YHUMBEP3UTET Y BEOI'PAZLY

Texuuuxku paxkyiarer y bopy

HACTABHO - HAYYHOM BERY

Ipeamer: Pedepar o ypahenoj mokropckoj auceprauuju kangunata Mp 3nenke CraHojeBuh
[ummumh, UL UHX. METaTypruje

Onnykom HacraBro-nayusnor Beha Texuuukor ¢akynrera y bopy Yuusepsurera y beorpany VI1/4-
6-5. 6p. ox 18. 02. 2016. ronuHe, MEeHOBaHU cMO 3a wiaHoBe Kommcuje 3a mpersen, oneHy H
ol0paHy IOKTOpcke nuceprauuje kanaupara Mp 3aenke CranojeBuh I[umimnuh, numia. uHX.
METaJypruje Mo HaClIOBOM

SAcnuTuBame (a3HHX paBHOTeXKa M TEPMOAMHAMHYKA aHaIu3a Jerypa ca edekrom
namhema o6s1mmka y cucremuma Cu-Al-Ag n Cu-Al-Au.

ITocne npernena mocraBibeHe [ucepranuje W apyrux mnparehux MaTtepujajia W pa3roBopa ca
kaHauaaroM, Komucuja je caunnuna cinenaehu

PED®PEPAT
1. YBOJ

1.1. XpoHonoruja ogoOpaBama U U3pajie AucepTaruie

28.05.2013. - HacraBHo-nayunom Behy Texmmukor ¢akynrera y bopy momser je 3axrTeB 3a
of00peme TeMe 3a u3paay TOKTOpCKe aucepranuje, npujasa o6p.VI-1/6-86

30.05.2013. - Omnykom, Op. VI/4-7-7.2. HacraBHo-Hay4Hor Beha Texnuukor ¢akynrtera y Bopy
VYuuBep3utera y beorpany, nmenoBana je Komucuja 3a onieHy HaydHe 3aCHOBAHOCTH INpPHjaBJbEHE
TeMe JOKTOPCKE AUCepTaLuje.

04.07.2013. - Ognykom Op. VI/4-8-14 HacraBHo-Hay4yHor Beha Texuumukor ¢akynrera y Bopy,
Vuusep3uteta y beorpany, ycBojeH je u3Bemtaj Komucuje 3a oreHy HaydHe 3aCHOBAHOCTH
NPEUIOKEHE TeMe IOKTOPCKE JrcepTaluje.

16.09.2013. - Behe nayunux obnacTu TEXHHMYKUX Hayka, YHuBep3uTeTa y beorpanay omtykom Op.
61206-3917/2-13 mpemnaxe KOPEKIHjy TeMe TOKTOPCKe Aucepranuje u3 ,VcnutuBame (asHux
paBHOTEXa M TEPMOJMHAMHYKA aHAIIM3a Jierypa ca edexroM mamhema obnuka y cucremumy Cu-Al-
Me (Me= Ag, Au)“ y ,JcnutuBame (pa3HUX paBHOTEXKA W TEPMOJMHAMHYKA aHAIM3a JIETypa ca
edexrom namhema obsmka y cucremuma Cu-Al-Ag u Cu-Al-Au®.

26. 09. 2013. - Ha cequmnn Karenpe 3a Mertanypiiko uHxemepcTBo Texauukor dakynrera y bopy
VYuusepsutera y beorpany, koncraroBano je na je kanaunat Mp 3xenka Cranojesuh Lummmuh,
TUIUI. WHXK. METajdypruje, TpHjaBuia JIOKTOPCKY aucepranujy ¥ HactaBHo-HayuHom Behy
Texuuukor ¢akynrera y bopy YHuBepsurera y beorpany je mpemiokena Komucuja 3a naBame
MUIIJbEHA 0 HAYYHO] 3aCHOBAHOCTH TMPEIOKEHE (KOPUTOBAHE ), TEME IOKTOPCKE JUCEPTAIIH]E.



11. 10. 2013. - Omnykom, Op. VI/4-11-8.1. HacraBHo-Hayunor Beha Texuuukor ¢akynrera y bopy
YuuBep3utera y beorpany, umenoBana je Komucuja 3a oneHy HaydyHe 3aCHOBAaHOCTH IIPHjaBJHCHE
TeMe IOKTOPCKE JrcepTaiuje.

19. 11. 2013. - Omnykom 6p. VI /4-12-12.1 HacraBHo-HayuHor Beha Texuuukor ¢pakynrera y bopy,
VYuuBep3uteta y beorpany, ycBojeH je um3Bemrtaj Komucuje 3a OIeHy HaydHE 3aCHOBAHOCTH
MPEJUIOKEHE TeMe JIOKTOPCKE JUcepTaluje.

16. 12. 2013. - Behe nayynux o0jacTH TEXHUYKUX HaykKa, YHUBep3uTeTa y beorpaay ommykom Op.
61206-5870/2-13, naje carinacHOCT Ha MPEJIOT TeME JOKTOPCKE AUCEpTaLHje.

18. 02. 2016. - Orykom HacraBHo-Hayunor Beha Texuuukor ¢akynrera y bopy, 6poj VI1/4-6-5 o
roguHe nMeHoBaHa je Kommcuja 3a oleHy u of0paHy AOKTOpCKe mucepranyje kanaugata Mp
3nenka Cranojeuh lummmh, numur. uHx. Metanypruje, y cacraBy: npod. ap Hparana )Kuskouh,
Texunuku paxynrer y bopy Yuusepsurera y beorpany (menmop); npod. ap Jparan Manacujesuh,
Texunuku dakynrer y bopy Yuusep3urera y beorpany (uwzan); np Ana Kocros, MHcTuTyT 32
pyaapctBo u MeTanyprujy bop (wran)

1.2. HayuHa o06acT gucepraiuje

IIpenmer wucTpakuBama IOKTOPCKE JAMCEpTalyje INpunaza HaydyHoj obsacth MeTanypIiko
HHKEmEepcTBO (3a K0jy je Texuuuku ¢akynrer y bopy akpemuToBao CTyAHjcKe MporpaMe 3a cBa
TPU HUBOA CTYIHja), yXKa Hay4yHa o01acT — MeTalypIiKko HHKECHEPCTBO. 3a MEHTOpA je u3abpaHa
np Jparana JKuskosuh, penoBHu npodecop Texnuukor c¢akynrera y bopy VYHusepsurera y
beorpany, koja je Ha OCHOBY Jj0caja 00jaBJbeHUX PaJOBa KOMIIETEHTHA Ja PYKOBOJU M3pPasiOM OBE
noktopcke aucepraumje. Ilpod. ap Jparana XuskoBuh je, kao ayrop wim Koaytop, A0 cajaa
nyonukoBana 202 paga y yacomucuma ca JIP-nucte uutupanux 806 myra y 544 pama (nodayu
npema SCOPUS-y - ghebpyap 2016. 2o0une).

1.3. bruorpadcku nomany 0 KaHIuaary

Mp 3nenka Cranojesuh Illummmuh je pohena 24.10.1969.rox. y 3ajeuapy. ¥V bopy je 3aBpmmia
OCHOBHY M cpenmy mkomny. Texauukn ¢akyntet y bopy, oacek meranypruja, je ynucana 1988.rog.,
rre je numuiomupana 1996.roa. Ha Katenpu 3a eKCTpaKTHBHY METAyprujy, U TUME CTEKJIa 3Bambe
TUTIJIOMHPAHOT HWHXemepa Mertanypruje. Ha Texawmukom dakynrery y bopy oxbpanuna je
28.01.2005.roa. u Marucrapcky Te3y MOJ HazuBOM ~Excmpakyuja jona 6axpa u3 paszonaxncenux
pacmeopa 'y enekmpoxemujckoj heauju ca mpoOUMEH3UOHATHOM eNeKMpPOOOM — MOOel 3d
npeyuwhaeare omnaonux 600a”, MoA MeHTOpcTBOM Mpod. np Benuzapa CrankoBuha, U Ha Taj
HAYMH CTEKJIa Ha3WB MarucTpa TEXHHUKHUX HayKa - 32 €KCTPAKTHBHY METAIYPIH]y.

On 1996.roa. pamgun y MHCTUTYTY 3a pynapcTBO W MeTanyprujy - taga Mucrtutyry 3a Gakap. On
3acHUBaba PAJIHOT OJTHOCA j€ aHTa)KOBaHA Ha MOCJIOBHMA UCTPaKMBamka MOTYNHOCTH Tipepane pyaa
Y KOHLIEHTpaTa MPUMEHOM XHUAPOMETANypIIKUX Ipoleca y okBUpy Ofesbema 3a XeMHjCKe METOo/1e
KOHIeHTpanuje, 3aBoaa 3a pynapctBo u [IMC. Ox 2007.roxa. no 2011.rox. je paguna u y Cektopy
3a CIeLUjaJIHy NPOU3BOJY, Tlle ce 0aBMiIa UCTpaXMBamkbUMa y OKBHPY Npepaje CeKyHIapHUX
cupoBuHa 000jeHnx Metana. [lanac pagu y Cektopy 3a HayKy — HaydHO HCTp)KHMBAaYKy MPOTrpamMu U
MIPOjJEKTH Y 3Batby UCTPaKMBay CapaTHUK.

Toxom paga y MHCTUTYTY 3a pyAapcTBO M METaTyprijy y4ecTBOBaja je y U3paay BHIIE CTyIHja
npojeKaTa, ABa Mel)yHapoHa MMPOjeKTa U BUIIE TEXHUUKHX pelIekha. TpeHyTHO je aHTa)KOBaHa je Ha
2 mpojekta MUHHCTapCcTBa TPOCBETE, HAYKEe M TEXHOJIOMIKOT pa3Boja Pemybmuke CpOuje mox
Ha3uBOM ~Pazeoj mexwonocuja 3a peyuxiasxicy nieMeHumux, pemkux u npamehux memana u3z
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uepcmoe omnada Cpbuje 00 eucokokearumemuux npoussoda”, (6poj mpojekra: TP 34024,
peanu3atop: MHCTUTYT 3a pyAapcTBO M MeETalyprujy; pykoBomumian mpojekra: Jp. CuiBaHa
JumutpujeBuh, TUTULUHK.MET.) U ~“Pa360j eKOIOWKUX U eHepeemcKu eqPUKACHUJUX MeXHOI02Uja 3a
Npou3BOOHjy 000jeHUx U NIeMEeHUMUX Memaia KOMOUHAYUjOM OUONYIICerbd, CONIGEHMHE
excmpakyuje u erekmpoaumuuxe pagunayuje”’, (6poj npojexra: TP 34004; peanuzatop: UHCTUTYT
3a pyIapcTBO U METalyprujy; pykopoamiar npojekrta: [dp. Becna [lonuh, murmrumk.mer.). Ayrop
je wim xoaytop 8 panoBa o0jaBjbeHHX Y Mel)yHapogHUM yYacomucuma KareropucanuM npema JCR-
mucta  (nooayu npema SCOPUS-y - ¢ebpyap 2016. 2o0une), 11 pamoBa y HaHMOHATHHM
gaconucuma kareropuje M5S0, 29 pamoBa caommTeHWX Ha CKYNMOBHMMa MehyHapomHOT 3Hadaja
kareropuje M30, 3 paga Ha CKyIOBMMa HAIIMOHAJIHOT 3HauYaja kareropuje M60 kao u 5 TeXHUIKHUX
pemema kareropuje M80.

2. OIMUC JUCEPTAIIMJE

2.1. Caaprkaj qucepraryie

JlokTopcka aucepranuja kanauaata Mp 3aenke Cranojesuh [lummuh, auron. wHx. Meramypruje,
HamucaHa je Ha 163 ctpaHe u opranu3oBaHa je y 12 normnasiba, ca ykynHo 106 ciuka, 36 TaGena u
279 nuTepaTypHUX HaBoJa, BEAMHOM HOBHjET JaTyMma y CKJIQAy Ca aKTYeIHOIINY HCTPaXKHBamba.
JlokTOpCcKa aucepraluja ce cacToju u3 cieaehux norinasspa;

1. VBox

Martepujanu ca edekrom namhema o0nmka
[pernen nocamammux ucrpakuama Cu-Al-Ag u Cu-Al-Au TepHapHHX crcTeMa
Hwsb pana

ExcniepumeHnTaHu 1€0

Teopujcke ocHOBe KOpUITheHUX MeToAa
Pesynraru u auckycuja

3akJpydak

. Appendix

10. JIutepatypa

11. buorpadwuja

©ooN Ok W

12. TlyObnukoBaHU U CAOMIIITEHU PAJIOBU M3 OKBUPA JUCEPTAIH]e

ITopen HaBeneHoOT, Ha MOYETKY JUCEpTAllHje HaJla3e ce U U3BOJM Ha CPIICKOM M €HIJIECKOM je3UKY, a
Ha Kpajy aucepTaluje 1aTu Cy U:

[Ipuior 1 — M3jaBa o ayTopcTBY
ITpunor 2 — M3jaBa 0 NCTOBETHOCTH IITaMIIaHE U €JIEKTPOHCKE BEP3Hj€ TOKTOPCKOT pasia
[Tpunor 3 — M3jaBa o kopuihemwy

yuMe Cy, Mopel cajpkaja U MOCTUTHYTUX pe3ynTara, U 1mo (opMH Yy HOTIYHOCTH 33JJ0BOJHEHU
KpUTEPUjYMH U cTaHAapau YHUBep3uTera y beorpaay 3a JOKTOpCKy qucepraiujy.

2.2. Kparak npuka3s nojeIHHaYHUuX HOIIaBJba

VY npBOM mnornasiby, Y600y, aTH Cy OCHOBHH I10JMOBHU BE3aHH 3a MPEIMET JOKTOPCKE AUCEpTaIHje,
Kao W IJIaBHE OJIPEIHHIIC BE3aHO 3a 3Hayaj U JonpuHoc ucnutuBama Cu-Al-Ag u Cu-Al-Au nerypa
ca namhemeM 00J1Ka, Kao MaTepHjaja ca IUPOKUM CIIEKTPOM IPUMEHE.



Y apyrom mornaBiby - Mamepujaru ca egpekmom namherba obauxa, N3HETE Cy TEOPHUJCKE OCHOBE
(dhenomena nmamhema 00JIMKa, Ka0 U IIPETJie] pa3Boja U UCTPAKUBamba y 00J1acTH Jierypa ca e(heKToM
namhema 00JIMKa Pa3IMIUTUX CUCTEMA.

Y tpehem mnornamy je nmar [lpeened oocadauwirwux ucmpaxcusarna CU-Al-Ag u Cu-Al-Au
MEPHAPHUX cucmema, Kpo3 YBUJ M CUCTEMAaTH3aIMjy PEJICBAHTHUX JUTEPATypPHUX HABOJA BE3aHO
3a ucnutuBaHe TpokomioneHTHe cucreme Cu-Al-Ag u Cu-Al-Au, kao u OuHapHe cuCTeMe KOju
ylia3e y lbUXOB CacTaB.

Y deTBpPTOM IMOTJaBJby j€ NpeACTaBbeH [[ub pada, ca AETabHO H3IOKEHHM CMEpHHUIIAMa
UCTPaXMBama CIPOBEJCHUM Yy OKBHPY OBE JOKTOPCKE IHUCEpTaldje, a Koja ce OJHOCEe Ha
CKCIIEPUMEHTAIHO M aHAIMTHYKO oxpehuBame (asHux paBHoTeka y TepHapauM Cu-Al-Ag u Cu-
Al-Au cucremuMa, TEPMHUJCKY M CTPYKTYpHY aHaJIM3y HCIOUTHBAHUX JIETypa OBUX TEPHAPHUX
crcTeMa, Kao U BbUXOBY J0JaTHY KapaKTepU3aIujy.

VY nerom nornasiey - Excnepumenmantu 0eo, cy NpeaCTaBJbeHE eKCIEPUMEHTAIHE METOJIE KOje Cy
NpUMEHBEHE y pagy, U TO: IU(epeHIHjaTHO-TEPMUjCKAa aHaJM3e, ONTHYKA MHUKPOCKOIH]a,
ckeHupajyha eJeKTpOHCKa MHKPOCKOIHja ca EHEpPreTCKOM [HCIEP3MOHOM CIIEKTPOCKOIH]OM,
Mepema eIEKTPOIPOBOUBMBOCTH U TBpAohe, Ka0 M KapaKTepUCTHKEe KOPHITNEHUX MaTepHjaia, y3
JeTajbaH OIKC HauMHA MPHIIPEME y30paka - JIerypa KOpuIIheHUX Yy eKCIIEPUMEHTAIHOM pany W3
OKBHpA TEME.

VYV mectom moriaBiby cy jgare Teopujcke ochose Kopuuihenux memood, y OKBHpPY Kora Cy
npeacraBibene ananutuuke meroge — CALPHAD meroma m Redlich-Kister-Muggianu metona,
KopuinheHe y mpopauyHuMa U3 OKBHpa TEME.

Cenmo mornaBbe - Pe3ynmamu u Ouckycuja, y KOME€ CYy H3J0XKEHH pPE3yJTaTH HCIUTHUBAKbA
M3BEJICHUX Y OKBHPY JOKTOPCKE JMCEpTallije M BbUXO0Ba JUCKYCHja, OPraHU30BaHO je y JiBa Jiea,
Koja ce ogHoce Ha TepHapHe Cu-Al-Ag i Cu-Al-Au cucteme, peaom.

VY npBoM Jiey ceAMOT MOorJlaBjba Cy AaTH pe3yaTaTd M JUCKYCHja UCIIMTHUBAmba KOJU ce OJHOCE Ha
tepuapan Cu-Al-Ag cuctem. Hajupe cy mpe3eHTOBaHM IMOJIa3HU MOJAIM O CACTaBy MCIUTHBAHUX
aerypa Cu-Al-Ag cuctema, CeeKTOBaHUX y TPH Mpeceka CUCTeMa U3 yriia 0akpa ca KOHCTaHTHHM
caapkajem Cu - 70, 80 u 90at.%, u aBa npeceka ca mosickum oauocom Cu-Al =1:1 u Cu- Ag =1:1.
[Torom cy mnpeacTaB/beHH EKCIIEPUMEHTAIHU pe3ylTaTH JOOHjeHM HCIUTHBAKEM JIErypa
oJlabpaHuX cacTaBa MPUMEHOM ONTHYKE MUKPOCKONH]E, CKEHHpajyhe elneKTpOHCKE MUKPOCKOIIN]E
ca eHepreTCKOM JAMCIEP3MOHOM CHEKTPOCKOINUjOM U AudepeHInjaTHe TEPMUjCKe aHaTTu3e, YUME CY
yIBpheHEe CTPYKTYypHE KapaKTEpUCTHKE, (Da3HM cacTaB MCIUTHBAHHUX JIETypa M KapaKTePUCTHUYHE
temneparype (asHux TpaHchopmanuja. HakoH Tora, u3HeTH Cy pe3yjlTaTH MpopadyHa
paBHOTEXXHUX (a3uux aujarpama y Cu-Al-Ag tepuaprom cucremy nmpumeHom CALPHAD wmerone
y3 kopumhewe PANDAT tepmoauHamuukor codTBepa, KOJjU j€ U3BEJEH Ha OCHOBY
ONITUMHU3UPAHNX TEPMOAMHAMUYKHX IIapaMeTapa 3a cacTaBHe OWHApHE cHCTeMe W Ha 0asu
TEPMOJIMHAMHYKHUX MapaMeTapa 1001jeHNX eKCIEpUMEHTAIHUM IIyTeM Y OKBUPY U3pajJe TOKTOPCKE
JTUcepTaImje.

Ha oBaj maumn cy oapeljenu ¢asuu aujarpam u3orepmainor mpeceka Cu-Al-Ag TtepHapHOT
cucrema Ha 25°C ca 03Ha4YeHHMM HOMHHAJTHHM CAacTaBOM HCIIMTUBAHUX y30paka, kao U ¢a3Hu
IUjarpaMl  TET CEeJICKTOBAaHWX BEPTHKAJIHUX Tipeceka. M3BpmieHo je wu mopeheme ca
eKCIIepUMeHTaTHO no0ujeHuM pesynararuma [ITA amanuze u morBpheHo mo0po mehycoOHO
cnarame. Y HUCIUTUBAHOM CHUCTEMY j€ YTBPHEHO MOCTOjame cliefichnX WHBApUjaHTHHX pEakiyja:
TepHapHe eyrektuuke peakuuje Ha 503,2 °C: L—(An)+6+& (Es), kBa3u - mepuUTEKTUYKE peakluje
Ha 536,6 °C: L + 1 — 0+& (Us), u kBa3u - neputekTruke peaknuja Ha 612,0°C: L + & — &+ (Uy).
VY cucremy Cu-Al-Ag je morBpheno nocrojame cienehux dasa: uBpcTux pacTBopa Ha 6a3u Oakpa
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(Cu), anymunujyma (Al) u cpebpa (Ag), xkao u & o, 6, p u yD8 daze. ¥ okBupy nmomarne
KapakTepHu3allije UCIUTUBAHMX Jierypa ca namhemem obnuka y Cu-Al-Ag cucremy oxapehene cy u
oJabpaHe MEXaHWYKE M CJICKTPHYHE KapakTepucTHke - TBpaoha m mukporBpmoha (mo Bukepcy),
Ka0 M eJIGKTPUYHA IMPOBOIJBUBOCT JIETYpA.

VY apyrom Jeny ceaMor MorJiaBiba Cy aTH Pe3yNITaTH U AUCKYCHja HCIUTHBAKA KOJU Ce OJJHOCE Ha
tepHapau CU-Al-Au cuctem. I y 0BOM TOraBby Cy Hajlipe MPE3CHTOBAHU IMOJIA3HH MOJAIU O
cactaBy Jierypa CEJICKTOBaHHX y TpU Ipeceka ca MojckuM oanocom Al:Au=1:1 u3 yrma Gakpa,
Au:Cu=1:1 u3 yria anymunujyma, u Cu:Al=1:1 u3 yrua 3;maTa, Kao M y MpeceKy ca KOHCTAHTHHHM
canpxkajem 3mata AU ox 50ar.%. IlpencraBibeHH Cy €KCIIEPHMEHTAHU PE3yJITaTH 3a JIEType
onabpaHuX cacTaBa, JTOOMj€HHW TPUMEHOM OITHYKE MHUKPOCKONH]e, CKeHHpajyhe eleKTpOoHCKe
MUKPOCKOIIHj€ Cca €HEPreTCKOM IHCIIEP3MOHOM CIIEKTPOCKOMHjOM U JU(EPEHIHjaTHE TEPMHU]jCKE
aHanmM3e, Ha OCHOBY KOJUX Cy JcQHUHHCAHE CTPYKTypHE KapakTepucTuke, (a3HU cacraB
WCIIUTUBAHUX JIETypa M KapaKTePUCTHYHE TemrepaType ¢aszHux tpancopmanmja. ¥ cucremy Cu-
Al-Au  je motBpheHo moctojame crenehux dasa: uBpcTHX pactBopa Ha 0Oasu Oakpa (Cu),
anymunnjyma (Al) u 31ara (Au), B u y dase, kao u uHTepMeTanHUX jeaumema AUAl, AlLCu, u
AlCu. 3a maBenene serype, oapehene cy u TBpmoha m mukporBpmoha (mo Bukepcy), kao u
eJIEKTPUYHA MTPOBOIJHUBOCT.

VY ocMOM HOIJIaBJby Cy M3HETH 3aKmbyuyu, N3BEICHU Ha OCHOBY IIpEriie/ia pe3yiarara U JAUCKYyCHje
u3 oBor paaa. Ca HayyHe Tauke IJIEAWINTA, OO3MPOM Ha IO caja HEMoTIyHEe MojaTke o (ha3HUM
paBHOTE)KaMa W TEPMOIMHAMUIM HCHUTHBAHUX CHCTEMa y JIMTEPAaTypH, MOOUjeHH pE3yNITaTH
npe/ICTaBibajy HoNprHOC OosbeM mo3HaBamby CU-Al-Ag u Cu-Al-Au nerypa ca namhemem 00HKa,
anmu U omoryhyjy mpomeHy MOryhHOCTH fdajbeé W IIMpe MPHUMEHE OBHX JieTypa y MEIUIMHH,
SNEKTPOHUIIH, EIIEKTPOTEXHHUIIM, KOCMUYKO] TEXHOJIOTHjH, KAa0 U U3PaJX HAKHTA.

V npunory (Appendix) cy mpezacraBibeHn u3pasu 3a ['mOCoBy eHeprujy ¢asa y HCIHTHBAHHM
CHUCTEMHMa, IIpeMa 0/iroBapajyhuMm TepMoAMHAMUYKUM MOJEINMA.

VY nornasipy Jlumepamypa nat je cnucak on 279 pedepeHin, Koje ¢y Kao peleBaHTHH pedepeHTHU
HaBOJIH, IUTHPAHE Y OBOj TIOKTOPCKOj AUCEPTALIH]H.

3. OHUEHA TMCEPTALIUJE

3.1. CaBpeMEeHOCT ¥ OPUTHHAJIHOCT

Jlerype u3 Cu-Al-Ag n Cu-Al-Au cucrema HCIUTHBAaHHX y OKBUPY OBE JOKTOPCKE AMCEpTAlHje
OJITTUKY]Y ce He camo edekToM mamhema o0nuKka u rceynoenactTuanorihy, sBeh u ocobnHama momyt
OTIIOPHOCTH Ha KOPO3HW]y, 3aMOp MaTepHujaia u caBujambe. OO3UpOM Ja HE cajapke TOKCHUYHE
MaTepuje, UICIUTUBAHU MaTepujaid OJroBapajy U HOpMaMma U cTaHaapauma EBporcke yHuje koju
C€ OJHOCE Ha 3aIlITUTY >XHUBOTHE CpPEIWHE, a OJJINKYje MX U OMOKOMITATHOMIIHOCT INTO UX YHHHU
NPUMEHJBHBHUM Y pa3HUM 00JacTUMa MEHUIIMHE.

[Topen momenytux oarosapajyhux ocoOuHa, jerype Ha 0azu Oakpa Cy, y OJHOCY Ha Jierype ca
epexToM namhema o0MKa APYrUX CUCTEMA, U EKOHOMCKH UCIUIATHBH]jE — jep 300T jelHOCTaBHUjer
HauYMHA TPOM3BOME MMajy M HIDKY IIEHY, INITO WX YMHHU aKTYeJIHHUM MaTepHjaliuMma JaHac -
MNOTOAHUM 32 MIMPY NPAKTHYHY HPUMEHY Yy pa3lMuuTHM oO0JacTMMa HayKe M TEXHOJIOTHje
(MequIUHA, EIEKTPOHHKA, EIEKTPOTEXHUKA, KOCMHUYKE TEXHOJIOTH]E, U3paJia HAKUTa, UT/.).

N3 Ttor pasmora je mO3HaBame M Jlajbe HCIUTHBAKEC TEPMOIMHAMHUKE, (a3sHUX pPABHOTEXKA,
CTPYKTYpE, T€ TEPMHjCKUX, MEXaHUYKHX, CIIEKTPUYHUX 1 KOPO3HOHUX OCOOMHA OBHX MaTepHjaja, y
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KWKU HWHTEpEcOoBama BEJIUKOI Opoja HUCTpakWBava JlaHac, a WCIHTHBama Yy O0JacTH
JBOKOMIIOHEHTHHX, TPDOKOMITOHCHTHUX U BUIIICKOMIIOHEHTHHX JIErypa Ha 0a3u Oakpa ca nmamhemem
o0JMKa ce MHTCH3WBHO HACTaBJhajy Ca IHJBEM OCBajarhba WHOBATHBHUX, CKOHOMCKH W €KOJIOIIKU
aJICKBAaTHUX TEXHOJIOTHja MPOU3BO/IHHE.

Ha ocHoBy HaBeneHor, Moxe ce pehu aa ucrpaxuBama Jierypa u3z Cu-Al-Ag u Cu-Al-Au cuctema
ca mamhemeM 00JIMKa Y OKBUPY OBE JHCEpTalldje NPeACTaBibajy OPUTHHAIHH JTOTPHHOC TIOMEHYTO)]
poOJIeMaTHIIN.

3.2. OcBpT Ha pedepeHTHY U KopultheHy JINTEPATYPY

Y IOKTOPCKO] AMCEpTaIHjH je KopHuilheHa TuTeparypa koja ooyxsata 279 pedepeHTHHX jeIUHUIIA,
yIJIaBHOM 4WiaHke u3 yaconuca ca SCI imcte HOBHjer naTtyma, Kao u Ipyre pedepeHiie pesiecBaHTHE
3a UCIUTUBAHY MPOOJIEMATHKY, aJeKBaTHE 3a MPEIMETHY O0JIACT U aKTYEIHO CTame HCTPAXKHBAHA
y 0BOj 00JsacTu..

Hexke oy 3HauajHujux KopHIIheHUX pedepeHin y paay Aare Cy HacTaBKy OBOT TEKCTa:

1. Witusiewicz V T, Hecht U, Fries S G, Rex S, J. Alloys Compd 387 (2005) 217.

2. Flandorfer H, Hayer E, J Alloys Compd 296 (2000) 112.

3. A. T. Adorno, R. A. G. Silva, J. Therm. Anal. Calorim. 73 (2003) 931.

4. T. Adorno, A.V. Benedetti, R.A.G. Silva, M. Blanco, Eclet. Quim. 28 (2003) 33.

5. A. T. Adorno, R. A. G. Silva, J. Ther. Anal. Calorim. 75 (2004) 629.

6. T. Adorno, R.A.G. Silva, J. Therm. Anal. Calorim. 83 (2006) 241.

7. T. Adorno, R.A.G. Silva, J. Alloys Compd. 473 (2009) 139.

8. A.G. Silva, A.T. Adorno, T.M. Carvalho, A.G. Magdalena, C.M.A. Santos, Revista Mater. 16
(2011) 747.

9. AG. Silva, A. Paganottia, S. Gama, A.T. Adorno, T.M. Carvalho, C.M.A. Santos, Mater.
Charact. 75 (2013) 194.

10. A.T. Adorno, M.R. Guerreiro, A.V. Benedetti, J. Alloys Comp. 268 (1998) 122.

11. A.T. Adorno, M. R. Guerreiro, C. A. Ribeiro, C. T. R. Guerreiro, J. Therm. Anal. Calorim. 64
(2001) 1141.

12. B. Sundman, S. G. Fries, W. Alan Oates, Calphad 22 (1998) 335.

13. Y.M. Muggianu, M. Gambino, J.P. Bros, J. Chem. Phys. 22 (1975) 83.

14. Boettinger WJ, Kattner UR, Moon KW, Perepezko JH. DTA and heat flux DSC measurements
of alloys melting and freezing. In: Zhao JC, editor. Methods for phase diagram determination.
Oxford: Elsevier; 2007. p. 152-222.

15. M. Hillert, L.1. Steffansson, Acta Chem. Scand. 24 (1970) 3618.

16. B. Sundman, J. Agren J. Phys. Chem. Solids 42 (1981) 297.

17. Ansara, A.T. Dinsdale, and M.H. Rand: COST 507, European Communities,Belgium, 1998,
v.2; Al-Sn and Cu-Zn

18. N.Saunders, A.P. Miodownik, Calphad (A Comprehensive Guide), Elsevier, London,1998.

19. H. L. Lukas, S. G. Fries, B. Sundman, Computational Thermodynamics: The Calphad Method,
Cambridge University Press, Cambridge, UK, 2007

20. M.B. Cortie, F.C. Levey, Intermetallics 8 (2000) 793.

21. Isobe Y. Form retaining alloy. Japanese patent, JP 2267237, 1991.

22. Wolff IM, Cortie MB., Gold Bull. 27 (1994) 44.

23. F.C. Levey, M.B. Cortie, L.A. Cornish, Metall. Mater. Trans. A, 33A (2002) 987.

24.F.C. Levey, M.B. Cortie, Mater. Sci. Eng., 303A (2001) 1.

25.F.C. Levey, M.B. Cortie, T. Biggs, P. Ellis, Proc. Microsc. Soc. S. Afr., 28 (1998) 18.

26. M.B. Cortie, F.C. Levey, Intermetallics 10 (2002) 23.



27. J. Liu, M. Jin, C. Ni, Y. Shen, G. Fan, Z. Wang, Y. Zhang, C. Li, Z. Liu, X. Jin, Physical
Review B 84 (2011) 140102(R).

28. F.C. Levey, M.B. Cortie, L.A. Cornish, J. Alloys Compd 354 (2003) 171.

29.J. L. Li, P.J. Lo, M. C. Ho, K.C. Hsieh, Gold Bull, 47 (2014) 167.

30. V.K. Bhatia, C.S. Kealley, R. Wuhrer, K.S. Wallwork, M.B. Cortie, J. Alloys Compd 488
(2009) 100.

3.3. Onmc u AJCKBATHOCT NPUMCHCHUX HAYVYHUX METOJa

3a ycreniHy peain3ainujy Iu/beBa UCTPAKUBAMKbA Y JOKTOPCKO] OBOj IUCEpTaluju, KopultheHe cy
onropapajyhe ekcriepuMeHTaTHEe ¥ aHATUTHIKE METO/IC.

Y  eKCIepUMEHTAJIHOM JIelly paja Hajupe Ccy CTaHAapIHUM METAIYPIIKHM ITOCTYIIKOM
npunpemMibeHe opadpane serype/y3opiy, Koje Cy MOTOM HCIUTHBAaHE aJeKBaTHHUM MeETojama 3a
onpehuBamwe Tepmujckux  (mIudepeHIUjaTHO-TEepMHUjCKa  aHauKM3a), CTPYKTYpHHX (OmTH4YKa
MHUKPOCKONHja M CKeHHpajyha eJIeKTpOHCKa MHKPOCKONHja Ca EHEPreTCKOM IHCIIEP3UOHOM
CIIEKTPOCKOIHjOM), MeXaHHYKuX (Mepeme TBpAOhe © MHKPOTBpAOhe) W  eIeKTPUYHUX
KapakTepuCcTHKa (Meperhe eIeKTPOITPOBOIJbUBOCTH).

VY aHanUTHYKOM Jiely paja je 3a IpopadyHe, KOoju oO0yXxBaTajy TEpMOJMHAMUYKO HpeaBubame
¢da3Hux paBHOTeka W onpehuBame (asHux aujarpama ogabpaHWX NpeceKa y HCIUTHBAHUM
TPOKOMIIOHEHTHUM  cucTtemuma, ynorpedbssena CALPHAD  wmeroma y3  kopumiheme
TepMoMHaMUUYKOT coTBepckor makera Pandat Software Version 8.0.

VY obsacTu ucTpakuBama GasHe paBHOTEXKE M KapakTepHu3aluje ncnutuBanux jerypa Cu-Al-Ag u
Cu-Al-Au, kopuiheme HaBEICHUX CKCIICPUMECHTAIHUX W AHAJMTUYKUX METOJa IOTIYHO je
OIpaBJIaHO, aKTYEJIHO U aJICKBATHO.

3.4. [IpUMEHEUBOCT OCTBAPEHUX pe3yaTara

Pesynratu n0 KOjux ce JOHUIO y OBOj JOKTOPCKOj JUCEepTallMju Of 3Hayaja cy 3a Jajba
UCTpa)KMBamba M pa3Boj TEXHOJIOTHje JoOujama Marepujana ca epexkrtoMm namhema 00auka Ha 0azu
TpokommoHeHTHHX Jerypa Tuna Cu-Al-Ag u Cu-Al-Au. Ha ocHOBY cIpOBEICHHX HCTPaKUBamba,
MOTEHIMjaJTHUM MPOM3BOhaunMa, ¥ KOPUCHUIIUMA, je oMoryheH Op3 u moy3ngaH u3bop oxapeheHor
cacraBa Mmarepujaga ca edexktoM namhema o00IMKa Yy OJHOCY Ha 3axTeBaHe (PUHAIHE
KapaKTepUCTUKE M 3axXTeBaHE YCJOBE MPHMEHE JIeTypa W3 OKBHpA HCIUTHBAHUX TEPHAPHUX
cucrema Ha 0a3u Oakpa. Takohe, Beh mMOMEHYTH €KOHOMCKM U €KOJIOIIKH 3Hadyaj, y3 Mmoctojehy
OMOKOMIIATHOUITHOCT, UCIIMTUBAHE MaTepHjalie YNHHU AIUIMKATUBHUM y Pa3IMdUTUM 00JacTUMa, Ia
je peaHo ouekuBaTH ja he oBu Marepujany HahM U MPAKTUYHY IPUMEHY.

VY mpunpemMu cy M TEXHHYKO-pPa3BOjHA pellieha MPOUCTEKIIa U3 MpeIMETHE AucepTalyje, ynMe he
JI0JaTHO OWUTH BepU(PHUKOBAHO Jla Cy pe3yiaTaTH A0 KOjUX je KaHIuAaT JOIIa0 MPAaKTUYHH U
KOHKPETHO MPUMEHJbUBH.

3.5. O1reHa JIOCTUTHYTUX CIIOCOOHOCTH KaHauaaTa 3a CaMOCTAJIHM HAYYHU paj

Ha ocHoBy ypahene mpokTopcke aucepranuje, IOOMjeHHX pe3yiTaTa, Kao M IPOUCTEKIUX
nyOJIMKOBAaHMX M CAOMIITEHMX HAayyHUX panoBa, kanaunat Mp 3nenka CranojeBuh [umimuh,
IWIUTL.MHXK. METalypruje, nokasajia jeé CrocoOHOCT 3a CaMOCTAJIHM HAay4HH pajl, Kao U 3a aKTUBHO
yuenrhe y THMCKOM pajy.



4. OCTBAPEHU HAYYHH JONIPUHOC

4.1. ITpukas ocTBapeHNX HAYYHUX JOOPUHOCA

Pesynratu u3 okBUpa OBe AMcepTanyje JOOUjEHU CYy y CKIAAy ca MOCTABJbCHHM IUJbEBUMA H
00e30ehyjy momarHe KOpHUCHE TMOJATKE Be3aHe 3a MPOOJIEMATHKY METAIHMX MaTrepujaia ca
namhemem ob6mKa Ha 6a3u Oakpa. OO3UPOM J1a UICTUTHBAHU TEPHAPHU CUCTEMH, a IOCEOHO CUCTEM
Cu-Al-Au, y nmuTepaTypd HHUCY Y MOTIIYHOCTH MCTPaXEHH, MPEACTABIbEHH PE3YJITaTH HMajy
3Ha4yajaH HayYHHU JONPHHOC y OOJIACTH MO3HABaWka TEPMOJANHAMUKE U (a3sHUX PaBHOTEXA, KOJU ce
cactoju y cienehem:.

- Excnepumenrtannu neo paga oO0yxBaTHO je UCIHTHBamka 0Ja0paHMX JIeTypa M3 HaBEICHHX
cucrema mnpuMeHoM Meroga Ttepmujcke (DTA) u  crpykTypHe aHammu3e (ONTHYKE
mukpockonje u SEM-EDS), Ha ocHOBy uera cy yrBpheHe temmeparype (asHux
TpaHcopmalja, CTpyKTypHE KapaKTePUCTHKE M (Pa3HU cacTaB UCIIUTUBAHUX JIETYPA.

- AnamutHuka 1eo paga usBpmieH je mpumenom CALPHAD wmerone y3 kopumrheme
TepmouHamMuukor codreepa Pandat, a mpopauyn oarosapajyhux paBHOTEKHHX (a3HHX
nujarpama ypal)eH je Ha OCHOBY ONTHMHU3MPAHUX TEPMOIMHAMUYKHX I1apaMerapa 3a
cacTaBHe OMHApHE CUCTEME M TEPMOJUHAMHYKHX MapaMeTapa eKCIepUMEHTAIHO JOOH)eHUX
y OBOM pay.

- VYnopenHOM aHAIM30M J00MjEHUX EKCIIEPUMEHTAIHHUX pe3yiTaTa W IpOopauyHa Ha OCHOBY
PacHojoKMUBUX MMOJA3HUX TEPMOJMHAMHUYKUX I0JaTaka, OJApeIjeHn Cy (a3HU aujarpamu
oa0paHuX M30TEPMATHUX M BEPTHUKAIHUX TIpEceKa y WCIHUTUBAHUM CHCTEMHMa, Kao H
oJrosapajyhe MHBapHjaHTHE peakiyje.

- Y OokBHpYy J0JaTHE KapaKTepusallije M3BPIICHO je U Mepeme TBpaohe, MUKpOTBpaohe u
eNeKTPUYHE NPOBOIJbHBOCTH Jierypa ucnutuBaHux CuU-Al-Ag u Cu-Al-Au TtepHapHHX
cucTema.

Pesynratu wucTpakuBama H3BEICHMX Yy OKBUPY OBE JOKTOPCKE JAMCEpTallMje TNPEACTaBibajy
JONPUHOC OO0JbEM U MOTHYHHUjEM MO3HaBalky UCIUTHBAHUX CHUCTEMA, KOJU YMHE OCHOBY METATHHX

MaTepujaia Ha 6a3u OGakpa ca namhemeM o0IHKa.

4.2. KpuTrdka aganmsa pe3yarara UCTpaKHuBambha

Haxko je Beh u3 ypaljene MOKTOpCKe amcepraidje mporcrekao oapehenn Opoj pesyarara (marto y
nornassby 4.4.), peanHo je ouekuBaru jaa he crucak pajgoBa OUTH MPOIIMPEH y HApETHOM MEPUOY,
003MpOM J1a Cy HOBH paioBU y npunpemu. Takole, y npurnpemMu cy 1 TEXHUUKO-Pa3BOjHA pelIeHa
U3 OKBHpA OBE JucepTalyje, kKoja he 101aTHO MOTBPAUTH U MHKEHEPCKH aCIeKT JIucepTallyje.
OBne Tpeba HAITIOMEHYTH Jia Cy UCTPaXMBama y OKBHPY OBE JOKTOPCKE JHCEPTaIlje OTBOPWIIA U
IpoCTOp 3a Jajba MCTpakuBawa TepmoamHamuke Cu-Al-Au cucrema, mctuuyhu mpoOiemMaTHKy
HETOCTOjarba CBUX IMOTPEOHMX TEPMOAMHAMUYKHX IOJaTaka KOJH C€ OJHOCE Ha OBaj CHCTEM Yy
JOCTYITHUM TE€PMOAMHAMHUYKMM Oa3zama IOJaTaka, INTO IpeJICTaB/ba 3HAuYajaH MCTPAKUBAUKU
MOJICTHIIAj 32 HACTABAaK pajia y 0BOj 00JIacTH.

4.3. Bepudukanuja HayYHUX JOIPUHOCA

Hay4ynu mompuHOC TOKTOpCKE nucepTaije je Bepu(HUKoBaH Kpo3 MyOIWKaIHje MPOUCTEKIE Kao
pe3yaTaT HCTpaXUBama Yy OKBUPY T€ME, O YeMy CBeloue TpU pada oOjaBibeHa y Mel)yHapoIHUM
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gyaconucuma M20 kareropuje (1 pax — M21, 2 pana -M22 u 1 pag — M23), 4 pana kareropuje M30
Ha cKyrmoBuMa MelyHapoaHor 3Hadaja (2 paga — M33 u 2 paga — M34) u 3 paga kareropuje M60
Ha CKYIIOBMMa HallMOHAJIHOT 3Hauaja (3 paga — M64).

Kateropuja M21 - Pao y Bpxynckom meljynapoonom waconucy

1.

Z. Stanojevi¢ Simsi¢, D. Zivkovi¢, D. Manasijevi¢, T. Holjevac Grgurié, Yong Du, M.
Goji¢, S. Kozuh, A. Kostov, R. Todorovi¢: Thermal analysis and microstructural
investigation of Cu-rich alloys in the Cu—-Al-Ag system, Journal of Alloys and Compounds
vol. 612, pp. 486-492, 2014 (1F=2.999) (ISSN 0925-8388)
http://www.journals.elsevier.com/journal-of-alloys-and-compounds/?testing=b

Kareropuja M22 - Pao y ucmaxkuymom meljynapoonom uaconucy

1.

Z. Stanojevi¢ Simsi¢, D. Manasijevié, D. Zivkovié, T. Holjevac Grguri¢, A. Kostov, D.
Minié, Z. Zivkovi¢: Experimental investigation and characterization of selected as-cast
alloys in vertical Cu0.5Ag0.5-Al section in ternary Cu—Al-Ag system, Journal of Thermal
Analysis and Calorimetry vol. 120, pp. 149-155, 2015 (1F=2.042) (ISSN 1388-6150 (Print)
1572-8943(Online))

http://link.springer.com/journal/10973/120/1/page/1

Zdenka Stanojevi¢ Sims$i¢, Dragana Zivkovi¢, Dragan Manasijevi¢, Tamara Holjevac
Grguri¢, Yong Du, Ana Kostov, Radisa Todorovi¢, [P119] Thermal Analysis of the Alloys
in Copper Rich Region of Cu-Al-Ag System, CALPHAD, Conference report, vol. 51, pp.
411, 2015, doi:10.1016/j.calphad.2015.01.206

Kareropuja M23 - Pao y mehynapoonom uaconucy

1.

D. Zivkovi¢, T. Holjevac Grguri¢, M. Goji¢, D. Cubela, Z. Stanojevié¢ Simsi¢, A. Kostov, S.
Kozuh, Calculation of thermodynamic properties of Cu-Al-(Ag,Au) shape memory alloy
systems, Transactions of the Indian Institute of Metals, vol., 67, pp. 285-289, 2014
(IF=0.615) (ISSN: 0972-2815 (Print), 0975-1645 (Online))

Kateropuja M33 - Caonuimerve ca meljynapoonoz ckyna wimamnano y yeaiunu

1.

Zdenka Stanojevi¢ Simsi¢, Dragana Zivkovi¢, Dragan Manasijevié, Ana Kostov, Tamara
Holjevac Grguri¢, Radisa Todorovi¢, Yong Du, Liquidus Projection and Invariant Reactions
in the Ternry Cu-Al-Ag System, The 47" International October Conference on Mining and
Metallurgy 2015, Bor Lake, Bor, Serbia, 2015., pp. 275 — 278.

Dragana Zivkovié, Ana Prvulovi¢, Tamara Holjevac Grguri¢, Dragan Manasijevié¢, Yong
Du, Mirko Goji¢, Ana Kostov, Zdenka Simsi¢ Stanojevié¢, Ljubisa Balanovi¢, Stjepan
Kozuh, Radisa Todorovi¢, Kinetics of Phase Transformations in Cu-2wt.%Al-8wt.%Ag and
Cu-4wt.%Al-6wt.%Ag Alloys, The 46" International October Conference on Mning and
Metallurgy 2014, Bor Lake, Bor, Serbia, 2014., pp. 611-614.


http://www.journals.elsevier.com/journal-of-alloys-and-compounds/?testing=b
http://link.springer.com/journal/10973/120/1/page/1
http://www.sciencedirect.com/science/article/pii/S0364591615002308
http://www.sciencedirect.com/science/article/pii/S0364591615002308
http://dx.doi.org/10.1016/j.calphad.2015.01.206

Kateropuja M34 - Caonumerve ca meljynapoonoz ckyna, uimamnano y uzeooy

1. Z.. Stanojevi¢ Simsié, D. Zivkovié, D. Manasijevi¢, T. Holjevac Grguri¢, Y. Du, A. Kostov,
R. Todorovi¢, Thermal analysis of the alloys in copper rich region of Cu-AlAg system,
CALPHAD 2014, Chagsha, China, 2014, pp. 237

2. Z. Stanojevi¢ Simsié, D. Zivkovié, T. Holjevac Grguri¢, I. Markovi¢, R. Todorovi¢, D.
Manasijevié, A. Kostov, M. Goji¢, K. Terzi¢: Investigation of microstructural and
mechanical characteristics of the alloys from section with 90 at% Cu in ternary CuAl-Ag
system, 14th International Foundrymen Conference, Development and Optimization of the
Casting Production Processes, Opatija, Croatia, 2014, pp. 37

Kateropuja M64 - Caonuimemne ca ckyna HayuoHanHo2 3HAYAja WIMAMNAHO Y U3800)

1. Zdenka Stanojevi¢ Simsié, Dragana Zivkovié, Dragan Manasijevi¢, Ana Kostov, Tamara
Holjevac Grguri¢, Ivana Markovi¢, Yong Du, Thermal analysis of as-cast alloys in selected
vertical sections in ternary Cu-Al-Ag system, Sedmi simpozijum o termodinamici i faznim
dijagramima sa medjunarodnim uces¢em, Srbija, 2015.,Bor, p. 21.

2. Zdenka Stanojevi¢ Simsi¢, Dragana Zivkovi¢, Ana Kostov, Dragan Manasijevi¢, Tamara
Holjevac Grguri¢, lvana Markovi¢, Radisa Todorovi¢, Microstructural Investigation of the
Cu-Al-Ag System, ACA 11l — Advanced Ceramics and Application Ill, The Third Serbian
Ceramic Society Conference, 2014, Belgrade, Serbian Academy of Sciences and Arts,
Serbia, 2014., p. 123.

3. Zdenka Stanojevié Simsi¢, Dragana Zivkovié, Tamara Holjevac Grguri¢, Ana Kostov,
Dragan Manasijevi¢, Ivana Markovi¢, Miroslav Goji¢, Radisa Todorovi¢, Strukturna
analiza trojnih Cu-Al-Ag leguura sa efektom pamdéenja oblika, Sesti simpozijum o
termodinamici i faznim dijagramima sa medjunarodnim uceséem, Borsko jezero, Srbija
2013., p.10.

HcnutnBamwa oOyxBaheHa MpeAMETHOM JIOKTOPCKOM JAMCEpPTallljoM MpPEJCTaBbajy €0
HCTPaXHBama y OKBUPY MPOjeKTa:

,, Cagpemenu BUWEKOMNOHEHMHU MEMAIHU CUCMeMU U HAHOCMPYKMYPHU Mamepujairu ca
Pa3IudUmumM QYHKYuoHanHum ceojcmeuma’’, MUHHCTapCTBa MPOCBETE, HAYKE U TEXHOJIOIIKOT
pa3Boja Pemyonuke Cpouje (0poj mpojekra OM172037, peanuzarop: YHuBep3uret y beorpany,
Texunuku ¢pakynrer y bopy, pykoBoaunair: npod. ap Jparana Kuskosuh),

Kao ¥ capajilbe y OKBUPY JiBa Mel)yHapoHa MpojeKTa:

“Paszsojuu  npoepam CBUJET Ceeyuunuwma y 3aepeby: Pazeoj mnosux neeypa c
npucjemmugocmu 0oauka’’— MyATHIATepaHU Tpojekar Meranypiikor ¢akyntera y Cucky
Ceeyumnumra y 3arpeOy (Xpsarcka), Texuumukor ¢akynrera y bopy VYuuBepsutera y
beorpany (Cp6uja) u dakynrera 3a MeTalyprujy U MaTepujaje YHUBEP3UTETa Y 3CHHIH
(buX) (pyxoBommmar npojekta joir. ap.Tamapa Xoseesar ['prypuh, M® Cucak, XpBarcka;
koopauHaTopu: npod. ap [parana XKuskouh T® bop, Cpbuja u npod. ap [unana hybGena
®MM 3ennna, buX)

Vnopeono mepmoounamuuxo ucnumusarbe u Kapaxmepuzayuja HanpeoHux eKOIOWKUX 1e2ypa
ca namherem obauka — IpojeKaT U3 OKBHUpa nporpama OunarepanHe capaamwe Cpouje u Kune
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3a nepuon 2013-2014. (pyxosoouoyu npojexma: npod. np parana JKuskoBuh u mpod. ap
Jour Jly, LICY Yanrma, Kuna)

5. 3AKJbYYAK " ITPEIJIOI’

Ha ocHoBy mperienane mokTopcke muceprainuje kanmunata Mp 3aenke Cranojesuh Illmmmuh,
IUIUL. UHX. METallypruje, MoJ Ha3uBOM ,, Mcnumusarse hasnux pagnomedtca u mepmoOUHaAMUUKa
ananusa nezypa ca epexmom namhera oonuka y cucmemuma Cu-Al-Ag u Cu-Al-Au”, kao u yBuaa
y Bepu(UKOBAH OpPUTMHAIHU HAay4yHU JONPHUHOC Kpo3 oOjaBbeHE pajgoBe y MelyHapoaHUM
HayYHMM YaconucuMa (aBa myOsimukoBaHa paja y daconucuma ca SCI jmcte kao mpBOMOTIIMCAHU
ayTop — jemaH pan w3 kareropwje M21 um jeman paa u3 kareropuje M22), Te aKTyeTHOCTH H
aINTMKaTUBHOCTH ~ pe3yJiTaTra y MHKCHEPCKO] Mpakcu y obiactu MeTanmypHikor HWHKEHEpCTBa,
Komucuja 3a mpersnen, oueHy u oaOpaHy IOKTOpCKe IucepTalyje 3akjbydyje na je ypahena
J¥cepTalyja HalmKucaHa MpeMa CTaHAapAuMa y Hay9HO-HCTPAXHBAYKOM pagy W Ja HCIyHhaBa CBE
ycloBe npeaBuljeHe 3aKOHOM O BUCOKOM oOpaszoBamwy u CtaryroM TexHuukor ¢dakynrera y bopy
VYHusep3urera y beorpany.

Crora, Komucuja mpennaxe HacraBHo-nayunom Behy Texuuukor ¢akynrera y bopy
VYuuBepsutera y beorpany aa mpuxBatu Mo3UTHBAH U3BEIITAj O ypal)eHOj JOKTOPCKO] AMCEPTAIHjH
kannuaata Mp 3nenke Cranojeuh lummmh, aumin. uWHX. MeTanypruje, MOJ Ha3HUBOM
,, Ucnumusare ¢haznux pagnomedsica u mepmMoOOUHAMUYKA AHAIU3A Nle2ypa ca epekmom namhera
obnuka y cucmemuma CU-Al-Ag u Cu-Al-Au”, n1a MOKTOPCKY MUCEPTAIMjy H3JIOKH Ha YBHU]
JaBHOCTH M YIIYTH Ha KOHA4HO ycBajame Behy HaydHuX 00MacTH TEXHUYKHX HayKa YHHBEp3UTETa
y beorpany, Te na HakoH 3aBpIIETKa OBE MpOIeaype, MO30Be KaHAHMAaTa Ha yCMEHY OA0paHy
JFcepTanyje, mpe KOMACHjOM y UCTOM CacTaBy.

VY Bopy, pebdpyapa 2016.

KOMUCHJIA:

Hp Hparana XuskoBuh, pedosnu npogecop
VYuusepsutet y beorpany, Texuuuku gaxynrtet y bopy, MeHTOp

Hp Hparan ManacujeBuh, saupeonu npogecop
Vuusepsutet y beorpany, Texunuku pakynrtet y bopy, uinan

Hp Ana Koctos, Hayunu cagemmnuk
WuctutyT 3a pyaapctso u Metanyprujy bop, wian
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