YHUBEP3UTET Y BEOTI'PAY
TexHoJI0MKO-MeTATYPIIKH (PAKYJITET

HACTABHO-HAYYHOM BERhY

Ipeamer: Pedepat o ypaheHoj TokTOpckoj aAucepranuju kanauaata Mapune Bykosuh

Onmykom 6p. 35/519 on 24.11.2016. rogune, UMeHOBaHU cMO 3a wiaHoBe Komucwuje 3a mperien,
OIICHY M oA0paHy JOKTOPCKe aucepranuje kanauaara Mapuae Bykosuh moj HacioBoM
,»,J100Hjarme IIMHK-OKCUTHIX BapuCTOpa ca CyOMHUKPOHCKOM BEITUYMHOM 3pHA U U3PA3UTO BUCOKHM

nosseM mpoboja‘

[Tocire mpernena pocraBibeHe Jucepranuje U qpyrux nparehux marepujana, Kao M pa3roBopa ca
Kannunarom, Komucuja je caunnuna cneaehu

PED®PEPAT
1. YBOJ

1.1. Xponosoruja oxo0paBama ¥ U3pajie JUcepTaiuje

Mapuna BykoBuh je 05.10.2015. HacrtaBHo-HayuHoM Behy TexXHOJOIIKO-METaTypIIKOT
(hbakynTeTa mpeTIoKIIIa TEMY 3a M3paay JOKTOPCKE AHMCEpTalnje MoJ HA3HuBOM ,,J[00ujame IMMHK-
-OKCUJHHX BapUCTOpa ca CyOMUKPOHCKOM BEIMYMHOM 3pHA M U3Pa3UTO BUCOKKUM TOJbEM Mpoboja.
Ha cemnunm HacraBHo-nHayunor Beha Texnomomko-metamypmkor (akynrera, ox 22. 10.2016.
omnrykoM Op. 35/489, umenoBana je Komucuja 3a omneHy mnomoOHOCTH Teme ,,JloOujame
LUMHK-OKCUJHUX BapuCTOpa ca CYOMHKPOHCKOM BEJIMYMHOM 3pHAa M H3PA3UTO BHCOKHUM IOJHEM
npo6oja‘““ ¥ KaHAKuIaTa 3a U3paay JOKTOPCKE UcepTalmje.

Ha cemnunn  HacraBHo-HayuyHor Beha TexHosomko-meTanypmkor (axkynrera OApKaHO]
28.01.2016. ommykom Op. 35/2, ycBojen je pedepar Komucuje 3a omneHy mogoOHOCTH TeMe H
KaHJIuJaTa 3a U3pagy JTOKTOpPCKE Jaucepraiyje, a 3a MeHTtope cy umeHoBanu ap [ejan Ilonetw,
penoBHH npogecop TexHonomko-mMeTanypuikor gaxynarera YHusep3utera y beorpany, u ap 'opan
bpankoBuh, HayuHu caBeTHUK MHCTUTYTa 32 MyITUAMCUUILIMHAPHA UCTPaKUBamka Y HUBEP3UTETA
y beorpany.

Ommykom Op. 61206-527/2-16 ox 08.02.2016. Behe nHaydynux o00JIacTM TEXHUYKHX HayKa
VYuusepsutera y beorpany nano je carnmacHocT Ha mpeasior Teme kanaunata Mapune Bykosuh non
Ha3UBOM ,,J[00Mjambe HMHK-OKCUAHUX BapHUCTOpa ca CyOMHKPOHCKOM BEJIIMYMHOM 3pHAa U U3Pa3UTO
BHCOKHM TIOJhEM MP0o00ja‘.

Ha 3axTeB Mapune Bykosuh, 25. 08. 2016. oqo0peHo je mpoayKeme poKa 3aBpIIeTKa TOKTOPCKUX
cTyauja 3a jour nBa cemectpa — a0 30. 09. 2017. ronune.

1.2. Hayyna obnact aucepranuje

HcTtpaxuBama y OKBHpPY OBE JOKTOPCKE JAWCEpTalMje TNpHUMagajy HaydHO] OO0JIaCTH
TeXHOJOMKO WHXEHEPCTBO M YyKO] HaydHO] oOnactu HMHXemepcTBO MaTepHjayia, 3a KOjy je



MaTU4YHa ycTaHOBa TeXHOIOUIKO-MeTanypiiku ¢akynaTeT YHuBep3utera y beorpany. UmeHoBanu
menTopu, Ap Jejan Ilonetu u np 'opan bpankoBuh, cy Ha OCHOBY nocajalImbuX 00jaBIBEHUX
pazoBa M UCKyCTaBa KOMIIETCHTHH JIa PyKOBOJIE U3PaIOM OBE JJOKTOPCKE JANUCEPTaIH]e.

1.3. Buorpadcku omanm o KaHIUAATy

Mapuna Bykosuh pohena je 1. jyna 1983. ronune y KpasseBy. OCHOBHY U Cpemby IIKOITY
3aBpmmia je y Tpcrenuky. Ynucana ce Ha TeXHOJIOUIKO-METaIypIIKH (aKylITeT YHHUBEP3UTETA Y
Beorpany 2003. ronune, cMep bruorexHosoruja u OHOXEMHjCKO WHKCHEPCTBO. JUImiomMupana je y
janyapy 2009. ronvHe U cTeKIIa 3Bambe TUIUNIOMUPAHU HHKEHEP TEXHOIIOTH]E.

Ikoncke 2010/2011. romuHe ymucasa je IOKTOPCKE CTyauje Ha TexXHOJIOMIKO-
-MeTanypiikoM (QaKylnTeTy, Ha CTyIUjCKOM mporpamy WHxemepcTBo marepujaia. Y OKBUPY
JOKTOPCKUX CTyIHja TIOJOXKWIA je cBe IuranoMm mpensubene wmcrmre. Ox janyapa 2011. romune
3amocieHa je 'y MHctuTryTy 32 MyNTUOUCHMIUIMHAPDHA  HCTpaXHBama. Y  3Bamke
WCTpaXWBa4-TIPUIIPABHUK n3abpana je y janyapy 2011. romune, a y 3Bame UCTpaXKUBaY-CaPATHUK Y
neueM6Opy 2012. ronune. Unan je [pymTBa 3a kepamuuke marepujaie CpOuje. AKTUBHO ce CIIyXH
SHTJICCKHM jE€3UKOM U TI0CE/yje OCHOBHO 3HAmE (PPAHITYCKOT je3HKa.

Mapuna Byxkosuh je ox 2011. roquHe 10 JaHac aHTaKoBaHa Ha MpojekTy MuHHCTapcTBa
MpoCBeTe, HayKe M TEXHOJOIIKOr pa3Boja (Opoj mpojekra II145007) mom waszuBom ,,0-3]1
HAHOCTPYKTYpE 3a MPHUMEHY Y €JIEeKTPOHMIM M OOHOBJBMBHM HW3BOpHMAa EHEpruje: CHHTE3a,
KapakTepu3aiyja u nporecupame’. buna je yuecHuk OunarepanHor mnpojekra mimely PemyOimke
Cpbuje u Penybnuke CrnoBeHHje 1MOA HA3UBOM ,,Pa3BOj OKCHUAHUX TEPMOEIEKTPUYHUX MaTepHjana
3a KopuIlheme OTMagHe TOIJIOTE W MPETBapame y eIeKTpUYHY eHeprujy 3a mepuojg 2014-2015.
roguHe. YYecHUK je M OmnarepanHux mpojekara 3a nepuon 2016-2017. rogune ca PenmyOnukom
CrnoBenujom, o HazuoM ,,0/] go 3/ Hanoctpykrype ZnO 3a IpUMEHYy y ONTHIIH, CICKTPOHULIU U
eHepreTuu, kao u ca Pemybmukom XpBaTckoM, MOJ HA3WBOM ,,MarHeTo-eleKTpUYHa CBOjCTBA
HAaHOCTPYKTYpUpaHUX MynThdeporka Ha 0a3u OKCHIA MpellasHUX MeTana“. AyTop je ¥ KoayTop
TpU paga o0jaBjbeHa Yy BpXYHCKOM MehyHapomHom uacomucy (M21), jeqHor pama o06jaB/beHOT y
MelyHapogHOM dYacomucy BepuU(pUKOBAaHOM ToceOHOM orykoM Munuctapersa (M24), miect
pazoBa CaoMIITEHUX Ha CKymy MehyHapoaHor 3Havaja mraMmmanux y u3Boay (M34) u jenHor pana
CAOIIITEHOT Ha CKYITy HAallMOHAIHOT 3Hauaja (M64).

2. OIIUC JUCEPTAIINJE

2.1. Canp:xaj aucepranuije

Jloktopcka auceprauuja kaHgunata Mapune BykoBuh mon HaszuBoMm ,,JloOujame
LIUHK-OKCUJHUX BapHCTOpa ca CyOMHKPOHCKOM BEIMYMHOM 3pHAa M HU3PA3UTO BHCOKUM IOJHEM
npo6oja‘““ HarucaHa je Ha 128 cTpaHa, y OKBHPY KOJUX C€ Hala3M 5 moriassba, 65 ciuka, 11 Tabena
u 189 nurepatypuux HaBoja. JIOKTOpcka nucepTariija caapku TorjiaBjba: YBOM, Te€OopHjCKU €0,
Excnepumenrannu aeo, Pesynratu u auckycuja, 3akibydak u Jluteparypa.

2.2. Kparak npukas mojeIMHaYHuX OOrjIaBjba

VY 0BOj AOKTOPCKO] IucepTanuju kanaunaT Mapuna Bykosuh paguia je Ha noBehamwy nosba
npoboja IMHK-OKCHIHUX BapucTopa. Y TOM IWJbY, KOpWUIIheHH Cy HaHOAMMEH3MOHAIHU
MIPEKypCcopH, Y3 yBohemhe BULIECTPYKUX MHOBAaTUBHUX €JeMeHaTa y a3y Npolecupama BapucTopa.
Hakon cunTepoBama BapucTtopuma cy oapeheHu (a3Hu cactaBu, I'yCTUHE, MUKPOCTPYKTYpHa U
eJIeKTpUYHa CBOjcTBa. JloOMjeHM pe3yaTaTh KOMEHTapHUCaHH Cy Yy 3aBHCHOCTU OJl YBEIEHHX
eKCTICpUMEHTATHUX WHOBAIIW]a.



Y VYBoay je mpenctaBibeH NPUHIMN (YHKIIMOHHCAKka BApHUCTOpPa, a HABEICHU Cy U
MaTepHjalid O] KOJHUX C€ MOTY MPOU3BO/IUTH, Ca JACTaJbHUJUM OCBPTOM Ha IIMHK-OKCHJIIHE BApUCTOPE
Y TO OHE Ca M3PA3UTO BUCOKHM IOJHEM MPO00ja, MTO je Onia U TeMa OBe JIOKTOPCKE JHCEpTAIH]e.
VYkazaHo je Ha moTpeOy 3a OBAaKBOM BPCTOM BapUCTOpa, Ka0 M MOTYhM MPUCTYNH 3a MOCTU3AHE
XKeJBCHHUX CBOjcTaBa. Ha kpajy je M3liokeH mpeaMeT paja IucepTamnuje.

Teopujcku n1eo ce cacrtoju M3 TpU MOTHOINaB/ba. Y NPBOM je 0OjalllbeH MEXaHH3aM
(yHKIIMOHHMCAa BapHCTOpa ¥ TPEIOYCHO je TOPeKIo crnenuuuHe CTPYjHO-HAIMOHCKE
Kapaktepuctuke. J[pyrn oOyxBara mperyiei MatepHjaia KOjH C€ MOTY KOPHUCTHTH 3a IPaBJbCHC
BapuCTOpa, MPH YEMY Cy H3JI0KEHE OCOOCHOCTH BapHCTOpa y 3aBUCHOCTH OJI BPCTE MaTepHjaja u
HaumHa m3pane. Tpehe mormormaBibe mocBeheHO je MUHK-OKCHIHMM BapuUCTOpUMa ca 3HA4ajHO
BUCOKMM TIOJbeM 1poboja. Hajumpe cy HaBegeHe wu  o0jalimeHe METOAEC  CHHTE3E
HAHOJMMCEH3NOHAIHUX BapUCTOPCKUX MPEKYpcopa, Koje ¢y JOCTyIHE Y HOBHjOj IUTepaTypH. 3aTUM
Cy MpEeICTaBJbEHU CAaBPEMEHHM HAYMHU CHHTEpOBamba KOjU Cy 10 cada KopumheHH y IHIbY
noBehama 1moJba Mpo0oja IMHK-OKCUIHUX BapHCTOpa, MPH YeMy je yKa3aHO Ha MPEAHOCTH U MaHe
OBHX HAaYMHA MPOIECUPamba.

ExcriepyuMeHTaHN €0 cacToju ce U3 miecT onesbaka. [IpBa Tpu oOyxBaTajy onmce cHHTE3a
M0jeTHAYHNX HAaHOAMMEH3NOHAJHHUX TPEKypcopa: IMMHK-OKCH/IA JOTTHPAHOT KOOAITOM U MaHTaHOM,
ousmyt(Ill)-okcuaa u antumoH(Ill)-okcuna. ¥ 4eTBpTOM 0/€JbKY ONMCAaHU Cy HauMHHM J00Mjama
BapHCTOPCKUX CMeEIa, KaKo O/ TOjeIMHAYHUX MPEKypcopa, TAKO U METOJIOM JI0/aBamka aTUTHBA Y
NPETXOJHO CHHTETHCAaHW UIMHK-OKCHJ JONUpPaH KOOaJTOM ¥ MaHTaHOM, IIPeKO pacTBOpa
onroapajyhux comu. IlpencraBibeHe Cy M METOJE AaKTHBAIMje BAapPHCTOPCKUX CMeEMIa, U TO
yIATpa3By4YHa U MexaHudka. [leTm ojesbak OJHOCH ce Ha HA4WH CHHTEpOBama Bapuctopa. lllectu
MMOKPHBA METOJIC KapaKTepHu3allije CHHTETUCAHUX MTPEKypcopa U TOOMjCHUX BapHUCTOPA.

[Mornaspe Pesynraty m AucKycuja MMa JBa MOTIOIIIABJba, KOja YjE€AHO MPEACTaBIbajy H
mpaBIe 3a J00Wjame BHCOKOHANOHCKMX Bapucropa. IIpBo mornornmaBmbe mocBeheHo je
BapUCTOpPHMA O] MOj€AMHAYHO CHUHTETUCAHMX MNpeKypcopa. OBae Cy NpeACTaB/bEHH pe3yiTaTu
aHaJ3e MpeKypcopa U oropapajyhux Bapuctopa, CHHTEpOBAaHUX TOKOM IOCTyTaKa ONTHMM3ALIN]e
ylena aauTHBa M TEMIIEpaType CHHTepoBama. Jlpyro moTmornaBjbe oOyxBaTa pesyiraTe |
3amakarkba Be3aHa 3a NPEKypcope M BapHCTOpe A0OMjeHEe J/10/JaBaeM aJuTHBa W3 pacTBOpa
oarosapajyhux comm. Onmcanu cy HOCTyNIHM yATPa3By4YHE M MEXaHHMUYKE aKTHBAIHMje BApUCTOPCKUX
cMenia 1 00jallbeH je ’UXOB YTHUIIA] HAa KapaKTEPUCTHKE OBAKO TOOMjEHUX BapUCTOPA.

VY 4eTBPTOM MOINIaB/by JaTh Cy 3ak/by4lM BE3aHH 32 OBY JOKTOPCKY IHCEPTaIHjy.
HcTtakHyTH Cy HajBaXHHMjU JONPHUHOCH paja M YyKa3aHO je Ha MPETHOCTH TNPHUMEHEHUX
MHOBaTHBHUX EKCHEPHUMEHTAJTHUX TEXHUKA, KOjé Cy JONpHHENe MOCTH3alky W3BAHPEIHUX
pesyiTara y by nosehama 1mosjba mpo0oja MUHK-OKCUAHUX BapUCTOPA.

Y mornaBmy Jluteparypa HaOpojaHM Cy JUTEpAaTypHH HABOAM KOJU Cy KOpUIThEHH
MIPUJIMKOM U3pajie OBE IUCEpTallje.

3. OIIEHA IMCEPTAIINJE

3.1. CaBpeM€EeHOCT ¥ OPUTUHATIHOCT

[{uHK-OKCUHM BapUCTOPH Ca M3PA3UTO BUCOKUM TIOJbEM IMpo0Oja HEOMXOIHH Cy Y
MOJICPHMM TEXHOJIOTHjamMa, TA€ je y3 (YHKIIMOHAIHOCT jaKO BaXXHO JOOUTH EIEKTPOHCKY
KOMIIOHEHTY MUHHjaTypHUX ITuMeH3Hja. JuMensuje je ynpaBo Moryhe cMamuTH NoBehameM Mosba
npoboja Bapuctopa. OcuM Tora, morpeba 3a BapUCTOpPUMA Ca jaKO BHUCOKHMM TOJbEM Mpo0oja
MOCTOJU ¥ Ha MecTUMa ca BHUCOKMM pAJHUM HAloOHOM, IOIMYyT CHUCTeMa 3a JUCTPUOYLH]Y
eJCKTPUYHE E€HEpruje, TNe Cy cajla y YINOTpeOM 3acTapend W MamKaBH CHIIHIH]yM-KapOuIHH
BapucTopu. OpUTHHATHOCT OBE JIOKTOPCKE AMCEpTalfje orjieaa c€ y MHOTMM acleKTuMa, MOIMyT



HETHITUYHOT yJiela KOMIIOHEHATa Y TIOYETHOM CacTaBy BapMCTOPCKHX CMeEMIa MPaxoBa, 3HA4YajHOM
CHIDKaBamy TEMIIEpaType CHHTEpPOBamba, NPUMEHOM HOBE €(EKTHUBHE YyNTpa3ByYHE aKTHBAIH]je
IPEeKypCOPCKUX MPaxoBa, YHOTPeOOM 10 caja HeKOpHUIINEHOT ANCIIEP3HMOHOT CPEACTBA y MPOILECY
MEXaHWYKe aKThBaluje (aMOHHjyM-KapOoHaTa), Ka0 1 KOMOMHOBAaWkEM OBA JIBa TUIIA aKTUBAIH]E.

3.2. OcBpT Ha pedepeHTHY U KOpUITNEHY JIUTEPATYDY

Tokom u3pazne AoKTOpCcKe nucepranuje kanaunar Mapuna Bykosuh m3Bpimmnia je nperien
CTpy4YHE W Hay4HE JINTEpaType BE3aHE 3a CBE aCIeKTe MpoOJeMaTHKe MPOILEeCUpama BapUCTOPA.
Behuna npernemane nureparype oOjaBibeHa je y BoJAehMM CBETCKMM uacomucuma, a oOyxBara
pazoBe Be3aHE 3a CBOjCTBA BApUCTOPCKE KEpaMUKE, CHUHTE3€ HAHOINPEKYpCOopa, ITOHAIIAmEe
TpokoMnoHeHTHOr cuctemMa ZnO-Bi,O3—Sb,O3; TOKOM TepMHUKOT TpeTMaHa W HAayuHE 32
yHarnpelheme eIeKTPUUIHUX KapaKTepUCTHKA IUHK-OKCHIHUX BapucTopa. Y CKJIOMY JUTEPaTypHUX
HaBoJla Hajlase ce u pedepenue kanauaara Mapune Bykosuh, koje cy npoucTekie U3 paja Ha OBOj
JTUCepTaIuju, 00jaBJbeHe y BPXYHCKUM MehyHapoaHUM bacomucuma. Y IUCEpTaldjy je HaBeISHO
ykynHo 189 pedepenun.

3.3. Onuc ¥ aICKBaTHOCT NPUMEILEHNX HAYYHUX METOIa

VY okBuUpy OBe TOKTOpCKE AucepTaiuje kopuinheHe cy cienehe MeTosae 3a MpoLecupame u

KapakTepH3aIyjy BapucTopa:

e [luponuTHyuka CUHTE3a HUHK-OKCUAA JOMMUPAHOT KOOAJITOM U MAHTAHOM.

e (Cunresa ommyT(I1l)-okcuna ,,camopacnpoctupyhom peakiijoM Ha COOHO] TeMIiepaTypu' .

e (Cunresa antumoH(IIl)-okcunaa ,,camopacnpoctupyhom peakiijom Ha COOHOj TeMIepaTypu'

y Pa3IMYUTUM PEAKIMOHUM MEIUjyMUMa, Ka0 U METOAOM PeAyKLHje Y eTUICH-TIUKOIY.

e [lpaBbeme BapHUCTOPCKMX CMEMIA YITPAa3BYYHOM XOMOTCHH3ALUjOM  II0jeIMHAYHO
CUHTETHCAHUX TMpEeKypcopa, Kao M METOJIOM [I0/laBalka aJuTHBa IPEKO pacTBopa
oarosapajyhux comm.

VYiTpa3ByuyHa akTHBaIja BAPHCTOPCKUX CMEIIIa IPaxoBa.

MexaHnuKa akTUBAIHMja BAPHCTOPCKUX CMeIlla MpaxoBa y MIaHETaPHOM MIIHHY .

L LIOK-CHHTEepOBame ™ BApuCTOpa CMEIITalkheM y30paka y Beh 3arpejany komopHy neh.

da3zna uwacHTHUUKAIM]ja MPEKypcopa M BapUCTOpa METOJOM PEHATCHCKE IudpakiroHe

ananmse Ha ypehajuma Rigaku® RINT 2000 w Ultima IV Rigaku.

e [lupuna 3a0pameHe 30HE MPaxoBa CHEKTPOCKOMHUjOM Y YATPasbyOM4acToj, BUIJBHBO] H
ommcko] wuH(ppanupBeHo] cBetmnoctd Ha Shimadzu UV-2600 cnektpodoTomMeTpy ca
ISR2600Plus uHTErpallioHOM CHEpOM.

e OppehuBame aktuBHe mnoBpuMHe npaxoBa BET anamuzom kopumrhemeM ayTOMaTCKOT
aZICOpIIMOHOT UHCTpyMeHTa Thermo Sorptomatic 1990.

e Mopdonomnike kapakTepUCTUKE MPAaXOBa U MUKPOCTPYKTYpPHA CBOjCTBA BapuCTOpa yTBpheHa
cy ckeHupajyhom enexkrpoHckoM mukpockonujoM (SEM, monen ypehaja TESCAN Vega 3
SB, u FESEM, wmonen MIRA3 TESCAN) u MeTogoM TPaHCMHUCHUOHE EJIEKTPOHCKE
mukpockonuje (TEM, monen ypehaja JEM-2100 UHR JEOL).

e CrpyjHO-HAIIOHCKE KapaKTEPUCTUKE BApUCTOpa oipeheHe Cy MepemeM INPOMEHE HaroHa
Kao OIrOBOpPA Ha JIOTAPUTAMCKY MPOMEHY CTpYje Ha HHCTpyMeHTy Keithley 237.

3.4. IIpuMEeHJLUBOCT OCTBAPEHUX pe3VJITaTa

OcTBapeHu pe3yaTaTH U3JI0XKEHH Yy OBO] JOKTOPCKO] JUCEpTAIldju BaXHH CY H
MPUMEHJBHBH, KaKO Ca TEOPUjCKOT acIeKTa IJie Cy M3JI0KEHa HOBa JleTaJbHA O0jalllberma yJaore u
MOBE3aHOCTH CeKyHAapHUX (ha3a Ha MUKPOCTPYKTYpHA U €IEKTPHUYHA CBOjCTBA BAPHCTOPA, TAKO U Yy
MpakTUIHOM cMmuciTy. Hanme, Benuku Hanpenak y nosehamy mosba mpo6oja MOCTUTHYT je y3 moMoh
JETHOCTaBHUX €KCIIEPUMEHTATHUX TEXHHKA, KOPUIINEHEeM JIaKo JOCTYIHHUX XEMHKAIHja U OTpeMe.
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300r E€KOHOMHUYHOCTH TIpOLIECHpama OTBOPEHA jeé MOTyhHOCT W €BEHTyajHe HHIYCTPH]jCKE
MpUMEHe, a HayyHa BepuduKalyja pesyaraTa noTepheHa je lUXOBUM 00jaB/bHBABEM Y BPXYHCKUM
MehyHapOIHUM Yacomucuma.

3.5. OteHa IOCTUTHYTUX CIIOCOOHOCTH KAaHIM/IATa 33 CAMOCTAIHN HAVYHHA DAl

Y cBoM pocamamimeM pany KaHauagar MapuHa BykoBuh, AWMIUI. MHX. TEXHOJOTH]E,
MIOCTUTTIA j€ 3HayajHe pe3yJsiTaTe M IOoKa3ajla BHUCOK CTENEH CIIOCOOHOCTH, CUCTEMAaTUYHOCTH U
3peNIOCTH Y aHaJM3u W pelaBamy mpobOiema. Kanampmar je CONCTBEHMM WHjejamMa yHena
WHOBAaTUBHOCT Yy CHUHTETCKE IIOCTYNKe, KOjU Cy IOTOM JIOBEeIM A0 A0OMjamka BapucTopa ca
M3y3yeTHO BHUCOKHM TIOJbeM TIpo0Ooja. 3aylarameM KaHauaaTra IOOWjeHH Cy OpHTHHAIHU H
caBpeMeHHU pe3ynTaTtu Koju he y OyayhHoctu omoryhutu nupuroBaHo AoOHjame BapucTOpa TavyHO
onpeheHnx kapakrepucTuka. Ha OCHOBY nocajamimer paja W HM3HETHX UYWBbeHHIA, Kommcuja
cMmatpa Ja je kanauaar Mapuna BykoBuh mokasana BeIMKY CKIOHOCT M CaMOCTAJTHOCT Y HAay4HO-
HCTPAXKUBAYKOM pasy.

4. OCTBAPEHHU HAYYHMU JONTPUHOC

4.1. ITpukas ocTBapeHNX HAYYHUX JOIPUHOCA

Y IIOKTOPCKOj IWCEpTalWju TIOJ Ha3uBOM ,,JloOWjame IMHK-OKCHJIHUX BapuUCTOpa ca
CyOMUKpPOHCKOM BEIMYMHOM 3pHAa M HM3Pa3sUTO BHUCOKUM IMOJbeM Mpoboja*“ kanmaumata Mapune
Bykosuh uctuuy ce cnenehu HayuyHu AONPUHOCH:

e Jlokazano je nma je moBehan caapikaj aguTHUBAa y HAHOCTPYKTYPHUM ITUHK-OKCHJIHUM
BapHCcTOpUMa 100ap MpHCTyn 3a noBehame noJba nmpodoja, jep JompuHOCH noBehamy yaena
€JIEKTPUYHO aKTUBHHX TPAHUIIA 3PHA.

e JloBehame campikaja amuTHBa OMOTYNHIIO j€ W CHIDKABamkE€ TEMIIEpAType CUHTEPOBAmA 32
Hekomuko ctotuHa (oa 300 mo 400) creneHu y oqHOCY HAa yOoOMYajeH HauMH MpOIleCHpamka
OBHX BapUCTODA.

e VTBpheHo je ma TPHCYCTBO BEJIMKE KOJWYMHE MMHUPOXJIOpa Kao ceKyHuapHe (ase He
yCIIOBJbaBa HY>KHO U MOTOPIIABAKE SIEKTPUYHUX CBOjCTaBa BAPUCTOPA.

e VYCTaHOBJBEHO j€ Ja je YJATpa3BydyHa akTHBallMja BapUCTOPCKHX CMeIIa IpaxoBa, Kao
MOTIYHO HOBa METO/1a, BpJIo edukacHa 3a moBehame mosba mpoboja.

e [loka3zaHo je &a je aMOHHUjyM-KapOOHAT MOTOJHO CPENICTBO 3a CIIPEYaBamEe ariiomepalidje
MPaxoBa NPUIMKOM MEXaHHYKE aKTHBALM]j€ Y MIIMHY.

e [loBe3uBame MOMEHYTHX METOJIa AKTHUBAIIM]e MMPEKypCopa UMao je CHHEPTHjCKO JICjCTBO Ha
MUKPOCTPYKTYPHA U €JIEKTPUYHA CBOjCTBA JOOHJEHUX BapUCTOPA.

4.2. Kputnyka aHajms3a pe3yJirara UCTPAKHUBAba

Jlocamamma JMTepaTypa Koja YKJbyUyje aHaau3y cajp)kaja aauTHBa Ha BapHUCTOPCKa
CBOjcTBa OMIIa je yrilaBHOM yCMEpeHa Ka CMamemy yiela oBUX KoHcTuTyeHarta. [loBehame ynena
aJInTUBA, Ka0 jeTHA OJ] CMEPHHIIA OBE TOKTOPCKE AMCEPTAIlje, MPECTaBIha BEJIUKY MTPEKPETHHILY Y
NPUIIPEMH HAHOCTPYKTYPHUX BapHucTopa. McuprnHa aHanu3a yTHIIaja CBake II0jeMHAYHE
cekyHmapHe ¢aze Ha CHUHTEpPaOWIHOCT, TYCTHHY, BEJIMYMHY 3pHa H CTPYjHO-HAIIOHCKY
KapakTepUCTUKY BapucTOpa oMoryhaBa HEJBOCMHUCIEHO TNpeaBulam-e BapHCTOPCKUX CBOjCTaBa y
KOpeJaluju ca yJIelnoM IMpeKypcopa. M3mokeHa aHanm3a omoryhaBa TOTEHIMpame KEJbEHUX
CBOjCTaBa BapUCTOpa MpWIMKOM Oynyhux ucrtpakuBama y OB0j Hay4yHOj oOsactu. CaszHama U
e(eKTH 10 KOJHX Ce JOILI0 KOpUIThemheM yITpa3ByuyHe U MEXaHUUYKE aKTHBAIU]je TIPUMECHIBUBU CY
HE caMo 3a Mpolecupame BapucTopa, Beh 1 3a MHOTe JApyre Matepujae.



4.3. Bepuduxkaumja HayYHUX JOIIPUHOCA

Kammunar Mapuna Bykosuh mnorBpamna je pesyinrate A0OMjeHE Y TOKY HU3pajae OBE
JOKTOPCKE AMCEpTalllje HBUXOBUM 00jaBJbMBAEM y yYacomucuMa MeljyHapoAHOT 3Haudaja, Kao U
IUXOBHM CAaoNIITaBakbeM Ha MelyHapogHuMm u jgomahmM ckymoBuma. M3 mucepramuje cy
MpoucTeKIu cneaehu pagosu:

Kareropuja M21:

1. Vukovié M, Brankovi¢ Z, Poleti D, Re¢nik A, Brankovi¢ G, ,,Novel simple methods for the
synthesis of single-phase valentinite Sb,Os* Journal of Sol-Gel Science and Technology 72
(2014) 527-533, 1F:1.532, ISSN: 0928-0707

2. Vukovi¢ M, Brankovi¢ G, Marinkovi¢ Stanojevi¢ Z, Poleti D, Brankovi¢ Z ,,Ultra-high
breakdown field varistors prepared from individually synthesized nanoprecursors* Journal
of the European Ceramic Society 35 (2015) 1807-1814, IF: 2.947, ISSN: 0955-2219

Kareropuja M34:

1. Vukovi¢ M, Brankovi¢ Z, Brankovi¢ G, ,,Ultrasonic pretreatment of nanoprecursors —
influence on electrical characteristics of high voltage ZnO varistors* Programme and the
Book of Abstracts / 3rd Conference of the Serbian Society for Ceramic Materials 3CSCS-
2015, June 15-17, 2015, Belgrade, Serbia, p. 108

2. Vukovi¢ M, Brankovi¢ Z, Poleti D, Brankovi¢ G, ,,High voltage varistors sintered by simple
conventional method* Program and the Book of Abstracts / Electroceramics XIV
Conference June 16-20, 2014, Bucharest, Romania, p. 36

3. Vukovi¢ M, Brankovi¢ Z, Brankovi¢ G, ,,Low temperature sintering of high voltage ZnO
varistors® Proceedings of the Conference for Young Scientists “The Tenth Students’
Meeting, SM-2013" and “The Third ESR Workshop, COST MP0904" November 6-9, 2013,
Novi Sad, Serbia, p. 65

4. Vukovi¢ M, Brankovi¢ Z, Poleti D, Recnik A, Brankovi¢ G, ,,Solid-state synthesis and
crystal growth of pure valentinite antimony(Ill) oxide* Program and the Book of Abstracts /
2nd Conference of the Serbian Ceramic Society 2CSCS-2013, June 5-7, 2013, Belgrade,
Serbia, p. 67

5. Vukovi¢ M, Zuni¢ M, Brankovié¢ Z, Brankovi¢ G, ,,Fine grained varistors prepared from
ZnO nanoparticles” Proceedings of the Conference for Young Scientists “The Ninth
Students’ Meeting, SM-2011" and “The Second ESR Workshop, COST MP0904” November
16-18, 2011, Novi Sad, Serbia, p. 54

Kareropuja M64:

1. Vukovi¢ M, Zuni¢ M, Brankovi¢ G, Brankovié Z, ,,Varistors obtained from nanosized ZnO
precursor for high frequency applications™ [Ilpoecpam u kmuea ancmpaxama Ilpse
Konghepenyuje /[pywmea 3a xepamuuxe mamepujane Cpouje 17-18 mapt 2011, beorpan,
Cpbmwja, ctp. 70

5. 3BAK/JbYYAK U ITPEUIOT

Ha ocHoBy cBera HaBeaeHor, Komucuja je MHIUBEHa Ja JOKTOpPCKa AHMCEpTaIyja
,»J100Mjame IMHK-OKCUIHNX BapuUCTOpa ca CyOMHKPOHCKOM BEIWYMHOM 3pHA ¥ U3PA3UTO BHCOKHM
noJbeM Mpoboja““ kanauaara Mapune BykoBuh mpenctaBiba OpUrMHAIaH U 3Ha4YajaH JONPHHOC Y
00JacTh ucTpaknBama TEXHOJOMIKO HHKEHEPCTBO, IITO j€ TOTBpheHO 00jaBJhbHBAKEM pe3yiTaTa
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y BpXyHCKUM MelyHapoaHum yaconucuma. Komucuja cmarpa aa cy npeaMer U IUJbEBU TOKTOPCKE
JycepTalyje y NOTIYHOCTH UCIYHEHH U Ja JUcepTalnja noJ Ha3uBoM ,,J{001jame IIMHK-OKCHIHUX
BapucTopa ca CyOMHKPOHCKOM BEJIMYMHOM 3pHa W U3Pa3UTO BHCOKMM TIOJbeM Tpoboja
3aJJ0BOJbaBa CBE IOTpeOHE KpuTepujyme, kao M na je Kanaupgar moka3ao BHCOK CTENEH
CaMOCTAJTHOCTH, & TIOCEOHO OPUTHHAIIHOCTH Y CBOM Pajy.

Nwmajyhu y Buay kBanurteT, 0OOMM M HAy4YHH IOMPUHOC JI0OUMjeHux pesyntara, Komucuja
npennaxe HactaBHo-HayuHoM Behy TexHOJIOMIKO-MeTamypIIKOr ¢akyyirera YHHUBEp3UTETa Y
beorpany na mpuxsatu oBaj Pedepar m momgHery nucepranmjy kanaugatra Mapune Byxosuh,
IUITIOMUPAHOT WHXKEHEpa TEXHOJIOTHje, W Ja WX MpPYXH Ha YBHJ JaBHOCTH Yy 3aKOHCKHU
npeasuheHoM poky, kao M ga Pedepar ynytu Behy HayyHMX o01acTH TEXHMUYKUX Hayka
VYHuBep3utera y beorpany um na HakoH 3aBpuieTKa Ipouenype mnosose Kanaupara Ha ycMeHy
on0pany aucepranuje npex Komucujom y uctom cacrany.

YJIAHOBU KOMHUCHUJE

[Tpod. ap Mejan [Tonern,
YHuusep3uret y beorpany,
TexHOIomKO-MeTaTypIIku (haKyITeT

Jp I'opan bpankoBuh, Hay4yHU CaBEeTHUK,
YHuusep3uret y beorpany,
WHCeTuTyT 32 MyITUAMCUUIIIIMHAPHA UCTPAXKUBaba

Hp 3opumna bpankoBuh, Hay4HHN CaBETHUK,
Yuusep3utet y beorpany,
HNHcTtutyT 3a MyITHAUCHMIUIMHAPHA UCTPAKUBAHA

Hp Anekcannpa JlamaeBuh, g01eHT,
Yuusepsutet y beorpany,
TexHOIOmKO-MeTaTypIIKH (HaKyaTeT



