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1. Значај и допринос докторске дисертације са становишта актуелног стања у 

одређеној научној области 

Докторска дисертација кандидата Драгана Џунића, дипл. маш. инж., под насловом 
"Анализа процеса трења и хабања нанокомпозита са металном основом", 
представља резултат научноистраживачког рада кандидата у актуелној научној области 
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анализирао и систематизовао постојећа сазнања из ове области, а затим извео сложена 
лабораторијска испитивања и најзад дошао до научио заснованих закључака. 

Развој композитних материјала је претходних година усмерен на ојачање 
материјала нанометарским честицама ојачавача. Преглед теоријских и литературних 
извора је показао да је добијање композита ојачаних наночестицама у почетној фази. 
Испитивани нанокомпозитни материјали са металном основом, засновани на легурама 



ZA-27 H A356 cy ,no6HjeHH KOMIIOKaCTHHr rrocTyrrKoM (,no,naBm:ne qecTHIJ;a ojaqaBaqa y 

rronyoqBpCJIH pacTOrr OCHOBHe Jierype ), y HHCTHTYTY 3a HYKJieapHe HaYKe BHHqa. )J;o6Hjalhe 

H HCIIHTHBalhe HaHOKOMII03HTa je ,neo HayqHO HCTpiDKHBaqKor rrpojeKTa MHHHCTapCTBa 

rrpocBeTe, HaYKe H TexHoJiomKor pa3Boja Perry6JIHKe Cp611je. HcrrHTHBalha HaHOKOMII03HTa . . 
ca OBHM OCHOBaMa OJaqaHHX KepaMHqKHM HaHO qeCTHIJ;aMa rrpe,ncTaB.JI,ajy JIOrHqaH CJie,n 

aKTHBHOCTH, HaKOH ycrremHor ,no6Hjalha KOMII03HTa ojaqaHHX KepaMHqKHM MHKpO 

qecTHIJ;aMa H qecTHIJ;aMa rpa$HTa. 

0 aKTyeJIHOCTH ,no6Hjalba H HCIIHTHBalha HaHOKOMII03HTa rOBOpH H qHiheHHIJ;a 0 

HerrocTojalhy orrmTerrpHxBaheHHX .ne$HHHu;Hja y rrome,ny yTHu;aja HaHO qecTHu;a Ha 

MeXaHHqKe H TpH60JIOIDKe KapaKTepHCTHKe KOMII03HTa. IJpeme,noM JIHTepazypHHX H3BOpa 

3aK.JI,yqyje ce ,na ,no,naBalhe HaHo qecTHu;a ojaqHBaqa YTHqe Ha CTpYKTYPHY rrpoMeHy 

MaTepHjaJia OCHOBe H CaMHM THM y3pOKyje y IIOTIIYffOCTH ,npyraqHje IIOHamalbe y O,[(HOCy Ha 

KOMII03HTe ojaqaHe MHKpO qecTHIJ;aMa. 

KaH,nH,[(aT je H3BpillHO CHCTeMaTH3aiJ;Hjy H H3BeO KpHTHqKy aHaJIH3Y IIOCTOjeJ.m:x 

3Halba, KaO H peJieBaHTHHX HayqHHX pe3yJITaTa KOjH ce O,[(HOCe Ha 06JiaCT HCTpiDKHBalha 

,[(OKTOpCKe ,[(HCepTaD;HJe. 

Ha OCHOBY CIIpOBe,neHe aHaJIH3e KaH,nH,naT je .ZJ;e$HHHCaO rrpe,nMeT H IJ;H.JI, COIICTBeHHX 

HCTpa:>I<HBalha H H3BpillHO 6pojHa HCIIHTHBalha MeXaHHqKHX H TpH60JIOillm 

KapaKTepHCTHKa HaHOKOMII03HTa. Y CJIOBH HCIIHTHBalba cy o,npe~eHH y CKJIMY ca aKTyeJIHHM 

TpeH,nOBHMa HCIIHTHBalba HaHOKOMII03HTa ,n06HjeHHM Ha OCHOBY CHCTeMaTH3aiJ;Hje 

peJieBaHTHHX HayqHHX pe3yJITaTa. 

IJpe,nMeT HCIIHTHBalha je ycrrocTaB.JI,alhe 3aBHCHOCTH MeXaHH~HX ca CTpYKTYPHHM, 

TpH60JIOillKHX ca MeXaHHqKHM KapaKTepHCTHKaMa HCIIHTHBaHHX HaHOKOMII03HTa. }J;o6HjeHH 

pe3yJITaTH YKa3yjy Ha ,na.JI,e rrpaBu;e YHarrpe~elha rrocTyrrKa ,no6Hjalha HaHOKOMII03HTa 

KOMIIOKaCTHHr IIOCTyrrKOM H HCTOBpeMeHO rrpHKa3yjy YTHIJ;aj HaCaBpmeHOCTH MaTepHjaJia, y 

rrorJie,ny pacrrope,na HaHoqecTHu;a y MaTepHJaJIY ocHoBe H rrpHcycTBa racHHX MexypoBa, Ha 

MeXaHHqKe H TpH60JIOIDKe KapaKTepHCTHKe HaHOKOMII03HTa. 

Pe3yJITaTH ,n06HjeHH TOKOM HCTpa)I(HBalba y OKBHpy H3pa,ne ,[(OKTOpCKe ,[(HCepTau;Hje 

rrpy)l(ajy peJieBaHTHe rro,naTKe H Bpe,nHe HH$opMau;Hje o YTHIJ;ajy pa3JI~HTHX rrapaMempa 

y,neJia ojaqHBaqa y MaTepHjaJIY OCHOBe Ha MeXaHHqKe KapaKTepHCTHKe H 6p3HHe KJIH3alha H 

HOpMaJIHOr OIITepelielha Ha TpH60JIOillKO IIOHamalbe HaHOKOMII03HTa. TaKo~e, OBOM 

,nHcepmu;HjoM y BeJIHKoj MepH YMalheH je He,nocTaTaK ,noMalie JIHTepaType H3 TpH6oJiorHje 

HaHOKOMII03HTHHX MaTepHjaJia. 

2. Ou;eua JJ:a je ypaljeua JJ:OKTopcKa JJ:UcepTan;uja pe3yJITaT opuruuaJiuor uayquor pa,ll;a 
KaHJJ:UJJ:aTa y o,!J;rosapajylioj uayquoj o6JiacTu 

KoMHCHja cMaTpa ,na ,noKTopcKa ,nHcepmu;Hja KaH,nH,naTa )J;paraHa UYHHlia, ,nHIIJI. Mam. 

HH)I(., rro.n HaCJIOBOM "AuaJiu3a npou;eca TpeH.a u xa6aiLa HaHOKOMD03HTa ca MeTaJIHOM 
OCHOBOM", rrpe,nCTaB.JI,a pe3yJITaT OpHrHHaJIHOr HayqHor pa,na. 06p~eHa TeMa je BeOMa 

aKTyeJIHa H 3HaqajHa 3a pa3BOj IIpHMelheHHX HaYKa y 06JiaCTH TeOpHjCKOr H 

eKcrrepHMeHTaJIHor HCTpa)I(HBalha TpH6oJiorHje H caM pa3Boj HaHOKOMII03HTa. KaH,nH,naT je 

CTeKaO BeJIHKO HCKyCTBO y H3BO~elhy MeXaHHqKHX H TpH60JIOillKHX HCIIHTHBalha MaTepHjaJia 

Jia6opaTOpHjCKHM pa,nOM H aHriDKOBalheM Ha rrpe,nMeTHMa OCHOBe TpH60JIOrHje, 

TpH60MeXaHHqKH CHCTeMH, MaillHHCKH MaTepHjaJIH H HH)I(elhepcKH MaTepHjaJIH. Ey,nyJ.m: ,na 

je Ha rrpaKTHqffOM HHBOY II03HaBaO BeJ.m:ey MeTO,[(a HCIIHTHBalba MeXaHHqKHX H 

2 



T})H60JIOIDKMX KapaKTepHCTHKa MaTepHjaJia, ycrreo je ,[(a pe.3yJITaTe HCIIHTHBaJ.Da 

HaHOKOMII0.3HTa IIOBe:>Ke H o6pa.3.JiO:>KH O,[(rOBapajylrn:M .3aKOHHTOCTHMa. 

06paljeHa reMa je BeoMa aKryeJIHa H .3HaqajHa .3a pa.3Boj HayKe y o6JiaCTH pa.3MaT}JaiDa 

yrH:u;aja rrapaMerapa .[(06HjaiDa H y.[(eJia qecrHqHor ojaqaBaqa Ha IDeroB pacrrope.[( y 

MaTepHjaJIY OCHOBe H Ha MeXaHHqKe H T}JH60JIOIDKe KapaKTepHCTHKe HaHOKOMII0.3HTa. 

KaH,[(H,[(aT je ,[(eTa.JhHO H cry.[(H0.3HO, y CKJIMY ca HayqHHM rrpHH:U:HIIHMa, peaJIH.30Bao 

BeOMa 06HMHa eKCIIepHMeHTaJIHa HCIIHTHBaiDa MeXaHHqKHX H T}JH60JIOIDKHX 

KapaKrepHCTHKa rrpeTXO,[(HO .[(06HjeHHX H rrpHrrpeMJDeHHX HaHOKOMII0.3HTa. KoMII0.3HTH ca 

ZA-27 H A356 ocHOBOM ojaqaHH cy ca 1, 3 H 5% y.[(eJia HaHo qecrH:u;a Ah03 H SiC, 

BeJIHqHHe 20-30 nm H 50 nm, pecrreKTHBHO. HcrrHTHBaiDHMa cy .[(06HjeHH pe.3yJITaTH MaKpo H 

HaHO MepeH.a TBp,[(Olle, rrpH qeMy cy rrpHJIHKOM IIOCTyrrKa HaHO YTHCKHBaH.a ,[(06HjeHe H 

Bpe,[(HOCTH MO,[(yJia eJiaCTHqHOCTH IIOBpiDHHCKMX CJIOjeBa HaHOKOMII0.3HTa. TpH60JIOIDKa 

HCIIHTHBaH.a cy H.3Be,[(eHa Ca :QHJDeM O,[(pe~HBaH.a .3aBHCHOCTH T})H60JIOIDKHX <)leHOMeHa 

T}JeH.a H xa6aH.a 0,[( IIpOMeHe KOHTaKTHHX rrapaMeTapa, 6p.3HHe KJIH.3aH.a H HOpMaJIHOr 

orrrepelieiDa. ,Zl;eTa.JhHOM aHaJIH.30M .[(06HjeHHx T}JaroBa xa6aH.a rryreM orrrHqKor 

MHKpOCKOIIa, CKeHHpajylier eJieKTpOHCKOr MHKpOCKOIIa H ype~aja .3a eHepreTCKO 

,[(HCIIep.3HBHY aHaJIH.3y, KaH,[(H,[(aT Je, IIpHMeHOM ,[(OCa,[( CTeqeHHX .3HaiDa H II0.3HaBaH.eM 

aKTyeJIHOr CTaH.a H.3 06JiaCTH HCIIHTHBaH.a · HaHOKOMII0.3HTa, O,[(pe,[(HO ,[(OMHHaHTHe 

MexaHH.3Me xa6aH.a. 0BHM aHaJIH.3aMa ycrremHo je .[(e<)lHHHCaH rrpo:u;ec O,[(BHjaiDa xa6aiDa. 

11Majylrn: y BH.[(Y qHIDeHH:U:Y ,[(a HaHo qecrH:u;e, .36or cBoje rrpHpo,[(e, Te:>Ke amoMepa:u;HjH 

.[(06HjeHH pe.3yJITaTH rrpe,[(cTaBJDajy .[(06py · ocHoBy .3a .[(e<)lHHHCaiDe 6y.[(ylrn:x rrpaBa:u;a 

yHarrpe~eH.a H pa.3BOja KOMIIOKaCTHHr IIOCTyrrKa ,[(06HjaiDa KOMII0.3HTa. YHarrpe~eiDe 

rrocryrrKa .[(06HjaiDa ce O,[(HOCH Ha BapHpaiDe 6p.3HHa MemaiDa H BpeMeHa rpajaiDa MemaiDa 

IIOJiyoqBpCJIOr paCTOIIa MaTepHjaJia OCHOBe HaKOH ,[(O,[(aBaiDa HaHO qeCTH:Qa ojaqaBaqa. 

Ha OCHOBY CBeo6yxBaTHe H KpHTHqKe aHaJIH.3e HayqHHX .3HaH.a H.3 OBe o6JiaCTH, 

.[(e<)lHHHCaH je HaqHH H MeTO,[(OJIOrHja HCIIHTHBaH.a yrH:u;aja y.[(eJia ojaqaBaqa Ha CTIJYKTYpHe 

H MeXaHHqKe KapaKTepHCTHKe, a .3aTHM IDHXOB YTH:Qaj Ha T}JH60JIOIDKO IIOHamaiDe 

HaHOKOMII0.3HTa. 0pHrHHaJIHOCT HayqHor pa,l1;a, HCT}Ja:>KHBaH.a H pe.3yJITaTa OCTBapeHHX y 

OKBHpy OBe ,[(HCepra:u;Hje OrJie,[(a ce, H.3Me~y OCTaJIOr, H y CJie,[(elrn:M eJieMeHTHMa: 

• ,ZJ;e<)lHHHCaHa je MeTO,[(OJIOrHja HCIIHTHBaH.a MeXaHHqKHX KapaKTepHCTHKa 

HaHOKOMII0.3HTa rrpHMeHOM rexHHKe HaHo yrHCKHBaiDa. 

• 0.[(pe~eH je yrH:u;aj ,[(O,[(aBaiDa HaHo qecrH:u;a Ha CTPYKTYpHe KapaKrepHCTHKe 

HaHOKOMII0.3HTa, a .3aTHM YTH:Qaj THX KapaKTepHCTHKa Ha MeXaHHqKe H T}JH60JIOIDKe 

KapaKTepHCTHKe. 

• ,ZJ;e<)lHHHCaH je yrn:u;aj KOHTaKTHHX rrapaMeTapa Ha T})H60JIOIDKe <)leHOMeHe, T}JeH.e H 

xa6aiDe HaHOKOMII0.3HTa. 

• llCT}Ja:>KHBaqKHM pe.3yJITaTHMa yrrOTIIYffieHa cy HayqHa Ca.3HaH.a 0 TpH60JIOIDKHM 

KapaKrepHCTHKaMa HaHOKOMII0.3HTa Ha 6a.3H ZA-27 H A356 Jierypa. 

• AHaJIH.30M T}JaroBa xa6aiDa .[(e<)lHHHCaHH cy ,[(OMHHaHTHH MexaHH.3MH xa6aiDa. 

CHHTe.30M OBHX pe.3yJITaTa Ca pe.3yJITaTHMa H.3pa:>KeHHM KpHBHM xa6aH.a H aHaJIH.30M 

rrpHKyrrJDeHHX rrpo.[(YKaTa xa6aH.a .[(e<)lHHHCaHo je O,[(BHjaiDe rrpo:u;eca xa6aiDa. 

• ,ZJ;e<)lHHHCaH je YTH:Qaj pa.3JI1fqHTHX ojaqaBaqa Ha MeXaHHqKe H T})H60JIOIDKe 

KapaKTepHCTHKe HaHOKOMII0.3HTa. 
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3. TiperJie,ll; ocTBapeHHX pe3yJITaTa pa,11;a KaH)J;H,ll;aTa y o,11;rosapajylioj HayqHoj o6JiaCTH 

,nparaH I,IyHHli je poljeH 29. 07. 1981. ro,[(HHe y EaiDa.rry~H, oiTmTHHa EaiDa.rryKa, 
PeiTy6JIHKa EocHa H Xep~eroBHHa. Ca.[(a )I(HBH y KparyjeB~y. O)l(eiDeH je H HMa je.[(HO ,[(eTe. 
Y ocHOBHY mKony yiTHCaH je y po.[(HOM MecTy, a 3aBpmHo je y KparyjeB~Y 1996. ro,[(HHe ca 
O,[(JIHtJHHM yciTexoM. Cpe.[(IDY IlpBy KparyjeBaqKy rHMHa3Hjy, ITpHpO.[(HO-MaTeMaTHqKH cMep, 
3aBpmHo je y KparyjeB~Y 2000. ro,[(HHe ca O.[(JmqHHM yciTexoM. 

MamHHCKH ljlaKyJITeT y KparyjeB~Y 3aBpmHo je 2008. rO.[(HHe Ha cMepy 3a 
IJpOH3BO,[(HO MaillHHCTBO H HH.[(YCTpHjCKH HH)I(elbepHHr Ca ITpoceqHOM O~eHOM 8.45. 
,lJ;HITJIOMCKH pa.[( ITO.[( HaCJIOBOM "Ynpa6/ba1-be 31-tal-beM y CIM oKpy;)!Cel-by", o.[(6paHHO je ca 
o~eHoM 10 (.[(eceT). ,lJ;oKTopcKe cTy.[(Hje Ha MamHHCKOM <PaKyJITeTy y KparyjeB~Y YITHcao je 
illKOJICKe 2008/2009. rO,[(HHe. IlOJIO)I(HO je CBe ITpe.[(BHljeHe HCITHTe ca ITpoceqHOM O~eHOM 
10.00 H CTeKaO YCJIOB 3a H3pa.[(y ,[(OKTOpCKe Te3e ITO,[( HaCJIOBOM "AHaJlU3a npotjeCa mpel-ba U 

xa6a1-ba 1taHOKOMn03Uma Ca MemaJlHOM OCH060M 11
• 

ITo 3aBpmeTKY pe.[(OBHHX CTY.[(Hja yiTHcyje .[(OKTOpcKe cTy.[(Hje Ha MaTHqHoM ljlaKyJITeTy 
H 2009. rO,[(HHe 6Hpa ce y 3Balbe HCTpa)I(HBaq-capa,[(HHK. AKTHBHO yqeCTByje y H3BOljeiDy 
HaCTaBe y OKBHPY cne.[(eli.Hx ITpe.[(MeTa: 

• MamHHCKH MaTepHja.rrH, I ro,[(HHa ocHOBHHX cTy.[(Hja, 2008.-2015., 

• OcHoBe ITpe.[(y3eTHHqKor MeHaJ,IMeHTa H eKOHOMHje, I ro,[(HHa ocHOBHHX cTy.[(HJa, 
2008.-2015., 

• OcHOBH TPH6onorHje, III ro,[(HHa ocHOBHHX cTy.[(Hja, 2008.-2015., 

• IIpe.[(y3eTHHillTBO, III ro,[(HHa ocHOBHHX cTy.[(Hja, 2008.-2015., 

• TpH6oMexaHH~H cHcTeMH, I ro,[(HHa MacTep CTY.[(Hja, 2011.-2013., 

• IIpe.[(y3eTHHqKH ITpo~ec, I ro,[(HHa MacTep CTY.[(Hja, 2008.-2015., 

• IIpe.[(y3eTHHqKH ITpo~ec, Je.[(Horo,[(HilliDH MacTep, 2011.-2015., 

• HH)I(eiDepcKH MaTepHja.rrH, I ro,[(HHa Yp6aHo HH)I(eiDepcTBO, 2013.-2015 .. 

KaH,[(H,[(aT je aKTHBHH qnaH CpiTcKor TpH6onomKor .[(pymTBa OJ( 2011. ro,[(HHe H 
KoMHCHje 3a ITpOMO~Hjy ljlaKynTeTa OJ( 2012. ro,[(HHe. 

Y TOKY ,[(oca,[(amlber pa,[(Hor BeKa, yqecTBOBao je y pea.rrH3a~HjH Beli.er 6poja ITpojeKaTa 
H ,[(0 Ca,[(a o6jaBHO 28 pa.[(OBa y HayqHHM qacOITHCHMa Ca pe~eH3HjOM, KaO H y 360pHH~HMa 
pa.[(oBa ca .[(OMali.Hx H MeljyHapo.[(HHX HayqHo-cTpyqHHX cKyiToBa. HeKOJIHKO pa.[(oBa je 
ITpornameHo opHrHHa.JIHHM HayqHHM pa.[(OBHMa, a ce,[(aM pa,[(oBa je o6jaB.JDeHo Ha SCI JIHCTH, 
.[(Ba pa.[(a KaTeropHje M21 H ITeT pa,[(oBa KaTeropHje M23. TexHHqKH ype.[(HHK je 36opHHKa 
pa.[(oBa KoH<JJepeH~Hje ,SERBIATRIB' 13" H ITOMoliHHK ype.[(HHKa qacoiTHca ,Tribology in 
Industry" OJ( 2013. ro,[(HHe. 

Pa,11; y spxyHCKOM MeljyHapo,li;HOM qacOimcy (M21) 

1. M. Babic, S. Mitrovic, D. Dzunic, B. Jeremic, I. Bobic, Tribological Behavior of 
Composites Based on Za-27 Alloy Reinforced With Graphite Particles, Tribology 
Letters, Vol.37, No.2, pp. 401-410, ISSN 1023-8883, Doi 10.1007/s11249-009-9535-2, 
2010. 
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2. S. Mitrovic, D. Adamovic, F. Zivic, D. Dzunic, M. Pantie, Friction and Wear Behavior 
of Shot Peened Surfaces of 36CrNiMo4 and 36NiCrMo 16 Alloyed Steels under Dry and 
Lubricated Contact Conditions, Applied Surface Science, Vol.290, No.1, pp. 223-232, 
ISSN 0169-4332, Doi 10.1016/j.apsusc.2013.11.050, 2014. · 

Pa.u y Mel)yHapo,nHOM qacomtcy (M23) 

1. M. Babic, D. Adarnovic, S. Mitrovic, F. Zivic, D. Dzunic, M. Pantie, Wear Properties Of 
Shot Peened Surfaces Of 36NiCrMo 16 Alloyed Steels Under Lubricated Condition, 
Journal of Balkan tribological association, Vol.l8, No.4, pp. 566-576, ISSN 1310-4772, 
2012. 

2. S. Mitrovic, M. Babic, F. Zivic, I. Bobic, M. Eric, D. Dzunic, M. Pantie, Influence of 
Al203 Particle Content on the Sliding Wear Behaviour of ZA-27 Alloy Composites, 
Journal ofthe Balkan Tribological Association, Vol.l8, No.4, pp. 548-558, ISSN 1310-
4772,2012. 

3. B. Jeremic, D. Vukelic, P. M. Todorovic, I. Macuzic, M. Pantie, D. Dzunic, B. Tadic, 
Static Friction at High Contact Temperatures and Low Contact Pressure, Journal of 
Friction and Wear, Vol.34, No.2, pp. 114-119, ISSN 1068-3666, 2013. 

4. Dj. Vukelic, D. Miljanic, S. Randjelovic, I. Budak, D. Dzunic, M. Eric, M. Pantie, A 
burnishing process based on the optimal depth of workpiece penetration, Materials and 
technology, Vol.47, No.1, pp. 43-51, ISSN 1580-2949, 2013. 

5. M. Eric, M. Babic, S. Mitrovic, B. Tadic, D. Dzunic, Conversion of data into information 
in tribology research, J oumal of the Balkan Tribological Association, Vol.20, N o.l, pp. 
49-62, ISSN 1310-4772,2014. 

Pa.u y qaconHcy Mel)yHapo,nHor 3Haqaja Bepm)mKoBaHor noceoHOM O.UJIYKOM (M24) 

1. S. Mitrovic, M. Babic, B. Stojanovic, N. Miloradovic, M. Pantie, D. Dzunic, 
Tribological Potential of Hybrid Composites Based on Zinc and Aluminium Alloys 
Reinforced with SiC and Graphite Particles, Tribology in Industry, Vol.34, No.4, pp. 
177-185, ISSN 0354-8996, 2012. 

2. S. Mitrovic, M. Babic, D. Adarnovic, F. Zivic, D. Dzunic, M. Pantie, Wear Behaviour of 
Hard Cr Coatings for Cold Forming Tools Under Dry Sliding Conditions, Tribology in 
Industry, Vol.34, No.1, pp. 44-48, ISSN 0354-8996, 2012. 

3. A. Vencl, B. Gligorijevic, B. Katavic, B. Nedic, D. Dzunic, Abrasive Wear Resistance of 
the Iron- and WC-based Hardfaced Coatings Evaluated with Scratch Test Method, 
Tribology in Industry, Vol.35, No.2, pp. 123-127, ISSN 0354-8996, 2013. 

4. M. Babic, B. Stojanovic, s. Mitrovic, I. Bobic, N. Miloradovic, M. Pantie, D. Dzunic, 
Wear Properties of A356/10SiC/1Gr Hybrid Composites in Lubricated Sliding 
Conditions, Tribology in Industry, Vol.35, No.2, pp. 148-154, ISSN 0354-8996, 2013. 

5. S. Mitrovic, M. Babic, N. Miloradovic, I. Bobic, B. Stojanovic, D. Dzunic, M. Pantie, 
Wear Characteristics of Hybrid Composites Based on Za27 Alloy Reinforced With 
Silicon Carbide and Graphite Particles, Tribology in Industry, Vol.36, No.2, pp. 204-210, 
ISSN 0354-8996, 2014. 
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-------- --- ---~~-~~~~---~---------~ 

CaonmTelbe ca MeljyHapo)J;HOr c~cyna mTaMnaHo y u;eJIHHH (M33) 

1. M. Babic, D. Adamovic, S. Mitrovic, F. Zivic, D. Dzunic, Wear Properties of shot 
peened Surfaces Of 36NiCrMo16 Alloyed Steels Under Lubricated Condition, 7th 
BalkanTrib International Conference, Solun, Greece, 2011 

2. M. Babic, S. Mitrovic, D. Adamovic, D. Dzunic, F. Zivic, The Effect of Shot Peening on 
Tribological Behavior of Alloyed Steels, International Conferences on Shot Peening, 
ICSP-11, USA, 2011 

3. M. Babic, D. Ad amovic, S. Mitrovic, F. Zivic, D. Dzunic, M. Pan tic, Tribological 
Properties of Shot Peened Surfaces of 36NiCrMo16 Alloyed Steels in Dry Sliding 
Condition, 12th International Conference on Tribology, Serbiatrib '11, Kragujevac, 
Serbia, 2011, 11- 13 May, pp. 168-173, ISBN 978-86-86663-74-0 

4. M. Babic, S. Mitrovic, D. Adamovic, F. Zivic, D. Dzunic, M. Pantie, Wear Behaviour of 
TiN Coatings for Cold Forming Tools under Dry Sliding Conditions, 12th International 
Conference on Tribology - Serbiatrib '11, Kragujevac, Serbia, 2011, 11 - 13 May, pp. 
174-180, ISBN 978-86-86663-74-0 

5. S. Mitrovic, M. Babic, F. Zivic, I. Bobic, D. Dzunic, Influence Of Al2o3 Particle 
Content On The Sliding Wear Behaviour Of Za-27 Alloy Composites, 7th BalkanTrib 
International Conference, Solun, Greece, 2011 

6. S. Mitrovic, M. Babic, D. Adamovic, F. Zivic, D. Dzunic, M. Pantie, Wear Behaviour Of 
Cr Hard Coatings For Cold Forming Tools Under Dry Sliding Conditions, 34th 
International Conference On Production Engineering, Nis, Serbia, 2011, September 28-
30, pp. 519-522, ISBN 978-86-6055-019-6 

7. S. Mitrovic, M. Babic, D. Adamovic, F. Zivic, D. Dzunic, M. Pantie, Wear and friction 
properties of shot peened surfaces of 36CrNiMo4 and 36NiCrMo16 alloyed steels under 
dry and lubricated contact conditions, BULTRIB '12, Sofia, Bulgaria, 2012, 18-
20.10.2012. 

8. S. Mitrovic, N. Miloradovic, M. Babic, I. Bobic, B. Stojanovic, D. Dzunic, Wear 
behaviour of hybrid ZA27 /SiC/Graphite composites under dry sliding conditions, 
BULTRIB '12, Sofia, Bulgaria, 2012, 18-20.10.2012. 

9. A. Vend, B. Gligorijevic, B. Katavic, B. Nedic, D. Dzunic, Abrasive wear resistance of 
the iron- and we-based hardfaced coatings evaluated with scratch test method, 13th 
International Conference on Tribology- SERBIATRIB'13, Kragujevac, Serbia, 2013, 15-
17 May, pp. 75-79, ISBN 978-86-86663-98-6 

10. M. Babic, B. Stojanovic, S. Mitrovic, I. Bobic, N. Miloradovic, M. Pantie, D. Dzunic, 
Wear properties of A356/10SiC/1Gr hybrid composites in lubricated sliding conditions, 
13th International Conference on Tribology - SERBIATRIB '13, Kragujevac, Serbia, 
2013, 15-17 May, pp. 129-134, ISBN 978-86-86663-98-6 

11. M. Stefanovic, D. Dzunic, V. Mandie, S. Aleksandrovic, D. Adamovic, S. Mitrovic, 
Increasing of tool life for hot forging using surface modification, 13th International 
Conference on Tribology- SERBIATRIB '13, Kragujevac, Serbia, 2013, 15-17 May, pp. 
261-264, ISBN 978-86-86663-98-6 

12. S. Mitrovic, M. Babic, I. Bobic, F. Zivic, D. Dzunic, M. Pantie, Wear behaviour of 
composites based on ZA27 alloy reinforced with graphite particles, 13th International 
Conference on Tribology- SERBIATRIB'13, Kragujevac, Serbia, 2013, 15-17 May, pp. 
124-128, ISBN 978-86-86663-98-6 
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13. S. Mitrovic, M. Babic, N. Miloradovic, I. Bobic, B. Stojanovic, D. Dzunic, Wear 
characteristics of hybrid composites based on ZA27 alloy reinforced with silicon carbide 
and graphite particles, 13th International Conference on Tribology- SERBIATRIB'13, 
Kragujevac, Serbia, 2013, 15-17 May, pp. 141-146, ISBN 978-86-86663-98-6 

14. M. Pantie, S. Mitrovic, M. Babic, D. Jevremovic, D. Dzunic, F. Zivic, D. Adamovic, 

AFM surface roughness and topography analysis of lithium disilicate glass ceramic, 14th 

International Conference on Tribology- SERBIATRIB '15, Belgrade, Serbia, 13 - 15 

May,pp. 514-521,2015. 

15. D. Dzunic, S. Mitrovic, M. Babic, I. Bobic, M. Pantie, D. Adamovic, B. Nedeljkovic, 
Nanoindentation of ZA27 alloy based nanocomposites reinforced with Ah03 particles, 
14th International Conference on Tribology- SERBIATRIB '15, Belgrade, Serbia, 13-
15 May, pp. 73-80, 2015. 

Ypeljusa.u.e 36opHnKa caorrmTe.u.a MeljyHapo~Hor Hay'IHor c~cyrra (M36) 

1. S. Mitrovic, D. Dzunic, M. Pantie, Tehnicki urednik - Proceedings, Proceedings, 13th 
International Conference on Tribology, SERBIATRIB '13, 13th International Conference 
on Tribology, SERBIATRIB '13, Kragujevac, Srbija, 2013, 15-17.05., pp. 1-455, ISBN 
978-86-86663-98-6 

Pa~ y so~elieM qacorrucy Hau;uoHaJIHor 3Ha"'aja (M51) 

1. S. Mitrovic, M. Babic, F. Zivic, I. Bobic, D. Dzunic, Nanotribology investigations of 
composites based on ZA-27 alloy reinforced by Al203 particles, Tribology in Industry, 
Vol.30, No.1&2, pp. 33-39, ISSN 0354-8996, 2008 

Ypeljusa.u.e HayqHor qacorruca Hau;noHaJIHOr 3Haqaja (Ha ro~um.u.eM Hnsoy (M55) 

1. D. Dzunic, Editorial Assistant, Tribology in Industry, Vol.35, No.1, 2, 3, 4, pp. 0-357, 
ISSN 0354-8996, 2013. 

2. D. Dzunic, Editorial Assistant, Tribology in Industry, Vol.36, No.1, 2, 3, 4, pp. 0-487, 
ISSN 0354-8996, 2014. 

3. D. Dzunic, Editorial Assistant, Tribology in Industry, Vol.36, No.1, 2, 3, 4, pp. 0-487, 
ISSN 0354-8996, 2015. 

Yqemlie Ha rrpojeKTUMa pecopHOr MHHHCTapCTBa 

1. TexHoJiomm pa3Boj 14005 - Pa3Boj Harrpe,n;He orrpeMe 3a TpH6o,n;HjarHOCTHKY H MMC 
Ha 6a3H JiaKHX MeTaJia 

2. TexHOJIOmKH pa3Boj 35021 - Pa3Boj TpH6oJiomKHX MHKpo/HaHO ,li;BOKOMIIOHeHTHHX H 
XH6pH,n;HHX CaMOIIO,li;Ma3yjyoox KOMII03HTa 

Yqemlie Ha MeljyHapo~HHM rrpojeKTnMa 

1. TEMPUS PROJECT, Conversion Courses for Unemployed University Graduates in 
Serbia, 145009-TEMPUS-2008- RS-JPHES 
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2. TEMPUS PROJECT, Development of lifelong learning framework in Serbia, 145010-
TEMPUS-2008-RS-JHPES 

3. RSEDP2, "Automotive Training Centre for Central Serbia (ATC Serbia), RS-2010-
AQA-2708383261LEF", MamHHCKH <jlaKyrrTeT y KparyjeBuy. 

4. TEMPUS PROJECT, Development of Sustainable Interrelations between Education, 
Research and Innovation at WBC Universities in Nanotechnologies and Advanced 
Materials where Innovation Means Business, 543898-TEMPUS-1-2013-1-ES-TEMPUS­
JPHES. 

4. O~eua o ucnyiLeuocTu o6nMa u KBaJIHTeTa y o,~J;nocy ua npujaBJbeuy TeMY 

,lJ;OKTOpCKa ,IJ;HCepTaUHja KaH,IJ;H,L(aTa ,lJ;paraHa J..lyHHrra, ,L(HIIJI. MaW. HH)I(., IIO,L( HaCJIOBOM 
"AnaJinla npo~eca Tpelba u xa6alba uanoKOMD03HTa ca MeTaJIHOM ocuosoM", 
ycKJia~eHa je no o6nMy H ca.n:p)l(ajy TeMH o.n:o6peHoj o.n: cTpaHe HacTaBHo-Ha~Hor Berra 
<l>aKyrrTeTa HH)I(eiDepcKHX HayKa H Crp~Hor serra 3a TexHH"LIKo-TexHorromKe HayKe 
YHHBep3HTeTa y KparyjeBuy. 

HajBehHM .n:erroM .n:ncepTaunja je rrpoHcTeKJia H3 Teopnjcmx H eKcrrepHMeHTaJIHHX 
ncrpa)I(HBaiDa ayropa H o6pa.n:e TaKo .n:o6njeHHX pe3yJITaTa, o.n:aKrre cy rrpoH3amrrH 
O,L(fOBapajytiH 3aK.JDy"LIUH TaKO ,L(a cy y UeJIHHH HCIIyiDeHH CBH Hay"LIHH, crp~HH H 3aKOHCKH 
YCJIOBH ,L(a OBa ,L(HCepTaUHja 6y.n:e IIpHXBalleHa. 

IJpBeHCTBeHH UH.Jb OBe ,L(OKTOpCKe ,L(HCepTaUHje ce orrre.n:a y TOMe ,L(a ce, Ha OCHOBY 
06HMHHX MeXaHH"LIKHX H TpH60JIOlliKHX HCIIHTHBaiDa, yKa)J(e Ha 6y.n:yrre rrpaBUe yHarrpe~elba 
H pa3BOja IIOCTYIIKa ,L(06HjaiDa HaHOKOMII03HTa MeTO,L(OM KOMIIOKaCTHHra. AHarrH3a 
aKTyeJIHOf CTaiDa .L(06HjaiDa HaHOKOMII03HTa je IIOKa3aJia ,L(a je pa3BOj HaHOKOMII03HTa 6e3 
HeraTHBHHX CTPYKTYPHHX rrojaBa, y BH.n:y HacTaHKa arrroMepaTa HaHO "LieCTHUa H Bro.n:ymHHX 
MexypoBa, TeK y IIO"LieTHOj <j_}a3H. Pe3yJITaTH HCIIHTHBaiDa OMoryrraBajy carrre,L(aBaiDe YTHUaja 
HeCaBpllieHOCTH crpyKzype HaHOKOMII03HTa Ha IDHXOBe MeXaHH"LIKe H rpH60JIOlliKe 
KapaKTepHCTHKe. 

Pe3yJITaTH HCTpa)J(HBaiDa cy y IIHCaHOM .n:erry ,L(OKTOpCKe ,L(HCepTaUHje H3JIO)I(eHH Ha 
yKyrrHo 221 crpaHH. ,lJ;ncepTaunja ca.n:p)J(H 123 crrnKe, 29 Ta6erra H 24 rrpnrrora. Pa.n: "LIHHH 
,L(eCeT TeMaTCKHX UeJIHHa, O,L(HOCHO IIOrJiaB.Jba, TaKO pa3BpCTaHHX ,L(a 6y.n:y Me~yco6HO 
rroBe3aHa, .n:a rrpe.n:cTaB.Jbajy je.n:Hy HepacKH,L(HBY uerrnHy. Cxo.n:Ho TOMe, HaBe.n:eHa rrorrraB.Jba 
cy crro)l(eHa rrpeMa crre.n:erreM pe.n:ocrre.n:y: 

1. YBo.n:Ha proMaTpaiDa; 

2. HaHOKOMII03HTH Ca MeTaJIHOM OCHOBOM; 

3. IJperrre.n: aKTyeJIHOr CTaiDa .L(06HjaiDa H HCIIHTHBaiDa HaHOKOMII03HTa; 

4. IIocTyrraK .n:o6njaiDa H MaKpo TBp.n:orra HaHOKOMII03HTa ca ZA-27 H A356 ocHoBoM; 

5. HcrrHTHa H MepHa orrpeMa; 

6. Pe3yJITaTH HCIIHTHBaiDa; 

7. AHarrH3a pe3yrrTaTa; 

8. 3aK.JD~Ha proMaTpaiDa; 

9. J1nTepaTypa; 

Ilpnrror. 
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Y rrpBOM rromaBJD y cy ,naTa yso,n:Ha pa3Marpaaa, ca rroce6m1M aKI(eHTOM Ha 

aKzyerrHOCT ,n:o6Hjaaa, HCIIHTHBaiDa H IIpHMeHe HaHOKOMII03HTHHX. Hase,n:eHH cy aKTyeJIHH 

I(HJDeBH H rrpaBI(H ,n:o6Hjaaa H pa3soja HaHOKOMII03HTa. YKpaTKO je yKa3aHo Ha rrpo6rreMe 

KOjH ce o,n:Hoce Ha rroczyrraK ,n:o6Hjaaa H rroTeHI(HjarrHa pemeaa aKTyerrHHX rrpo6rreMa. 

,!Wyro IIOrJiaBJDe OIIHCyje IIOjaM KOMII03HT H HaHOKOMII03HT, KOje cy CJIHqHOCTH H 

pa3JIHKe, mm cy rrpo6rreMH H rrperrpeKe Ka ,n:o6Hjaay MaTepHjarra ca )l(e.JDeHHM 

KapaKTepHCTHKaMa. TaKol}e, y OKBHpy OBOr rrorrraBJDa ,naT je KpaTaK OCBpT Ha ,n:eTa.JDe Ha Koje 

rpe6a o6paTHTH IIa)I(IDY IIpHJIHKOM H36opa MaTepHjarra OCHOBe, a KOje IIpHJIHKOM H36opa 

ojaqasaqa. 3a ycrremHo TYMaqeae oco6HHa H rroHamaaa KOMII03HTHHX MaTepHjarra 

Heorrxo,n:Ho je II03Hasaae MexaHH3aMa ojaqaaa, HeKH o.n IDHX cy rrpe,n:cTaBJDeHH y OKBHpy 

osor rrorrraBJDa. Ha Kpajy osor rromas.JDa ,naT je ocspT Ha KapaKTepHCTHKe rrerypa Koje cy 

OCHOBa ,n:o6HjeHHX HaHOKOMII03HTa y OBOj )]:OKTOpCKOj )]:HCepTai(HjH, O)]:HOCHO OC06HHa 360r 

KOjHX cy H3a6paHe 3a ,n:o6Hjaae HaHOKOMII03HTa. 

Tpene IIOrJiaBJDe ,n:aje JIHTepaTypHH rrperrre,n: ,n:o6Hjaaa H HCIIHTHBaiDa HaHOKOMII03HTa. 

Ilorrras.JDe je rro,n:e.JDeHo Ha TpH ,n:erra. IlpBH ,n:eo ce o,n:HOCH Ha rrpo6rreMe ,n:o6Hjaaa 

HaHOKOMII03HTa pa3JIHqHTHM IIOCTYIII(HMa. ,!WyrH ,n:eo ca,n:p)I(H rrpeme,n: JIHTepaType KOja ce 

O)]:HOCH Ha MeXaHH~e H rpH60JIOIDKe KapaKTepHCTHKe HaHOKOMII03HTa ca pa3JIHqHTHM 

ocHOBaMa H pa3rrHqHTHM spcTaMa ojaqasaqa. TpehH ,n:eo osor rrorrras.JDa rrpe,n:cTaBJDa 

aHaJIH3y JIHTepaType KOja ce O)]:HOCH Ha o,n:pel}HBaiDe MeXaHHqKHX KapaKTepHCTHKa rryTeM 

IIOCTYIIKa HaHO YTHCKHBaiDa. 

qeTBpTO IIOrJiaBJDe je IIOCBeneHO IIOCTYIIKY ,n:o6Hjaaa HaHOKOMII03HTHHX MaTepHjarra 

ca OCHOBaMa 0)]: ZA27 H A356 rrerype. Ilope,n: TOra, ,naT je H IIpHKa3 H3rJie,n:a IIOBpiDHHa 

,n:o6HjeHHX HaHOKOMII03HTa, Kao Bpe,n:HOCTH MaKpO TBp,n:ona. 

IleTO IIOrJiaBJDe rrpe,n:cTaBJDa IIpHKa3 HCIIHTHe H MepHe OIIpeMe KOpHmneHe IIpHJIHKOM 

HCIIHTHBaaa CTPYKTYPHHX, MexaHHqKHX H TpH6orromKHX KapaKTepHCTHKa ,n:o6HjeHHX 
HaHOKOMII03HTa. Ilope,n: ,n:aTHX TeXHHqKHX MorynHOCTH orrpeMe, ,naTa je H TeOpHjCKa OCHOBa 

H IIpHHI(HIIH pa,n:a, KaO H KOHKpeTHa MeTO)]:OJIOrHja IIpHMelbeHa 3a IIpHKYIIJDaiDe H aHaJIH3Y 

pe3yJITaTa HCIIHTHBaiDa. 

llieCTO IIOrJiaBJDe O)]:HOCH Ce Ha pe3yJITaTe HCIIHTHBaaa, KOjH cy rrpe,n:CTaBJDeHH OHHM 

pe,n:oM KojHM cy HCIIHTHBaaa spmeHa, rroqes o,n: pe3yrrTaTa MepeiDa rrpoqmrra xparraBOCTH 

HCIIHTHBaHHX IIOBpiDHHa, rrpeKO HaHO YTHCKHBaiDa, )]:0 TpH60JIOIDKHX HCIIHTHBaJDa rpeaa H 

xa6aaa. 

Ce,n:Mo rromas.JDe ca,n:p)I(H aHarrH3Y pe3yrrTaTa rrpHKa3aHHX y rromas.JDy 6. AHarrH3a ce 

O)]:HOCH Ha TyMaqeae MeXaHHqKHX KapaKTepHCTHKa MaTepHjarra H IDHXOBOr YTHI(aja Ha 

Bpe,n:HOCTH Tpeaa H xa6aaa HaHOKOMII03HTa IIpH KOHTaKTY Ca qerrHqHHM )]:HCKOM. AHaJIH3a 

rparoBa HaHO YTHCKHBaiDa H3BpmeHa je IIOMony MHKpOCKOIIa aTOMCKHX CHJia, )]:OK cy 

rparOBH H IIpO.nyKTH xa6aJDa aHarrH3HpaHH IIOMony OIITHqKor H erreKrpOHCKOr CKeHHpajyner 

MHKpOCKOIIa. 

Y ocMOM rrorrraBJDY ,naTa cy 3aKJDyqHa pa3MarpaiDa, o,n:HocHo ,n:oHomeae 3aKJDyqaKa Ha 

OCHOBY HH<)>OpMai(Hja H3JIO)I(eHHX y CBHM rrpeTXO)]:HHM IIOrJiaBJDHMa. Iloce6Ha IIa)I(IDa je 

IIOCBeneHa 3aK.JDyqi(HMa KOjH ce O)]:HOCe Ha HCIIHTHBaaa MeXaHHqKHX H TpH60JIOIDKHX 

KapaKTepHCTHKa HaHOKOMII03HTa. TaKOI}e, y OBOM rrorrraBJDY ,naTe cy rrperropyKe 6y.nyli.Hx 

IIpaBai(a pa3BOja HaHOKOMII03HTa. 

)J;eBeTO IIOrJiaBJDe Ca)]:p)I(H CIIHCaK KOpHIDfleHHX JIHTepaTypHHX H3BOpa. 
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Y IIpHJIOry ce Ha.Jia3e pe3yJITaTH KOjH Ce HHCY HaiiiJIH y rJiaBHOM ,n;eny ,D;OKTOpCKe 

)J;HCepTa:QHje, a ,D;O,D;aTHO o6jaiiiH.aBajy TBp,n;IDe H 3aKJbyriKe, ,D;OHeCeHe Ha OCHOBy 06HMHHX 

HCIIHTHBaH.a. 

5. Hay~HH pe3yJITaTH ,n;oKTopcKe .n;ucepTau;uje 

KaH,n;H,n;aT .l(paraH J)yHHli, ,n;HIIJI. Maiii. HH)K., je y OKBHPY oae ,n;oKTopcKe .n;HcepTa:QHje 

H3Bpnm:o CHCTeMaTH3a:QHjy IIOCTOjelllix TeOpHjCKHX H eKCIIepHMeHTa.JIHHX 3HaH.a H 

HCKYCTaBa y o6nacTH .n;o6HjaiDa, o.n;pe~HBaiDa MexaHHqKHX H TPH60JIOIIIKHX KapaKTepHCTHKa 

HaHOKOMII03HTa. Y TOKY H3pa.n;e rrpe,n;MeTHe ,n;HcepTa:QHje, KaH,n;H.n;aT je .n;ornao .n;o pe3yJITaTa H 

3aKJbyllaKa KOjH HMajy CBOje MeCTO H 3Haqaj KaKO y HayriHO-TeOpHjCKOM, TaKO H y 

rrpaKTHqHoM CMHcny. HajBa)KHHjH Hayq:HH pe3yJITaTH ,n;OKTopcKe .n;HcepTa:QHje cy: 

• JJ:e<PHHHcaH je YTH:Qaj rrpoMeHe y.n;ena HaHo qecTH:Qa oja11aaaqa Ha MexaHHllKe 

KapaKTepHCTHKe, TBp,n;ohy H MO,D;YJI eJiaCTHqHQCTH. 

• IIoTBp~eH je YTH:Qaj eyTeKTHllKOr CHJIH:QHjyMa Ha ape,n;HOCTH HaHo TBp.n;ohe 

HaHOKOMII03HTa ca A356 OCHOBOM. 

• Ilpe,D;CTaBJbeH je MeXaHH3aM IIOHaiiiaH.a MHKpOMeTapCKHX 3pHa eyTeKTHllKOr 

CHJIH:QHjyMa IIpHJIHKOM IIOCTYIIKa HaHOYTHCKHBaH.a. 

• JJ:etPHHHCaH je YTH:Qaj rrpoMeHe KOHTaKTHHX rrapaMeTapa, 6p3HHe KJIH3aiDa H 

HOpMa.JIHOr OIITepeheiDa Ha OTIIOpHOCT Ha xa6aH.e H <PpHK:QHOHe KapaKTepHCTHKe 

HaHOKOMII03HTa. 

• IIpe,n;cTaBJbeHe cy rrocne.n;H:Qe CTPYKTypHe HecaaprneHocTH qecTHqHHX 

HaHOKOMII03HTa, KOje Ce O,D;HOCe Ha rrojaBy arJIOMepaTa HaHO qecTH:Qa ojaqaBaqa H 

raCHHX MexypoBa, O)J;HOCHO IDHXOB YTH:Qaj Ha MeXaHHllKe H TPH60JIOIIIKe 

KapaKTepHCTHKe. 

• Ha ocHoay aHa.JIH3e Tparoaa xa6aiDa cKeHHpajylrnM eneKTPOHCKHM MHKpOCKOIIOM H 

eHeprO-)J;HCIIep3HBHHM CIIeKTpOM ,D;etPHHHCaHH cy ,D;OMHHaHTHH MeXaHH3MH xa6aH.a, 

Kao H rrponec pa3aoja xa6aiDa ca rrpe~eHHM rryTeM KJIH3aiDa. 

6. llpHMCHJbHBOCT H KOpHCHOCT pe3yJITaTa y TeOpHjH H rrpaKCH 

Pe1ynTaTH ,n;oKTopcKe ,n;HcepTa:QHje KaH,n;H.n;am .l(paraHa J)yHHha, ,n;HrrJI. Maiii. HH)K • rro.n; 

HaCJIOBOM "Afla.JIH3a IIpO:QeCa TpeiDa H xa6aiDa HaHOKOMII03HTa ca MeTa.JIHOM OCHOBOM 11 

IIpHMeHJbHBH cy H KOpHCHH, KaKO y TeOpHjH, TaKO H y rrpaKCH. 

Y TCOpHjCKOM .L{eJiy OBOr pa.z:.a ,D;aTa cy OIIIIITa, a r,n;e je 6HJIO HeOIIXO)J;HO H ,n;eTaJDHa 

o6jaiillDeiDa Koja cy 3HaqajHa 3a oay rrpo6neMaTHKy. OrriiiTa o6jaiiiiDeiDa cy .n;am pa,n;H 

JiaKIIIer pa3YMeBaiDa OCHOBHHX rrojMoBa H rrojaBa, a ,n;eTaJDHa o6jaiiiiDeiDa rroje,n;HHHX rrojaaa 

HMajy 3a :QHJb ,n;a IIOCJIY)Ke KaO OCHOBa 3a 60Jbe pa3yMeBaiDe IIpMJIHKOM aHa.JIH3e ,n;06HjeHHX 

pe3yJITaTa eKCIIepHMeHTa.JIHHX HCTpa)KHBaH.a. 3Haqaj TeOpHjCKOr ,n;eJia OBOr pa,n;a CaCTOjH Ce 

y cne.n;eneM: 

• CliCTeMaTH30BaH je rrperJie,n; HajHOBHjHX HayqHHX Ca3HaiDa 113 OBe 06JiaCTH; 

• ,n;eTaJDHO je ,n;aT OIIHC TPeHyTHOr CTaH.a HCTpa)KHBaH.a HaHOKOMII03HTa, Ca acrreKTa 

H36opa MaTepHjarra OCHOBe, BpCTe ojaqaBaqa H IIOCTyrraKa ,n;o6HjaiDa; 
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• ,n;aT je CHCTeManlqaH rrperne,n; IIOCTYIIaKa ,n;o6HjaiDa HaHOKOMII03HTa Kp03 aHanH3Y 
JIHTeparypHHX H3Bopa, y3 Haso~elhe II03HTHBHHX H HeraTHBHHX e<fleKaTa rrpHcycTBa 
HaHO qecTHI(a y MaTepHj any OCHOBe; 

• Kp03 JIHTeparypHH rrperne,n; rrpHKa3aHH cy YTHI(ajH IIpHCYCTBa HaHO qeCTHI(a H 
lhHXOBHX pa3JIHqHrnX y,n;ena y MaTepHjany OCHOBe, Ha CTpyKTypHe, MeXaHHqKe H 

TpH60JIOillKe KapaKTepHCTHKe HaHOKOMII03HTa; 

• ,n;aT je rrperne,n; MexaHH3aMa ojaqalha MaTepHjana ocHOBe ca ,n;o,n;asalheM KepaMHqKHX 
ojaqasaqa; 

• ,n;aT je TeOpHjCKH OCHOB 3a Pa3YMeBalhe IIOCTYIIKa HaHO YTHCKHBalha HeOIIXO,ll;aH 3a 
IIpaBHJiaH o,n;a6Hp YCJIOBa HCIIHTHBalba H HaKHa,n;HO TYMaqelhe .ll;06HjeHHX pe3yJITaTa. 

Osa TeopHjcKa pa3Marpalha cny)l(e Kao ocHosa 3a pa3jamlhelhe rroje,n;HHHX <fleHoMeHa 

KojH ce rrpH eKcrrepHMeHTHMa rrojaBJDyjy H aHanH3Hpajy. I1oce6aH je 3Haqaj TeopHjcKor ,n;ena 

OBOr pa,n;a IIOillTO cy IIpHKa3aHa HajHOBHja Ca3Halba 1'13 OBe 06JiaCTH KOja ce O,ll;HOCH Ha 

HCIIHTHBalha Ha CaBpeMeHHM Jia6opaTOpHjCKHM ype~ajHMa. 

EKCIIepHMeHTanHH ,n;eo HCIIHTHBalha IIO,ll;e.JDeH je y ,n;Be rpyrre. IJpBH ,n;eo ce O,ll;HOCH Ha 

HCIIHlliBalha o,n;pe~HBalhe MeXaHHqKHX KapaKTepHCTHKa MaTepHj ana, O,ll;HOCHO TBp,n;one H 
MO.ll;yJia eJiaCTHqHOCTH H KapaKTepHCTHKa IIOBpillHHCKHX CJIOjeBa, ca acrreKTa o,n;pe~HBalha 

rrapaMeTapa xpaiiaBOCTH. ,[(pyrH ,n;eo eKCIIepHMeHTanHHX HCIIHTHBalba ce O,ll;HOCH Ha 

TpH60JIOillKa HCIIHTHBalha, O,ll;HOCHO o,n;pe~HBalbe <flpHKI(HOHHX KapaKTepHCTHKa H 
OTIIOpHOCTH Ha xa6albe HaHOKOMII03HTa. ):(eTa.JDHHM aHanH3aMa rparoBa xa6alba H 

IIpHKYIIJDeHHX rrpo,n;yKaTa xa6alba o,n;pe~e:HH cy ,ll;OMHHaHTHH MeXaHH3MH xa6alba. 

EKCIIepHMCHTaJiua HCIIHTHBaJLa HaHOKOMII03HTa ca pa3JIHqHTHM BpCTaMa ojaqasaqa 

oMoryhHna cy ,n;a ce: 

• ,n;e<flHHHille YTHI(aj BpCTe ojaqasaqa Ha MeXaHHqKe H TpH60JIOmKe KapaKTepHCTHKe 
HaHOKOMII03HTa ca ocHOBaMa o,n; ZA27 H A356 nerype; 

• pe3yJITaTHMa HaHO YTHCKHBalba YTBp~eH je YTHI(aj IIOCTOjalha eyTeKTHqKor 
CHJIHI(HjyMa Ha Bpe,ll;HOCTH TBp,n;one H MO.ll;yJia eJiaCTHqHOCTH KO,ll; MaTepHjana ca A356 
OCHOBOM; 

• o,n;pe~eH je YTHI(aj IIpOMeHe KOHTaKTHHX rrapaMeTapa, 6p3HHe KJIH3alha H HOpManHOr 
OIITepenelha Ha Bpe,ll;HOCTH KOe<flHI(HjeHTa Tpelba H Bpe,ll;HOCTH xa6alba HaHOKOMII03HTa; 

• rrpahelbe rrpoMeHe xa6alha ca rrpe~eHHM rryTeM KJIH3alha, OMoryhHno je ,n;e<flHHHCalhe 
YTHI(aja KOHTaKTHOr IIpHTHCKa Ha TpH60JIOillKe KapaKTepHCTHKe; 

• aHanH3a Tparosa xa6alha H rrpHKyrr.JDeHHX rrpo,n;yKaTa oMoryhHna je ,n;e<flHHHCalhe 
,ll;OMHHaHTHHX MeXaHH3aMa xa6alha; 

• ,n;e<flHHHCaH je YTHI(aj CTpyKrypHHX HecaspmeHOCTH Ha MeXaHHqKe H TpH60JIOillKe 
KapaKTepHCTHKe HaHOKOMII03HTa; 

e CBeo6yXBaTHOM aHanH30M TeOpHjCKHX H3BO,ll;a H eKCIIepHMeHTanHHX pe3yJITaTa 
o,n;pe~eHH cy rrpaBI(H yHanpe~elha rrocTyrrKa ,n;o6Hjalha HaHOKOMII03HTa, ca acrreKTa 
rro,n;emasalha rrapaMerapa rrpol(eca, Kao H MoryhH rrpaBI(H MO,n;H<flHKal(Hje rrocTyrrKa; 

TeopHjcKa H eKcrrepHMeHTanHa Hcrpa:}lmBalba ,n;aTa y OBOM pa,n;y HeocrropHo he 

,ll;OIIpHHeTH ,ll;a.JDeM pa3Bojy H Benoj IIpHMeHH KOMIIOKaCTHHr rrocryrrKa 3a ,n;o6Hjalhe 

HaHOKOMII03HTa, e<flHKaCHHjeM o,n;pe~HBalhy 6y,n;yfiHx eKCIIepHMeHTanHHX rrapaMeTapa, 

rroce6Ho y rrorne,n;y HaHo YTHCKHBalha. 
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7. Haquu npe3enTupaiLa pe3yJITaTa uayquoj jaBHOCTH 

,l(eo Ha~HHX pe3yJITaTa Ben je BeplH)HiKOBaH o6jaB.JDHBalbeM Ha~O-CTpyqnHX pa,n;OBa 

y MeljyHapO.L{HHM H BO,[{eOOM Ha:U:HOHaJIHHM Ha~HHM l:!aconHCHMa, KaO H Ha MeljyHapO.L{HHM 

Ha~HM CKynoBHMa. 

KOMHCHja CMaTpa ,[{a HCTpa:>KHBalba H jom HeO 6jaB.JDeHH pe3yJITaTH OBe ,[{OKTOpCKe 

,[{HCepTa:u;Hje npy)l(ajy 06HMaH H KOpHCTaH MaTepHjaJI 3a ,[{a.JDe o6jaB.JDHBalbe y 

MeljyHapO.L{HHM H BO,[{eOOM Ha:U:HOHaJIHHM l:JaCOnHCHMa H CKynOBHMa, KOjH ce O,[{HOCe Ha 

HCnHTHBaiDe MeXaHH"l!KHX H TpH60JIOillKHX KapaKTepHCTHKa HaHOKOMn03HTa. 

Ha ocHoBy CBera H3JIO)I(eHor KoMHCHja ,[{OHOCH cne.L{eliH: 

3AKJbyqAK 

,l(OKTOpCKa ,[{HCepTa:U:Hja KaH,[{H,[{aTa ,l(paraHa I,lyHHna, ,[{HnJI. Mall. HH)I(., y 

noTnyHOCTH, KaKO no 06HMY TaKO H no KBaJIHTery, O,[{rOBapa TeMH npHjaB.JDeHe ,[{HCepTa:u;Hje, 

O.L{o6peHe OMJKOM 6p. 01-1/2922-10 O.L{ 24. 10. 2013. rO,[{HHe, O.L{ CTpaHe HacTaBHo-Ha~Hor 

Beha <l>aKyJITeTa HH)I(eiDepcKHX HayKa y KparyjeB:u;y. 

KaH,[{H,[{aT je TOKOM HCTpa)I(HBaiDa KOpHCTHO yo6Hl:JajeHy H CTaH.L{ap,[{H30BaHy CTp~HY 

TepMHHOJIOmjy, a CTpYKTypa ,[{OKTOpCKe ,[{HCepTa:U:Hje H MeTO,[{OJIOrHja H3JiaraiDa cy y CKJia.L{y 

ca yHHBep3HTeTCKHM HOpMaMa. 

KaH.L{H.L{aT je noKa3ao ):{a BJia.L{a MeTo,[{onorHjoM Ha~HOHCTpa)I(HBal:!Kor pa,n;a H ,[{a 

noce,[{yje cnoco6HOCT CHCTeMCKOr npHCTyna H KOpHmneiDa JIHTepaType. flpH TOMe je, 

KOpHCTeflH CBOje npocpeCHOHaJIHO o6pa30Balbe H HCKYCTBO pa,n;a y Jia6opaTOpHjH, nOKa3aO 

CnOC06HOCT ,[{a OBOj CJIO)I(eHOj npo6JieMaTH:U:H npHCTynH CBeo6yxBaTHO, y :U:H.JDY 

.L{ecpHHHCalba 3aK.JD~aKa H ,[{06HjaiDa KOHKpeTHHX H y npaKCH npHMeH.JDHBHX pe3yJITaTa. 

Once:>I<Ha TeOpHjCKa H eKcnepHMeHTaJIHa HCTpa)I(HBalba y OBOM pa,n;y H3Be,[{eHa cy C 

:U:H.JDeM ,[{a Ce .L{Olje ,[{0 je,[{HHCTBeHe MeTO,[{OJIOmje pa3yMeBalba yTH:u;aja npHCyCTBa HaHO 

l:JeCTH:U:a y MaTepHjany OCHOBe Ha CTpyKrypHe, MeXaHH"l!Ke H TpH60JIOillKe KapaKTepHCTHKe 

HaHOKOMn03HTa. ,l(o6HjeHe cy 3aBHCHOCTH ym:u;aja npOMeHe y.L{eJia H BpCTe oja"llaBal:!a Ha 

noMeHyTe KapaKTepHCTHKe. flope,[{ H3Be,[{eHHX 3aK.JD ~aKa Ha OCHOBY cnpoBe,[{eHHX 

HCnHTHBalba, KaH,[{H,[{aT je ,[{aO npe,[{JIOr H CMepHH:U:e 3a ,[{a.JDa HCTpa)I(HBalba y OBOj 06JiaCTH. 

,l(oKTOpCKa ,[{HCepTa:u;Hja je pe3yJITaT CaMOCTaJIHOr pa,n;a, a ,[{06HjeHH pe3yJITaTH 

npe.L{CTaB.JDajy BeOMa 3Hal:!aj aH ,[{OnpHHOC 3HalbHMa Be3aHHM 3a TpH60JIOillKa noHaillaiDa 

HaHOKOMn03HTa ca MeTaJIHOM OCHOBOM ojal:!aHHX KepaMHl:JKHM l:JeCTH:U:aMa ojal:!aBal:!a. 
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На основу свега изнетог, Комисија за преглед и оцену писаног дела и усмену 
јавну одбрану докторске дисертације кандидата Драгана Џунића, дипл. маш. инж., 
једногласно је закључила да докторска дисертација под насловом: 

"Анализа процеса трења и хабања нанокомпозита са металном основом" 

по квалитету, обиму и резултатима истраживања у потпуности испуњава све научне, 
стручне и законске критеријуме за израду докторске дисертације. Стога Комисија са 
задовољством предлаже Наставно-научном већу Факултета инжењерских наука у 
Крагујевцу, да овај Извештај у потпуности прихвати и закаже јавну усмену одбрану 
наведене дисертациЈе. 

У Крагујевцу и Београду, 
25. маја 2015. године 
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