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HACTABHO-HAYYHOM BERY IIPHPO/JHO- MATEMATI/I‘I
®AKYJITETA YHUBEP3UTETA Y IPUIITUHU CA IPUBPEMEHHUM
CEJIUIITEM ¥ KOCOBCKOJ MUTPOBHUIIH

Ha ceauuuu Hacrasno-nayusor Beha Ilpupoano-maremarHukor —Qaxynrera
Vuusepsuteta y [IpuinTHHu ca npuBpeMeHHM ceaumTeM y KocoBckoj MuTpoBuiH, koja je
onpana 08. 07. 2025. rogune (Ommyka 6p. 362/1) HMEHOBaHH CMO 33 YWIAHOBE KOMHCH]E 3a
Tperiex M OLEHY JOKTOPCKE Jucepraudje Mox HasHBoM ,HaHo-kommosuTu Ha 0asu TpH
npexypcopa mpesxke: NR, BR u SBR kayuyka“ kannunara Cnasuume Josanosuha, macrep
XEMHUApa, CTYJAEHTa Ha CTY/IHjCKOM TIPOrpaMy J0KTOPCKUX aKaJeMCKUX cTyanja XeMuja.

Hakon mperiexa JgocraB/beHe AucepTaiuje, cxoaHo 4wiaany 39. IlpaBminuxkom o
JIOKTOPCKMM aKaJeMCKHM cTyaujama IlpupopHo-maTemaTHukor dakynrera y Kocosckoj

MHUTpOBHIH, HMEHOBaHA KOMHCH]a Y CacTaBy:

1. ap Usan Pucruh, Baupeann mpodecop Texnomomkor ¢akyarera Hosu Can,
Vuusepsurera y Hoom Cany, npenceIHuK

2. pgp Cysana Camapsxkuja-JoBanoBuh, pegosuu npodecop IIMP-a Yuusepsutera y
[MpumtuHu ca npuBpeMeHUM ceaumTeM v KocoBeko) MHUTpOBHIM, MEHTOP U YWIaH

3. np Munena Mapunosuh-llunnosnh, Hayunn caBeTHHK MHCTHTyTa 3a HyK/eapHe
Hayke ,Bumda“-Mucruryr oj HaupoHamHor 3Hadaja 3a PemyGmuky Cpbujy,
Vuusepsurera y beorpany, MGHTOp H 4llaH

4. np Bojucias Josanosuh, penoBun npodecop [IM®-a Yuusepsurera y [pumTian ca
npuepemennm cegumreM y Kocosckoj MUTPOBHIH, 4IaH U

5. np bpanka Ilerkosuh, penoBuu npodecop IIM®-a Yuusepsurera y llpuintunun ca
npuspeMeHuM ceaumreM y Kocoscko) MuTposunm, 4ian

Hacrasuo-nayuynom sehy [IM®-a noaHocu ciaenehu
N3Bemiraj

1. OcHOBHH MOAALHN 0 KAHAHIAATY

Cnasuia Josanosuh je pohen 12. 12. 1971. roaune y Kpymesny. OcHoBHy WIKOIY Y
Kpyiuesuy 3agpuino je 1986. roaune 1 ucre rojnHe je ynucao XeMHjCKO-TEXHOIOLIKY IIKOILY
y Kpywesuy. Hakon 3aBpuerka cpeamwe wmkone 1990. roaune ynucyje Ilpupouuo-

maTematnuku (axynrer y [Ipuitnan, oacexk 3a XeMujy, Koju je 3apmuo 1995, roauue. Y
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nepuoay 1990.-1991. roaune 6mo je y JHA. ¥V pabpuum 3a npoussonmwy ryma ,, TRAYAL" y
Kpymepany, 3anombasa ce 1996. roguHe Ha nocJIoBHMa pa3Boja, Kao INIaBHH HHKEHEP 3a
paszeoj cmema. Ox 2006.-2008. rogure pammo je y ,,GPX Galaxy” y Pymu kao rimaBHH
TexHosor, aa 6u 2008.-2019. roaune Ouo 3anocnexn y ¢adpuuu ,Mitas“-, Trelleborg™ kao
MeHayep npousBoame. Y dabpuim komnosutanx cmMona ,,AXSYNTHA™ u3 lllanua 3anocino
ce 2019. roamue, Kao pyKOBOIMIAIl MPOH3BO/IIbE, HAKOH 4era UeTe roJuHe npenasu y ,,Deoflor
East® y Crapoj [Taz0BH rae je paguo kao pyKoBOAHIIAL ocTpojema. Mactep cryauje Xemuje
Ha [Ipupoano-maremaruykoMm ¢akynrery y IIpHIOTHHHM ca NPHBPEMEHMM CEIHINTEM Y
Kocorckoj Murporunu ynucyje 2013. roaune a 2014. ronune je ondbpanuo macrep pai. Hakon
Tora ynucyje Jlokropcke akageMmcke cryauje Xemuja Ha uctom ¢akynrery 2014. roaune a
ucnucyje ce 2018, roaune. [ToHOBO, Ha HCTOM (haKyNITETY, YIHCYje 1o ApyTH nyT JJokTopcke

akazgeMcke cryauje Xemuja 2023. roaune.

2. OCHOBHH NMOJALH O IHCEPTALMjH

Pykonuc JOKTOpCKe aMcepTanMje noja HasHBoM: ,,HaHo-KOMIO3HTH Ha 0a3u Tpw
npekypcopa mpexke: NR, BR u SBR kayuyka® kanaunarta Cinasuiue JoBanoBuha je Hanucan
y CKJIamay ca o0pas3ioKemeM JaTHM Y NPHjaBH TeMe H YCBOJCHHM IUIAHOM HCTpaXKHBama. Y
paay cy jacHO AeHMHHMCAaHH LH/BEBH HCTPAKHBAIA, KOja Cy BpILIEHAa Yy CKJIAAy ca CBHM
[IpaBIJIMMa MCTOJOIOTH]C HAYIHO-MCTPaKMBAUKOI pajia, a TOK UCTPaKHUBama y MOTIYHOCTH
0JroBapa 3axTeBHMa IOCTaB/beHHUX IIMbeBa. JlobujeHn pesynratu cy obpahenn, nperieano
TabeapHo U rpadUYKH MPE3CHTOBAHH H TYMAuCHH Y CKJIAIY ca PaHHjUM HCTPAXKHBABHMa U
nojalnMMa M3 JI0CTynHe auTeparype. Pax uma nobpy cTpyKTypy Koja caJpiKH CBE HEOIIXO/HE
eJICMCHTE JIOKTOPCKE JHCepTallije H IpeJcTaB/ba OPHIHHAIAH HayYHH JIONPHHOC HAay4HO]

00/1acTH XeMHje.

Hucepraunja je HanucaHa Ha 179 cTpaHHua TekcTa. Y cKJIONy AHCepTalllje Halasu ce

59 cauka, 50 taGena m 20 jennaunHa. Crincak nutepatype caapxku 178 pedepeHun.

3. [Ipeamer H IM/b AHCEPTANIHje

CaBpemeHa Hayka O MaTepHjalHMa CBe BHIIE CE OClamba HAa Pa3BOj HaNpeIHHX
KOMIIO3MTa ca npuiarohjeHuM cBojcTBUMA, noce0HO y JoMeHy enacromepa. Jexan on
eduKacHUX MPHUCTYMA Y TOM IIPaBLY jecTe KOMOHHOBAHE BHIIIE BPCTA €1JacCTOMEPA pa3IHINUTHX
CBOjCTaBa, y UH/bY A0OHjama MaTepHjajla ypaBHOTEXKEHHX MEXaHHYKHMX KapaKTepHCTHKA,
11000JbIIaHe OTIIOPHOCTH HA CIOJbHE YTHIIAje M MIMPEer CIIeKTpa MpHMeHe. Y TOM KOHTEeKCTY,

INpHMEHEe HaHO-NIyHWJA IIpeJCTaB/bajy JedaH O]l HajIepcleKTHBHUJUX MpHCTyNa 3a



yHarnpeheme nepdopmaHcH marepujana, jep yrolleme myHWIa HaHO-IHMeH3Hja omoryhapa
3Ha4yajHa nodoJbiIama 0e3 KOMIIPOMHCA Y TMorjieay Mace win ¢uiekcnouanoctu. [TocebHo je
3HayajHa NpUMeHa HaHo-rmyHuna nomyT 4ahu (CB), koja Moxke moGoseIIaTH CTPYKTYpaTHH
MHTETPHTET, TEPMHYKY CTaOMITHOCT M OTHOPHOCT Ha Xabame e/1acCTOMEPHHX KOMIIO3UTA.

MebyTHM, y3 TEXHOIOIIKE 3aXTEBE, CBE BHINIE Y (POKYC J0Ta3H H aCIEKT OAPKHBOCTH
H CMamCHba HeraTHBHOT yTHIIaja HAa JKMBOTHY CpPEeJMHY. Y TOM INpaBlly, HCTPaKHBamba Cce CBE
BHILIE YCMEPaBajy Ha JTHUMHYHY WIH MOTNYHY 3aMEHY KOHBEHIIMOHAIHUX ITYHHJIa Kao LITO je
yal), MpHMEHOM PEeLIMKIHPAHUX MaTepHjala momyT penukanpane ryme (RR) u peunkiupasor
rymeror npaxa (RP). Oakas npuctyn omoryhaBa pelukiiaxy TELIKO pa3rpaguBOr OTIAA,
CMamyje MOTPOLIKY [PUPOAHHX pecypca U HCTOBPEMEHO JIONMPHHOCH O4YyBamy JKHBOTHE
cpeaune. Ilopex Tora, yBohewme peUHMKIMPaHHX TIYHHJIA MOXE CTBOPHTH IIOBOJBHE
CHHEprucTHyke edexre y KOMOMHAIM)H ca JPYrHM aKTHBHMM NYHWIMMa, TIOCeOHO ¥y
ONTHMAJIHO 0/1a0paHuM KOHLEHTpalMjaMa M IIpH aJeKBAaTHOM TPeTMaHy I[OBpIINHE.
HcroBpemeno, cse Behim umHTepec NMOCTOjH 3a NMpHMeHY (U3MYKHX METoJa Kao ILITO je Y-
3padere paau MoaudHUKalHje CTPYKTypa U CBOjCTaBa KOMITIO3UTA, HA HAYHH KOJH je €KOJIOIIKH
[IPUXBAT/BMB M HHAYCTPHJCKH IPHMEH/BHB. YoTpeba y-3paderna, Kao Cpe/IcTBa 32 HHHLHPAmbe
YHaKPCHOT [I0Be3HBakha, Hy A1 KOHTPOIHCAHY MOAN(DHKALM]Y OJTMMEPHE Mpeske u omoryhasa
yHanpelheme MeXaHHYKHX M TepMHYKHX nepdopmaHcu Oe3 1o/1aBama XeMUJCKHX YHAKPCHUX
areHaca.

[lpenmer wucTpaxkuBama OBE [JOKTOPCKE [Hcepraiuje OHO je BHIIECKAIHO
CTPYKTYpPUPAHE €1aCTOMEPHMX HAHO-KOMIIO3MTa Ha 0a3u pPa3jIMYMTHX MPEKypcopa Mpexe:
npupoasor kayuyka (NR), ctupen-Oytaanen kayuyka (SBR) n noaubyraanena (BR), kao u
wuxoBux Onenan (NR/BR/SBR). Mctpakupame je oOyxBaraso aHalM3y YTHIaja cacTaBa
MoJMMEPHE MaTpHle, Tuna H caapkaja nyduna (uahu — CB, peunxsmpane ryme — RR n
rymeror npaxa — RP), kao u napamerapa npouecHpama (Temneparypa, 103a y-3paycia) Ha
CTPYKTYPY H CBOjCTBa yMpexkKeHHX enactoMepa. l{up McTpaxkuBama OMO je 1a ce yTBpAe
penaumje u3mel)y CTpykType, peosIolKiNX H MEXaHHYKHX CBOJCTaBa U TEPMHUKE CTaOUIIHOCTH,
y3 nocebaH axkleHAT Ha MOryhHOCT nmpHMeHe pPEeLMKIMPAaHMX KOMIOHEHTH Yy (QYHKLUH]H

NyHHIA.

4. OcHOBHe XHITOTe3€ 01 KOJUX Ce I10J1a3H.10 Y HCTPAKHBAILY

JedrHncame OCHOBHHX IIH/bE€BA MCTPaKHUBaFka OBE JOKTOPCKE AHCEpTAIlHje, MMoNa3u
0/1 OCHOBHE XMIIOTe3e Jia C€ HaHO-IYHWIA, 3aXBabyjyliH HBHXOBO] BEJIHKO] CHelH(pHYHO]

MOBPIIHHHM H CMOCOOHOCTH Jla HHTEparyjy ca MoaMMEPHOM MATPHIIOM Ha HaHO-CKallH, MOy




YCIIEIIHO KOPUCTHTH 3a Ojavyarme JOoOHJeHHX KOMIIO3MTa Ha 0asH pasiHyuTHX MpeKypcopa
mpexe. Takohe, nedmHHCcaHe Cy jomr jABe XHIOTe3e: Ja ce ONTHMAIHHM H300pOoM BpCTe H
KOHIIEHTpaIlHje HaHO-IyHHIa Mory noctiuhu nobosbuiamba y MEXaHHYKHM CBOJCTBHMA (HIID.
yBpcroha, MOYJI eIaCTHYHOCTH) H TEPMHYKO] CTAOHIHOCTH, PH YEMY YTHLIA] ITyHHIIa 3aBUCH
011 Ierose MopdoJIorHje, TUCIEP3Hje H XEMHJCKe MTPHPO/IE; H J1a Ce H3JlaralbeM KOMIIO3HTa Y-
3paderby (POPMHpPAjy YHAKPCHE Be3a Y MOIHMEPHO] MaTPHIH, IITO Y CHHEPTUJH ca eeKkTuma
HaHO-TIyHUJIa pe3yiTyje YHanpeheHHM MEXaHHYKHM W TePMHYKHM CBOJCTBMMA, IIOCEOHO Y

yciioBuMa rnoBehaHor Hanpesama WiId TepMHYKHX onTepehema.

5. Kpartak onuc cajap:kaja aucepraunuje

Jucepraumja je moae/beHa Ha 7 normaeiba: 1. Yeoa, 2. Teopujcku zeo, 3.
Excnepumentannu neo, 4. Pesyntath u auckycuja, 5. 3axsbyuum, 6. Jlurepatypa u 7.
Buorpaduja, makon wuera cy npare nparehe usjaBe 0 ayTopcTBRy Koje cy npeasuhene
ITpaBHIHMKOM O JOKTOPCKHMM aKaJeMCKHM CTy/IHjama.

Y npsom mornasby (¥600) NpeacTaB/beHH CY €1acTOMEPH KOjH Cy KOpHIIheHH y
M3paji OBE AMCEpTalHje, ’HXOB 3Ha4aj M KapakTepucTHKe 300T Kojux cy usabpanu. Cmemre
MojMMepa ce MNpHIpeMajy Aa OH ce MCIYHHIN 3aXTeBH MephopMaHCH Koje He MOry ja
3aJI0BOJbE TPEHYTHO PACMONIOKHBH TOJIMMEPH WM CBOjCTBAa Koja MM Heaoctajy. CBojcTBa
MOJMMEPHHX CMeIlla MOTY Ce KOHTPOJIIMCATH PEryaHcameM MopdosorHje cMmela, cacTaBa
cMmelne u yeiiosa o6paje. Takohe cy npejicTaB/beHa U myHua, 4al), peunkiaupana ryma (RR) u
peLMKIHpaHu r'yMeHH 1ipax (RP) koju nopej cMamera TPOIIKOBA POU3BO/IEE, MO00/bIIABA]Y
MeXaHMYKa H TepMHMYKa CBOJCTBAa J00HjeHHX Kommo3suta. IlpeacTaBibeHe Cy ITaBHE HIC)E,
(hopMyTHCaHH LIMJBEBH JJOKTOPCKE AHCEpTaLHje H OUEKHBAaHH PE3yITATH.

Jpyro nornassse (Teopujcku deo) naje netasbad Nperie/l A0cajallbHX HCTPAKHBAbA
M TCOPHjCKUX ca3Hamba pEICBAaHTHHX 3a OBY JOKTOpcKy auceprauujy. IToceOHa naxma
noceeheHa je mojeAMHaYHUM Kaydyuuma — mpupoaHoMm kayuyky (NR), Oyraaumen kayuyky
(BR) 1 ctupen-0yTtaaueH kayuyky (SBR) — kao ¥ iMXOBUM cMelraMa. J[eTa/bHO je TIpHKa3aH
MEXaHH3aM HHXOBE CHHTE3€, MOJIEKY/ICKa CTPYKTypa M CHCHH(UYHOCTH KOje YTHUY Ha
CBOjCTBa JI0OMjEHHX €1acToMepa, Kao M HBHXO0Ba yiora y GopMy/Ialuju KOMIIO3HTa KOJH Cy
npeaMet oBor paza. [ToceGHO je aHATH3HUPaH MPOLIEC BYJIKAHH3aIH]je CyMIIOPOM — 01 [IOYETHOT
cTtagujyma 10 popMHpama YHaKpCHUX Be3a — YKbYuyjyhu H BpcTe THX Be3a (MOHO- 1H- H
nomucynduane). MexanuszaMm By/IKaHH3alHje W T'YCTHHA yMpeKaBamba JHPCKTHO YTHYY Ha
Kpajiba MeXaHHYKa M TePMHYKa CBOjCTBA I'yMe, T€ j¢ pa3yMeBam€e OBOI Mpolleca K/bYYHO 33

KOHTPOJIY CBOjCTaBa KOMIIO3HTA.
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3HauajaH J1eo Noriiassba nocBeheH je MyHWIMMa, BbHX0BO] KJ1acHDHKALH]H, MEXaHU3MY
ojayaBama M YTHUA)y Ha nepdopmance kommo3uTa. /lerabHO je pasmaTpaHa HHTEPaKIHja
u3Mehy nyHuIa 1 NoaMMepHEe MaTpHUIIE, KOja 3aBHCH 071 XeMH]JCKHX H (PH3HYKHX CBOjcTaBa o0a
KOMIIOHEHTa, Kao M OJ cTeneHa aucrepsuje. IlpeacTaB/beHH cy peICBaHTHH MOJETH
OjayaBarma, Ka0 U KOHIICMNT CrieUH(HIHE MOBPIIMHE H AKTHBHHX JIOKallHja Ha myHHTy. Kako 6u
ce I0OMJIM TYMEHH ITPOM3BOIH XKeJbeHHX CBOjCTaBa I1opejl Kayuyka, y GpopMyauujy ce 1o1ajy
OpojHH agMTHBH Kao ILITO Cy: yOp3uBauM, AaKTHBAaTOPH, OMEKUIMBAa4M, AaHTHOKCHJAHCH,
CpeJICTBa 3a BYJIKaHU3alH]y U MyHuna. Ibiuxosa yjaora yTHue He caMo Ha PeaKTHUBHOCT TOKOM
ByJIKaHHM3auuje, Beh U Ha CTaOMIHOCT M AYroTpajHOCT 100HjeHUX cBojcTaBa. Pasmarpanu cy n
KHHETHYKH acTeKTH IIpolieca yMpekaBama H pa3MpekaBama y CHCTEMHMa Ha 0Oasu
Kay4yKOBHX CMellla, KA0 H MEXAHH3MH cTapema Komnosuta. [locebna naxma je nocsehena
TEPMO-OKCHaTHBHOM CTapely H IPOMEHaMa H3a3BaHHM Y—3paveeM — TEXHHKaMa Koje Mory
3HA4aJHO M3MEHHTH CTPYKTYPY H CBOJCTBa IOIMMEpa, OMI0 HEMOXKE/bHUM JIerpajallHOHUM
eekTHMa MM, Y KOHTPOJIUCAHUM YCIIOBHMA, CTa0MIM3aLMjOM M YHanpehemeMm cBojcTaBa.
3aBpIHM €0 ToryIaB/ka oOpaljyje KOHLENT OAPKMBOCTH W MOTYRHOCTH pelHKIHpama
OTMAaJHUX Tryma. ¥ TOM KOHTEKCTY, MPEICTaB/bEHH Cy peuuxidpadd kaydyk (RR) wu
peLHKIMpaHd rymenu npax (RP) kao airepHatuBe KOHBCHIHOHAIHUM IIyHHOLIMMA, [1PE CBCra
yahju (CB). BbuxoBa ymorpeGa omoryhaBa cMameme €KOJIOWIKOT OTMAajAa M MOIACTHIIAHE
KpY)KHE eKOHOMH]e, Y3 MOTEeHLH]jall 1a Y ONTHMAJIHO] KOHLIEHTPALH]H JOIIPHHECY MEXaHHYKO)]
M TepMHYKO] CTaOMIIHOCTH eJacToMepa.

Y  Exkcnepumenmannom Odeny TpHKa3aHH Cy CBH KOpalUM MCTPaKMBAYKe
METO/J0JI0TH]e, YKIbYUy]yhu H300p H KapakTepHCTHKE CHPOBHHA, IIPOLICC IPHIIPEME I'YMEHHX
CMellla KOMIIO3UTa, Ka0 M MeTojJe BHUXOBe Kapakrepusauuje. ONHCaHU CY CBH IPHMCHCHH
kayuymn (NR, BR, SBR), xemujcku anutueu 1 mynuna, ykeyayjyhun RP n RR, ca nHasnauyenum
nponssohaunMa u npunagajyhum cnemmdukanujama. JletasbHO je TNpHKasaH TOCTYIAK
MpHUIIpeMe CMeIla 3a BYJIKAaHH3aUH]y, ca akleHToM Ha ¢opmyrnaunje cuctema NR/BR/SBR y
pa3IMYHTHM OJHOCHMA H Ca pasJIMUMTHM cajpkajuMa ynoTpebibeHux myHHiaa. Haeenen je
peaocnen 1o/1aBamka KOMIIOHEHATa, YCJIOBH Melllama (TeMnepaTypa, Op3uHa, BpeMe), Kao U THIT
ypehaja kopumheH 3a npunpemy (ABoBajbak, MHKcep M ci.). Takolhe je omucan pexum
ByJIKaHH3allMje (TeMmepaTypa, NpHTHcaK, Bpeme). IIpHMemeHe cy pasjiHduTe MeToje 3a
HCIIMTHBake OcoOMHa aoOujeHnx koMmnosurta, ykeydyjyhu: FTIR cnekrpockonujy; SEM

Mukpockonujy; TG aHanu3y, HCIIHTHBaKE MEXaHHYKHX CBOjCTABa; aHAIM3a YMPEKEHOCTH




IPEKO MpOLEHEe I'YCTHHE YHAKPCHUX Be3a W HCIHTHBAaWkE OTIIOPHOCTH HAa CTapeme (TepMo-
OKCHIATHBHO M CTApebe Y—3pademeM).

Yerspro nornaesse (Pezyimamu u ouckycuja) oOyxsata meT MOAIOIIABBA Y KOJUMa
Cy NPHKa3aHH M aHAIM3UPAHH EKCIIEPUMEHTAIHU pe3yntatH y (opmu tadena u rpaduukux
npukasa. Y npBoMm Jeny aHalu3upaHa je ontumuzanuja ogHoca NR/BR/SBR kayuyka y nusby
IIOCTH3alba YPAaBHOTEKEHMX MEXaHHMYKMX CBOjcTaBa Koja HHcy Moryha mnojeanHavHuM
kayuyyuuma., HajmoBosbHHjH oxHoc yTBpheH je kao 40/40/20 phr, wto je mocayXuio Kao
OCHOBA 3a Jnasby (Gopmynauujy. 3aTHM je UCOMTHBAH yTHIA] KoHueHtpauuje yahu (CB) y
cucremy NR/BR/SBR (40/40/20), rae je nyHuso gogasano y koanuuHama o 20, 40, 60, 80 u
100 phr. Kao HajonTumannuju y norzieay 4spcrohe U OTIOPHOCTH Ha abpasujy HM3IABOjJHO ce
KkoMno3ut ca 60 phr uahu. Jla 6m ce mogatHO mpoBepuia oBa QopMynauuja, BapupaH je
caapxkaj SBR-a y cuctemy NR/BR/SBR/CB (ca koHcTanTHuM ogHocoM NR:BR =1:1 u CB =
60 phr). ITorBpheno je na je komnozuuuja 40/40/20/60 phr u namwe najmoBossuuja. [Totom je
M3BpIIEHA JIeIMMHYHA 3aMeHa yahu ca perukinpadoM rymoM (RR) u rymenum npaxom (RP),
y onHocuma CB/RR: 55/5, 50/10 u 40/20 phr. MctpaxkuBan je yTHLa] OBHX INyHWIAa Ha
MeXaHHYKa CBOjCTBa, MOpP()ONIOTHjy M TepMHYKY cTaOHIHOCT y30paka. 3a CBe Y30pKe
HCIIMTHBAH je YTHLA] CTapera (TepMO-OKCHIATHBHOT H y-3padckkeM), a 3a cucteMe ca RR/RP
nonaTHO cy oapeheHe eHepruje akTHBallMje yMpekaBala M peBep3Hje, Kao W aHaln3a
NOBPUIHHCKE MOpGOJIOrHje M TepMOrpaBUMETpHjcKa HCNUTHBama. Ha Kpajy, KOMIO3MT
NR/BR/SBR/CB/RP (40/40/20/55/5 phr) ynopeheH je ca KoMepUHjalTHHM MaTepHjaaoMm
komnauuje Giiclii Polimer Sanayi ve Ticaret INC, 1 10Ka3aHO je J1a UMa CJIHYHA MCXaHHYKa
CBOJCTBA, a 4aK M 00JbY OTIIOPHOCT Ha abpazujy.

Ilero mornassbe (3arxmyuax) npejacTaB/ba CUCTEMaTHYaH Iperiejl Haj3HavyajHHJHX
pesy/iTara OCTBapeHHMX Yy OKBHpY auceprauuje. Ca OH/BEM MNPErIeHOCTH H JIOTHYKC
CTPYKType, 3aK/by4lld CY OpraHH30BaHM Y MIECT LIeJIMHA, YETHPH LEIHHE Yy CKIaly ca
JMCKYTOBAaHHM J00HjeHHM pe3yNnTaTHMa, MeTa LUeTHHAa KOjH Ce OJHOCH Ha MCIYHEHe LH/BeBa 1
XHII0TE3a OBE JOKTOPCKE JAMCEepTallHje M 1IecTa LIeJIHHA KOja ce 0JTHOCH Ha APYIUTBEHY U eKOJIOUIKY
OlPAaBAaHOCT  HCTpakMBama.  3ak/py4ud 3a  kommosute  NR/BR/SBR/CB/RR u
NR/BR/SBR/CB/RP cy 360r cIHIHOCTH 00je/IMIBCHH Y jeAHY LEIHHY KOja HOCH 03HaKy 4.

Vwuecmom noerasmwy (/lumepamypa) nat je cniucak cBuX pedepeHun (pasoBa, KibHra
1 BeO cajToBa) KOpHIIAeHHX MPH U3paI JTOKTOPCKE JHCEpTaLHje.

V ceamom nornassey (Buozpaghuja) nara je dGuorpaduja KauaugaTa a HAKOH Tora cy
nate mnparehe H3jaBe O ayTOPCTBY Koje cy mnpeaBuljeHe NPaBUIHMKOM O JOKTOPKCHM

dKaJIEMCKHM CTy,E[Hj amMa.




6. OcTBapeHH pe3yJaTaTH W HAYYHH JONPHHOC AHCEPTaLIHje

YenewHo cy norepljeHe 0OCHOBHA M [1Be JI0/1aTHE XMITOTE3€ HA K0joj ce Ha3upana oBa
aMcepranMja a To je Aa HahHo-dectHue yahu y NR/BR/SBR/CB komno3uty yTudy Ha ojadame
H OTNOPHOCT Ha y-3pauerse. [Ipekuana uBpcroha, Moxyn npu 100% usnyxemy u TBpaoha ce
noeehasajy, 10K ce MPeKHIHO HU3AYXKemhe CMamyje ca nopehameM 103e 3pauera, Kao H yaela
CB nynuna. Ilpu Behiem caapikajy myHnITa, cBa H3MepeHa CBOjCTBA Ce CMakbyjy, Kao pesyaTar
momie aucriepsHje HaHo-dectHna CB y rymeno) marpuun. Ymortpeba HaHO-uecTHLA 4Yahy
noGosblana je MeXaHH4Ka CBOjCTBA H OTIIOPHOCT Ha CTapemhe CBUX KOMITO3HUTa Ha 0a3u OieHan
Kaydyka HaKkoH y-3padema. Ca BehMM caapikajeM MyHMIa, Mpolec Aerpajauuje JaHaua
(kMIame naHIa) mocTaje JTOMHHAHTHH]H O] HAKHAJHOT YMpekaBama TOKOM Y-3padeha.

Jlobujenn pesynratu notephyjy aa ce 4ah (CB) y NR/BR/SBR kommnoszutuma Moxe
JETHMHYHO 3aMEHHTH pelHKIHpaHoM rymMoM (RR) u penmknnpanum rymeHHm npaxom (RP)
0e3 3HauajHOr HapyllaBama KJbYYHHX MEXaHHUYKHX OCOOMHA Kao mTo cy TBpaoha, npekuaHa
4yBpcToha M NIPEKHAHO M3IyKeme, YNoTpeOOM OBHX CeKYHAApHHX pecypca oMmoryhasa ce
pa3Boj OAPKUBHJHX H €KOHOMCKH MCIUIATHBHJHX €JIaCTOMEPHHX CHCTEMA, YHME C€ JIOIIPHHOCH
CMamemy KOJWYMHE OTMaja BY/JIKAaHH30BaHE I'yMe H YyHarnpelyje eKOTOIIKH mnpodui
npouspona. OBH pe3yaratd oTBapajy MoryhHOCT 3a IIMPOKY IIPAKTHYHY [IPHMEHY
PEUHKITHPAHUX MaTepHjada y CaBpeMEHO] T'YMapcKO] MHAYCTPH)H, Y3 OYyBame TpPaKeHHX
byHKUHOHATHUX nepdopMaHCH.

V3umajyhut y 063Hp KOHTHHYHpPAHO IeHepHCame OTnajaa O BYJIKaHH30BaHE T'yMe M
orpaHuyeHe MoryhHOCTH HBeroBor TperMaHa, 0BO HCTPaKHBaHe HY/IH OJPKHUB NPUCTYI KOJH
MoBe3yje TEeXHOJIOMIKY HHOBalMjy ca ekonowkoMm ceemhy. JIenmuMHUHOM —3aMEHOM
KOHBEHLHOHATHOT nyHWiIa (dahu) peunknupanuM komnoHeHtama (RR u RP), omoryhasa ce
CMameH-¢ HEraTHBHOI' YTHIIAja Ha JKHBOTHY CPEIHHY H NPOAY’KaBa ;KHBOTHH IIHK/IYC OTIAIHE
ryme. HMctoBpemeHo, oBakBa (opMmyiandja yMamyje 3aBHCHOCT 01 (OCHIHHMX H3BOpa H
omoryhaBa pa3Boj eJIaCTOMEPHHX CHCTEMa 4YHja je IPOM3BO/IIbA TEXHOJIOUIKH M eKOHOMCKH
npuctynayauja. Ca CTaHOBMINTA JPYLITBEHE OJTOBOPHOCTH, OBAKBH PE3YJITATH IOJIPKaBajy
TPaH3HIH]y Ka LMPKYJapHO] €KOHOMHJH M OTBapajy MoryhHocT 3a yBoljeme eKOIONIKH
OJP:KHMBUX MaTepHjaa y IHPOKY HHIYCTPH]CKY ITPHMEHY.

Hayunn ponpuHOC M OpMIHHATHOCT JOKTOPCKE Auceprauuje kanaunata CraBuile
JoaHoBmha je noTBpheHa myOInKoBameM YKynHO 5 pajgoa y yaconucuma ca SCI nucte n 13
pajzoBa KOjH Cy CaoIUTEHH Ha Hay4yHHUM KoH(epeHmMjama, ox Tora je 1 pax M2la+

kateropuje, 1 pag M21a kareropuje, 2 paga cy M22 kareropuje u | pax je M23 kareropuje, 6




panoBa je kateropuje M33, 4 pana npumnazaa kareropuju M34, 2 pana kateropuju M63 u | pan
npHnaga kareropuju Moé4.

CBH HaBeJeHHM PaJoOBU Cy CaIpKHHCKH IOBE3aHH ca JOKTOPCKOM HCCPTAaLHjOM.
IlocebHY BpeIHOCT OBOj AOKTOPCKO] AMCEPTALIHjH Iaje paa KOjH je 00jaB/beH Y BPXYHCKOM
mehyHapoaHoM daconucy kateropuje M21a, Journal of Vinyl and Additive Tehnology, jep je
0] CTpaHe INIaBHOT YpeIHHKa 4acollica IporalicH 3a pajg Mecela cenremOpa 2024. roaune

(https://4spepublications.onlinelibrary.wiley.com/hub/journal/15480585/editorschoice ).

Panosu y waconucuma ca SCI ancre

Pan y Bonehem mehynapoanom uaconucy kateropuje M21a+

1. S. Jovanovié, S. Samarzija-Jovanovi¢, G. Markovi¢, V. Jovanovi¢, T. Adamovi¢, M.
Marinovié-Cincovié, Mechanical properties and thermal aging behaviour of
polyisoprene/polybutadiene/styrene-butadiene rubber ternary blend reinforced with carbon
black, Composites Part B 98 (2016) 126-133.
https://doi.org/10.1016/j.compositesb.2016.04.060

Pan y Boaehem melhynapoanom yaconucy kareropuje M21a

2. 8. Jovanovié, S. Samarzija-Jovanovi¢, V. Jovanovi¢, G. Markovi¢, J. Vujakovi¢, M.
Marinovi¢ Cincovié, Use of recycled rubber in carbon black as a filler in ternary blends of
NR/BR/SBR for the automotive tire industry, J] Vinyl Addit Technol. 10 (5), (2024) 1341-
1356. https://doi.org/10.1002/vnl.22128

Pan y mehynapoanom uaconucy kareropuje M22

1. 8. Jovanovi¢, S. Samarzija-Jovanovi¢, G. Markovi¢, V. Jovanovi¢, T. Adamovié, M.
Marinovi¢-Cincovi¢, Ternary NR/BR/SBR rubber blend nanocomposites, Journal of
Thermoplastic Composite Materials, 31(2) (2018) 265-287.
https://doi.org/10.1177/0892705717697778

2. V.lJovanovi¢, S. Jovanovi¢, G. Markovié, S. Samarzija-Jovanovié, S. Porobié, J. Budinski-
Simendi¢, M. Marinovi¢-Cincovi¢, Properties of Elastomeric Composites Based On Three
Network Precursors, Polymer Composites, 40(4) (2019) 1307-1314.
https://doi.org/10.1002/pc.24854

Pax y mehhynapoanom uaconucy kateropuje M23

1. S. Jovanovié, V. Jovanovi¢, G. Markovié, S. Samarzija-Jovanovié, Z. Milicevi¢, M.
Marinovi¢-Cincovié, J. Budinski-Simendi¢, Elastomers based on NR/BR/SBR ternary
rubber blend: morphological, mechanical and thermal properties, CI&CEQ, 25 (1) (2019)
31-38. https://doi.org/10.2298/CICEQ171106016J




Caonmrense ca mel)ynapoanor ckyna mramnano y ueanun M33

L.

S. Jovanovié, V. Jovanovié, S. Samarzija-Jovanovié¢, G. Markovi¢, B. Petkovi¢, M.
Marinovi¢-Cincovi¢, The effect of y—irradiation on mechanical properties of NR/BR/SBR
ternary rubber blend reinforced with carbon black, PHYSICAL CHEMISTRY 2016,
Belgrade (2016) Proceedings, pp. 557-560.

S. Jovanovi¢, V. Jovanovié¢, G. Markovi¢, M. Marinovi¢-Cincovic, J. Budinski-Simendic,
The effect of aging temperature on carbon black reinforced ternary rubber blend in railway
industry, ZELKON 16, Ni3 (2016), Proceedings, pp. 245-248.

S. Jovanovi¢, V. Jovanovi¢, G. Markovi¢, M. Marinovi¢-Cincovié, M. Gligori¢, N. Vukic,
S. Samarzija-Jovanovié, J. Budinski-Simendi¢, Effect of silica on the properties of
elastomeric materials based on NR/BR/SBR ternary rubber blend, XII Conference of
Chemists, Technologists and Environmentalists of Republic of Srpska, November 2018,
Tesli¢, Bosnia and Hercegovina, Proceedings pp. 204-210.

G. Markovi¢, S. Jovanovié, V. Jovanovi¢, D. Koji¢, J. Budinski-Simendi¢, Upotreba praha
otpadne gume za dobijanje kompozitnih materijala, 13 Medunarodno savetovanje Rizik i
bezbednosni inzenjering, Kopaonik 9-11 januar 2018, str. 220-225

J. Budinski-Simendi¢, D. Koji¢, G. Markovi¢, S. Jovanovié, T. Erceg, N. Vuki¢, L;j.
Tanasi¢, S. Samarzija-Jovanovi¢, The vulcanization properties of hybrid elastomeric
materials based on waste rubber powder, 27th International Conference Ecological Truth
& Environmental Research, 18-21 June 2019, Bor Lake, Bor, Serbia, Proceedings pp. 608-
614.

J. Budinski-Simendi¢, S. Jovanovi¢, V. Aleksi¢, G. Markovi¢, M. Radojkovi¢, J.
Pavli¢evi¢, LJ. Tanasi¢, V. Jovanovi¢, Rubber reinforcement and energy saving in tire
manufacturing technologies, VI International Congress “Engineering, Environment and
Materials in Processing Industry*, Jahorina, March 11-13, 2019, pp. 580-586.

Caonmreme ca Mel)yHapoaHor cKyna mraMmnano y ussoay M34

3

S. Jovanovié, G. Markovi¢, S. Samarzija-Jovanovi¢, M. Marinovi¢-Cincovié, V.
Jovanovi¢, J. Budinski-Simendi¢, The influence of gamma-irradiation on mechanical
properties of nano-silica reinforced ternary NR/BR/SBR rubber blend, INTERNATIONAL
Conference on Radiation and Applications in Various Fields of Research (4th), May 23.-
27.Ni§ (2016), The book of abstracts, pp. 206.

S. Jovanovi¢, G. Markovi¢, V. Jovanovi¢, M. Marinovi¢-Cincovi¢, S. Samarzija-
Jovanovi¢, D. Kojié, J. Budinski-Simendi¢, Irradiation resistance of elastomer based on
ternary rubber blends reinforced of nano-filler, FIFTH INTERNATIONAL Conference on
Radiation and Applications in Various Fields of Research, 12. 06. - 16. 06. 2017 | Budva |
Montenegro, The book of abstracts, pp. 184.

S. Jovanovié, G. Markovi¢, M. Marinovi¢-Cincovié, V. Jovanovié, D. Kojic, Lj. Korugic-
Karasz, J. Budinski-Simendi¢, The influence of carbon black on thermal degradation and
gamma irradiation resistance of elastomeric composites based on three network precursors,
SIXTH INTERNATIONAL Conference on Radiation and Applications in Various Fields




of Research, 18. 06. - 22. 06. 2018 | Ohrid | Macedonia, The book of abstracts, pp.256.

4. 8. Jovanovié, V. Jovanovié¢, G. Markovic, S. Samarzija-Jovanovi¢, M. Milenkovi¢, M.
Marinovié-Cincovi¢, The influence recycled rubber on the mechanical and thermal
propertics of elastomeric composites, XIII International conference of social and
technological development, Trebinje, June, 06-09. 2024. Republic of Srpska, B&H, Book
of abstracts pp. 93.

Caomuremne ca CKyIna HAHHOHAJIHOT 3HAYaja WTAaMNaHo y neauau M63

1. J. Budinski-Simendi¢, V. Jovanovié, S. Jovanovié¢, G. Markovi¢, D. Koji¢, J. Pavli¢evic,
N. Vukié¢, Milena Marinovic-Cincovié, Postupci recikliranja otpadnih gumenih proizvoda
za dobijanje elastomernih hibridnih materijala, XXIII Savetovanje o biotehnologiji, Cacak,
Srbija, 9. 1 10. mart 2018. godine, Zbornik radova, str. 234-239.

2. J. Budinski-Simendié, S. Jovanovié, G. Markovié, V. Aleksi¢, V. Jovanovié, J. Tanasié, S.
Samarzija-Jovanovi¢, Strukturiranje elastomernih materijala za primenu u poljoprivredi,
XXIV Savetovanje o biotehnologiji, Cagak, Srbija, 15. i 16. mart 2019. godine, Zbornik
radova, str. 331-336.

Caonmreme ca CKyNna HALMOHAIHOT 3HAaYaja wTamnano y ussoay Mé4

1. S. Jovanovié, G. Markovi¢, V. Jovanovié, M. Marinovi¢-Cincovi¢, S. Samarzija-
Jovanovié, D. Koji¢, J. Budinski-Simendi¢, Effect of irradiation of sulfur cured
NR/BR/SBR ternary rubber blend, 12 Symposium “Novel tehnologies and economic
development”, Leskovac (2017), Book of abstracts, pp. 89.

7. 3ak/by4ak

Ha ocHOBY H3BpLICHOr YBHJa Yy MOKTOPCKY JAucepTandjy kanaugata Crasuiue
Josanosuha, Komucuja je Munubema 1a je aucepraija ypahena y ckiamy ca o1o0peHOM
TEMOM H TNpEJACTaB/ba OPHTHHATHH H CaMOCTAIHM pajl KaH/IWJaTa, HalMCcaH y CKiIaly ca
[TpaBHJIHMKOM O JOKTOPCKHM aKaJeMCKHM cTyaHjama [Ipupoano-maTeMaTHukor akyirera
Vuupepsutera y [lpumruan ca npuBpemenum ceaumreM y Kocosckoj Mutposuim.
Pesynrati 100MjeHH Yy OBOj JAOKTOPCKO] AMCEPTAlMjH Cy BepH(HKOBAHH mNyOIHMKOBaHmEM
yKyIHo 5 paznosa y yaconucuma ca SCI iucte u 13 pajgoBa KojH Cy CaoNIUTCHH HA HAYYHHM
koH(pepeHunjama, ox Tora je 1 pax M21la+ xareropuje, 1 pag M21a kareropuje, 2 pana cy M22
kareropuje u 1 pax je M23 kareropuje, 6 panosa je kareropuje M33, 4 pama npunaia

kateropuju M34, 2 pana kareropuju M63 u | pan npunana kareropuju M64.




Ha ocuosy nasezenor, Kosucuja npeanaxe HacraBno-nayunom sehy [pupoiano-
mareMatnykor Gakyirera YHuBepiuTeTa y [IpHWITHHH €2 MpHBPEMEHHM CC/HUITEM Y
Kocosckoj MHTpOBHLUM Ja JOKTOPCKY AMcepTauM)y Mo Hasusom: , Hano-komnosuti ma Buin
Tpu npexypeopa mpeke: NR, BR 1 SBR kayuyka™ npuxsati 1 0100pH kaHannaty Craemnuiy

Josanosuhy, meHy yeMcHY 010paHy.
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