje HanoHa M nosba gedopmaumnjaTokom
peneBaHTHMX onTepehetsa..

Y cBa TpuM moaena y maroj uam Behoj mepu NpUCYTHU eIeMEHTU Yy KOojuma je niacTU4Ha
Aedopmaumja npumetHo Beha Hero y OCTaTKy MoZAena, Koju ce Hasnase WAW Ha rpaHuum
NPCANHE, AN Ha MECTy HeHOr NPBOBUTHOr Bpxa. OBO HAaBOAM Ha 3aK/byyaKk Aa 6u oBe mogene
Tpebano A0AaTHO ONTUMM3OBATH, KAaKo BU ce yTMLAj OBUX eNlemeHaTa LTO BUILE CMarblo UK
YKOAUKO je moryhe, enMmuHKUcao.

Hymepuykn mogenu cy AOBO/bHO MPELM3HO M BEPHO NPeACTaBMAM MOHallakbe enpyseTe
ontepeheHe Ha caBujarbe Y TPU TauKe, 3a TPU Pa3AnuUTa MoAena y CMUCAY maTepujana (mogaen
OM) 1 nonokaja 3apesa u NPCAMHE y 3aBapPEHOM CMOjy (CUMETPUYHU U aCUMETPUYHN MOLENN).
JacHo ce moxe BUAETU 1 HanpeaoBakbe NPCANHE, OA4HOCHO MPOMEHA HEHE AYKMHE Y 04HOCY Ha
NOYeTHY BpeaHoCT 04, 2.3 mm.

Ha oBe BeAWUYMHE Yy BEANKOj MepU yTULLANa U reoOMeTpuja MOLeNa, Kao N XeTEPOreHoCT enpyBeTe
Y PasAMuMTUM CiydajeBMMa. AHanu3om uspaheHux Hymepuykux mogena 3a HMXOBO
yHanpehewe W pgasby ONTMMM3aUMjy, Kako 6u ce y byayhHocTM fobujanu KBanUTETHUjU

pesynTaTu, Koju 61 6UAN NPUBAUMKHN]M CTBAPHOM CTakby CTBapM.

4.2. KpuTHika aHajam3a pe3yaraTa HCTPaKHBamba

VY pany cy npuka3aHu HyMEpUYIKH MOJIEIH, JOTIPUHOC aHAIIW3H Mpodsiema u3 pedepeHTHe
o0JacTu, KOju Ce cacTOjH yIpaBo y MOTYhHOCTH Jia ce Ha Op3 U peNaTUBHO jeTHOCTaBaH HAYMH
pa3Buje MojieN Koju he Ha MepoJlaBaH HauMH MPEICTaBUTH PEaTHO MIOHAIIAKE eIPYBETa, y
NoTJIely KOHIIEHTpAIlije HAallOHa U 1oJba Je(OopMallijaTOKOM pesleBaHTHUX onTepehema.



Hymepudkom ananm3om moryhe je mpuKkasaTu U MUPEHhE MPCIUHE,0JHOCHO MTPOMEHA HheHE
IOy’»KHHE y OJTHOCY Ha MHHIIMjAIHY BpeaHOCT o/ 2.3 mm. OBH pe3ynTaTu ce Takolhe Mory
MCKOPHUCTUTHU M KA0 OCHOBA 3a Oynyha ucTpaxkuBama, Koja Ou Moriia ja ce 6aBe UCIUTHBABEM
MOHAIIaka OBAKBHX CIPYBETa Ha 3aMOPHO omntepeheme, ¢ 003UpoM J1a Cy TIOCy/Ie MO/
MpUTHCKOM (00JIacT MPUMEHE OBAaKBUX MaTepHjasia) yIpaBo U3JI0KEHE OBaKBOM onrepehemy u
Hajuenthe 0TKa3yjy yciem UCTOT.

4.3. Bepudukanuja HayqHUX JOMPUHOCA

Kao Bepudukanuja moOWjeHUX OpUTHHAIHUX pe3yJiTaTa HaBOJE C€ 00jaBJbeHU PAJOBH Yy
Mel)yHapoJHMM YacONMUCHMa M HAaydYHU MPOjEeKTH y KOjUMa je€ ayTop Y4YeCTBOBAaO, a KOjU CY
BE3aHU 3a HCTPAXKUBabA CIPOBENICHA Y OKBUPY JIOKTOPCKE IUCEPTAIIH]E.

PanoBu 00jaB/beHH Yy HAYYHUM YacoNMUCHMa

Kareropuja M21

1. E. Dzindo, Z. Radakovic, S.A. Sedmak, A. Sedmak, N. Milovanovic “ [S18] XFEM Simulation
of Fatique Crack Growth in a Weld-ed Joint of a Pressure With a Reinforcement Ring” Archive
of Applied Mechanics, AAM-18-0128.R1, (N-RW-35)sim July, 2018.DOI: 10.1007/s 00419-
018-1435-1

Kareropuja M23

2. 'bokosuh, J., Hukonuh, P., [Iunno, E., hatuh, /1., Estimate of a Power Distributor Life Span
Based on the Fracture Mechanics Criteria, Technical Gazette, January-March 2011, No.1,
Vol 18, pp.103-108. ISSN 1330-3651

Kareropuja M24

1. Radomir Jovi¢ié, Zoran Radakovi¢, Sanja Petroni¢, Emina Dzindo, Katarina Jovi¢i¢ Bubalo,
“Inspekcija, ispitivanje bez razaranja i reparacija zavarene opreme pod pritiskom”, Vol.16,
No.3, 2016, str. 187-192, UDK 620.179:62-988-112.

Kareropuja M33

2. 1. Gagji¢, A., Ivljanin, B., Dzindo, E., Methods for the External Characteristics Computation
for Hydrodynamic Torque Converters, 1% International Congress of the Serbian Society of
Mechanics (1% ICSSM-2007), Kopaonik, Srbija, 2007. UDK: 531:061.3(047)

3. TriSovié, N., DZindo, E., About Reanalysis in Structural Dynamics, 2" International
Congress of the Serbian Society of Mechanics (2" ICSSM-2009), Pali¢, Srbija, 2009. ISBN
978-86-7892-173-5.

4. Diindo, E., Risk and Safety Management in Industry, 4™ International Symposium of
Industrial Engineering, Belgrade, Serbia, Dec. 2009. ISBN 978-86-7083-681-5

5. Burzi¢, M., DzZindo, E., Boji¢, K., Hut, L., Burzi¢, D., Arsi¢, M., Influence of heat treatment
conditions in fatigue crack propagation behaviour of 8090 alloy, 14™ International
Research/Expert Conference “Trends in the Development of Machinery and Associated
Technology”, TMT 2010, Prague, Czech Republic, Sep. 2010. p.p. 681-684 ISSN 1840-
4944



6. Sedmak, A., DzZindo, E., Grabulov, V., Elastic-Plastic Finite Element Analysis of Weldment

Fracture Mechanics Parameters, 1% International Scientific Conference on Engineering
Manufacturing and Advanced Technologies, MAT 2010, Mostar, Bosnia and Herzegovina,
2010.
Dzindo, E., Sedmak, A., Petrovski, B., Elasto-Plastic Fracture Mechanics Finite Element
Analysis, 3 Serbian (28™ YU) Congress on Theoretical and Applied Mechanics, Vlasina
Lake, Serbia, Jul 2011. ISBN 978-86-909973-3-6

8. Dzindo, E, Lozanovi¢, J., Milenkovi¢, J., Risk and Safety Management in Industry, Meth

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

odology for the Identification of Major Accident Hazard, 15" International Research/
Expert Conference “Trends in the Development of Machinery and Associated Technol-
ogy”, TMT 2011, Prague, Czech Republic, Sep. 2011, p.p 857-8600, ISSN 1840-4944
bordevi¢, P., Kirin, S., Sedmak, A., Dzindo, E., Risk Analysis in Structural
Integrity,Structural Integrity and Life, 2011, VVol.2, pp.135-138.

Kirin, S., Jovanovi¢, A., Stanojevi¢, P., Sedmak, A., Dzindo, E., Risk Analysis in
Structural Integrity - Application to a Large Company, Structural Integrity and Life, 2011,
Vol.3, pp.209-212.

Dzindo, E ., Lozanovi¢, J., Milenkovi¢, J., Structural Integrity Analysis of a Cracked
Cylindrical Pressure Vessel J Integral, 16" International Research/Expert Conference
“Trends in the Development of Machinery and Associated Technology”, TMT 2012,
Dubai, UAE, Sep. 2012. P.p 599-602, ISSN 1840-4944

Sedmak, A., DzZindo, E., Milenkovi¢, J., Innovation Strategy of Serbia as a Driving Force
Research & Development, 6" International Working Conference “Total Quality — Ad-
vanced and Intelligent Approaches”, TQM 2011, Serbia, June 2011, pp.252-256.

Smiljani¢, P., Sedmak, A., DZindo, E., Veg, E., Experimental and Numerical Stress-Strain
Analysis of Composite Beams, ICMEM 2012, 2" International Conference on Manu-
facturing Engineering & Management, Presov, Slovakia, Dec. 2012.

Dzindo, E., Lozanovi¢, J., Risk Management in Industry & Relevant Properties of the
Hazardous Substances, 18" International Research/Expert Conference “Trends in the
Development of Machinery and Associated Technology”, TMT 2013, Istanbul, Turkey,
Sep. 2013, p.p 221-224, ISSN 1840-4944

Smiljanic, P., Sedmak, A., Dzindo, E., Analysis of Composite Beams, ‘“Materials and
Adhesives”, 4" International Congress of the Serbian Society of Mechanics, Vrnjacka
Banja, 4-7 June 2013, pp 299-304, ISBN 978-86-909973-5-0

Lozanovi¢, J., Dzindo, E., A. Sedmak., Smiljanic,P., “INVESTIGATION OF HEAT-
AFFECTED ZONE BY SIMULATIOHN AND INWELD JOINTS”, saopstenje na
medjunarodnom skupu,1-2 Jula 2014., Beograd, Serbia

Dzindo, E., Lozanovi¢, J., Risk Management in Industry & Relevant Properties of the
Hazardous Substances, 7" International Working Conference “Total Quality - Advanced
and Intelligent Approaches”, TQM 2013, Serbia, June 2011, pp.293-297.

Smiljanic, P., Lozanovié, J., DzZindo, E., Adhesive Bonds and Calculating the strength of
Elastic-Adhesive Joints, 18" International Research/Expert Conference “Trends in the
Development of Machinery and Associated Technology”, TMT 2013, Hungary, Sep. 2014
p.p 397-400, ISSN 1840-4944

Dzindo, E., Djordjevic, B., Lukic, U., “Creep and Stress Rupture”, 19™ International
Research/Expert Conference “Trends in the Development of Machinery and Associated
Technology”, TMT 2015, Barcelona, Spain, July. 2015. ISSN 1840-4944



20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Troha, S., Karaivanov, D., Dzindo, E., “Two-Sped Two-Carrier Planetary Gear Trains”,
TEAM 2015, Belgrade, Serbia, , p.p 365-368, October 2015. ISSN 1840-4944

Dzindo, E., “Risk Based Inspection Planning”, 2nd International Conference, Scientific
Association for Development and Affirmation of New Technologies, Belgrade, Serbia,
December 2015 ISBN 978-86-918415-1 -5

Dzindo, E., “Risk Based Inspection Planning and Inspection Results Evaluation”, 6™
International Symposium of Industrial Engineering, Belgrade, Serbia,2015. ISBN 978-86-
7083-864-2

Dzindo, E., “Statistical Process Control. X-bar Chart. Standard Deviation Known”, ”, 20"
International Research/Expert Conference “Trends in the Development of Machinery and
Associated Technology”, TMT 2016, Mediterranean Sea Cruising, Sep.-Oct. 2016, p.p 45-
48 ISSN 1840-4944

Sedmak, S., Milovic, Lj., Jovicic, R., Djordjevic, B., Dzindo, E., Zrilic, M., T. Maneski.,
“Use of Digital Image Correlation in Measuring of Crack Propagation in a Point Bending
Specimen”, NT2F16 16" International Conference on New Trends in Fatique and Fracture,
Dubrovnik, Croatia, May 24-27, 2016 p.p 167-168 ISBN 978-953-7738-39-6

Sedmak, S., Mahdi, A, Sedmak, A., Tatic, U., Dzindo, E., Elastic-plastic behaviour of
welded joints during loading and unloading of pressure vessels 21* European Conference
on Fracture, Catania, Italy, june, 2016. Science Direct Procedia Strustural Integrity 2
(2016) p.p 3546-3553

Sedmak, S.A., Milovic, Lj., Jovicic, R., Djordjevic, B., Dzindo, E., Zrilic, M., T. Maneski.,
Non-contact monitoring of fatigue crack growth via digital image correlation method,
international scientific conference on advances in mechanical engineering, 13-15 October
2016, Debrecen, Hungary

I. lvanovic, A. Sedmak, E. Dzindo, S.A.Sedmak, A. Pohar, B. Likozar, “Thermal Analysis
of Packed-bed Methanol Steam Reforming Reactor”, 8th International Scientific and
Expert Conference, TEAM 2016, Trnava, Slovakia from 19th to 21th of October 2016, p.p
259-262, ISBN 978 — 80 — 8096 — 237 — 1

S. A. Sedmak, N. Milovanovié¢, E. Dzindo, B. Pordevi¢, U. Tati¢: Numerical simulation of
the influence of reinforcement ring on the stress and strain distibution in pressure vessels,
Book of abstracts, ICSID 2017 Conference (International conference on structural integrity
and durability 2017), August 15-18 2017, Dubrovnik, ISSN 2584-3907, pp 167-168

Nikola A. Milovanovic, Branislav R. Dordevic, Simon A. Sedmak, Uros D. Tatic, Emina
S. Dzindo, “Repairing of bottom panel of boiler in heating plant”, cnn tech 2017, p.p 12
July 2017

E. Dzindo, N. Milovanovic, S. A.Sedmak “ANALYSIS OF CRACKS THAT CAN
OCCUR IN WELDED JOINTS”, CNN TECH 2017, p.p 13, July 2017

N. Milovanovi¢, B. Pordevi¢, S. Sedmak, U. Tati¢, E. Dzindo “Sanation of bottom panel
of boiler in heating plant Valjevo”, 9. International scientific-professional conference SBW
2017, Proceedings of abstracts, October 25-27 2017, Slavonski Brod, ISBN 978-953-6048-
90-8, page 14

E. Dzindo, Z. Radakovi¢, B. Petrovski, S. Tadi¢, S. Petroni¢, S. Sedmak and B. Pordevic¢
“Fracture Toughness in the Transition Temperature Region”, 12th International
Conference: Structural Integrity of Welded Structures (ISCS 17, Timisoara, Romania,
November 9 - 10, 2017), p.p. 92-98

M 34



33.

34.

35.

36.

37.

38.

Manojlovi¢, D., Miletié, V., Milosevi¢, M., Mitrovi¢, N., Dzindo, E., Sedmak, A., Non-
Contact Optical Deformation Measurement of Polymerization Shrinkage of Resin-Based
Composites Using Digital Image Correlation, Twelfth Annual Conference YUCOMAT
2010, Herceg Novi, Montenegro, Sep. 2010.

Mitrovié, N., Milosevi¢, M., Coli¢, K., Hut, 1., DZindo, E., Tanasi¢, L., Sedmak, A.,
Petrovi¢, A., Use of Non-Contact Stereometric System of Measure Mechanical Properties
of Biomaterials, YUCOMAT 2010, Herceg Novi, Montenegro, Sep. 2010.

Sedmak, S., Tatic, U., Djordjevic, B., Vucetiv, F., Dzindo, E., “ Numerical Calculation of a
Steel Support Structure for a Pipline Using Finite Element Method”, 32st Danubia Adria
Symposium Advances in Experimental Mechanics, Stary Smokovec, Slovakia, Sep. 2015
Lozanovi¢ Sajic , J., Tatic U., Petrovic S., Dzindo, E, Control Algorithm Applied on the
Diesel Engine, 31st Danubia Adria Symposium Advances in Experimental Mechanics,
Kempten, Germany, Sep. 2014. ISBN 978-86-7083-762-1

Smiljanic, P., Sedmak, A., Dzindo, E., Veg, E., Experimental Stress-Strain Analysis of
Composite Beams Part 2, DAS-30, 30" Danubia Adria Symposium, Primosten, Croatia,
2013 ISBN 978-86-7083-762-1

Lozanovié-Sajié, J., Mladenovié, S., DZindo, E., Modeling of Welding Steel X20 and X22,
DAS-29, 29" Danubia Adria Symposium, University of Belgrade, Serbia, 2012, pp.254-
257. ISBN 978-86-7083-762-1



5.3AKJbYYAK U ITPEVIOT

Ha ocHOBY jeTaspHOT mperiieqa JOKTOPCKE QHUCepTaluje 1moJ Ha3uBoM ,,Pa3Boj mpciuHe y
XETEPOreHUM 3aBapeHUM CIlojeBUMa ““, kaHaumaTa Emune [Iunmo, aurun. urk. Mainr., Komucuja 3a
OlLleHy M oA0paHy cMaTpa Jia AUCepTalyja MpeAcTaB/ba OPUTHHATIAH HAYYHO-HCTPAKUBAUKU PaJ] U3
obnactuTexHONOTHje MaTepHjaia, MexaHuke joMa. Komucuja takohe cMarpa na je KaHauaaT Kpo3
JUcepTalujy IMoKa3ao MmoTpebaH HUBO CTPYYHOI M TEOPHUJCKOT 3Hama, KOju omoryhaBa pajbe
yCIeHoO 0aBJbehe HAyYHO-UCTpaxuBaukuM pagoM. Takohe, Komucuja koHCcTaTyje 1a cy UCITYHEHI
1 00aBE3HM aKPEJAMTAIMOHN YCIIOBU: KaHIUAAT UMa TIET, @ MEHTOP BHIIIE O TIET pajioBa 00jaB/bEHNX
y mehynapoauum yaconucuma ca ISI-JCR-SCI nucre.

Komucwuja 3a oneny u oadpany 3aTo KOHCTaryje na je kanauaatr Emuna [lunno, qumi. uHx.
Marl., yCIIeNTHO 3aBpIIWiia JOKTOpPcKy aucepranujy ,,PA3BOJ IMPCJIIMHE Y XETEPOI'EHUM
3ABAPEHUM CIIOJEBUMA® u npemnaxe HayduHo-HacTaBHOM Behy MammHCKOT (akynrera y
Beorpany na oBaj Pedepar mpuxBaTh, M37I0KM Ha YBHJ jJaBHOCTH M YIYTH Ha KOHAYHO YCBajame
Behy Hayunux o0nacTi TEXHUYKHUX HayKa YHHBep3uTeTa y beorpany.

YJIAHOBU KOMHUCHJE

np 3opan Panakosuh, penoBau npodecop
Vuusep3utet y beorpany, Mammuncku gaxynrer

np Anexcannap Ceamak, peqoBHU npodecop
VYuusepsurter y beorpany, MamuHcku dakynret

np I'opnana bakuh, Banpeanu npodecop
VYuusep3uter y beorpany, Mammncku gaxkynrer

np Karapuna Yonwmh, HaydHu capaHuk
WuoBanmonu nenrap MammHckor ¢akynrera y beorpamy

np Jbyouria Munosuh, Baupeaau ipodecop
YHuBep3uTeT y beorpagy, TeXHONOWKO-MeTanypLIKM dakyntert
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