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OEnyxol,r {er<ana

KOCOBCKA Mr4TPOBr4r_lA

Ilprapo4no-MareMarurrKQf $arylrera
Yuunepsurera y llpuuruaHz,ca pauujana c.4r-r.ni y Kpyurenqy, oA
27.jyrua 2}}2.rol.rrMeHoBaHr4 caMo aa nonauclljy 3a oueHy v og6pauy
AoKTOpcKe Arrcepraquje KaHAHAara Mp Cysane Cavrapxuje-Joeanosuh
noA HacnoBoM: ttEueprercxr,I eQexru [poMeHa cacraBa rroJrrrMepHr.rx
cMeIIra Ha 6asu erI{JIeH-rIpo[rrJreH-AI{eH KayqyKa v aKprrJroHr.rrpr{Jr-
6yra4r,ren KayrryKa". foxropaHA je acucreHT Ha O4cexy :a xeurajy.

lloruro cMo [perneAanr4 r4cnpaBrbeHr4 npr,rMepaK AoKropcKe
Ar4ceprauuje rau4uAara, a y cKnaAy aa oApegSava 3axoua o Yuunep3rlrery
kr Crar:yra @axylrera, crpyrrHa rouNcuja, AoJre rrorrrr4caHa AocraBJba
Hayvuo-uacrasHoN{ nehy @arytrera

143BEIIITAJ

foxropcna Al,Icepraqraja xau4vraara r43JroxeHa je ua 113 crparu4rle ca
60 ra6twr\a u 16 cnuxa. 1. Yeoa je 4ar ua 2 crpaHrrrle, 2.reopujcKrr Aeo Ha
36, 3.erccrepr{MeHTaJrHr{ Aeo Ha 25, 4.pesyJrrarr{ rr Ar{cKycuja ua 37, 5
3aKJbyrraK Ha 4, 6. Summary ua3,7. Jlureparypa sa 5 u 8. Buorpa$uja
ua 1 crpaHur{rr.

y yBoAy je r{craKHyr snauaj peqerrrypa HoBrrx rexHoJroruKux
npoqeca ra npojexroBaria cupoBr,rHcKor cacraBa yMpexanajyhux czcreua. Y
npoqecy yMpexaBarLa MaKpoMoJreKyna, u:5opou Bpcre 14 KoJrurrr4He

KoMrroHeHara ?r eKcnepr{MeHraJrr4x ycnoBa go6ur,qy ce yMpe}KeHr4

iraarepzjaJll4 HoBI4x u Sorax MexaHrrrrKHX H xeMujcrux KapaKTepucrura. To
je 6uo Moro Harrrux ilcrpa)KtrBarua. Eyayha Aa je najeehu Spoj
[onuMepHr4x nrarepzjana naelycoSno HeMerrrJbr.rB, vurv orpaHur{eHo



MtstuJbt4B, crora y npoqecilMa yMpexaBaFba Ao6uP,ajy ce, y npatsHily,
npousBolqm npeTexHo HeKpucTafi He
oTpyKrype tA xereporeHor craFba. l-lhru crpyKryr4paFba yMpexaBajyfrrax
MqrepHjana jecre Ao6hBaFbe HoBt4x nonuMepa, oryAa H eflacroMepa, 3a
noTpe6e y6psanor rexHoflotuKor pa3Boja. oR nona3Hhx KayqyKa po6raiajy
c6 HOB[4 enacroMepil ca caojcreeHHM MaKpOMOneKynhMa. MexaHrsana
npoqeca yMpexaBalba v pasMpexaBaFba npaheu je peoMerapcKoM
MeroAoM, xoja je paepafleHa u npNnaroleHa 3a oBe cBpxe. cyuruHa
npoqeca yMpexaBaFba je xeurjcra pearqraja uerue[y
sruneHn ponmneHrqueH (El-'l[M ) N arprfl oHr4rpufl 6yragueH (H 5P) KayqyKa y
paSnHqt4THM MOnCKHM OAHocHMa, y npHcycrBy usa6paaux y6pauaa.ra,
aKTt,1Baropa y6psuBaqa, cpeACTaBa ea ojavaBaFbe, nyHtana h oMeKlut4B;tr til
SnauajHo je nosHaBaH,e eHeprrja arrNeaqrja npol{eca yMpexagortra,
rBMneparypa.. ocraKrbilBaFba, yrNqaja Ba3Ayxa Ha npoqec cropelL,it
cHHTerucaHilx npoil38oAa, vuje cy crpyKType oApeluaaHe Melol:l()M
[tH$paqpBeHe cneKTpocxonmje. ] *

Teopnjcxn Aeo o6yxeara crpyKTyr4paFbe yMpexaBajyhrax cHCreMir,
y rojunaa ce pacKrAalbeM crapfix u uacrajalbeM HoBt4x xeruujcrux Be3a
usrpaflyjy yMpexeHu Marepiljanw. oco6rue oBilx 3aBr4ce oA HarpaloHe
MATphLle HoBor noflHMepa, pacnoAene nyHhoqa y Fboj vt npHpo/l(j
yoqja[aHor gejcraa MaKpoMoneKyna v nyHiloqa. y cyun4Hl4, oco6uHu
cHHTerHcaHHx nonilMepa 3aBilce oA prcnepauje v o6nura qecrfit.{il
nyHiloqa, creneHa tA ycfloBa nyFbeFba, saaHor v Qrsrvxor craLb;l
nonuMepa, npupoAe FberoBHX naHaLla H eneMeHara Ha[pa[eHe npocro!:]t-tr,)
Mpexe. TepruogrHaMNqKil nocMarpaHo, norpe6Ho je Aa ysalauurr
aAxe3iloHo gejcreo nonilMepa ca noBptxhHaMa nyHrnal{a 6yny ja,r;r o11

xr:xesuje MoneKyfla nonrMepa, Ea 6r ce ojavanu nonilMepHH Marepuj;rrrr,ry yMpexeHt4M uarepujanuua npHCyrHe cy KpNCTanHe v HeKphcri:unrrr
crpyKType, Kao nocneAilqa opraHil3aquje arperara HoBoHacranvx
MaKpoMoneKyna.,[urueHeNje v xennmjcre Be3e rasrvrefiy MaKpoMoneKynil
oApehyjy rpahy N oco6rHe cHHrervcaHtx MaKpoMoneKyna. 3a nparrilqHy
ynorpe6y oBl4x uarepujana BaxHo rax je onneMeH[rv AonaqhMa. /]a 6ra
npoqecu Me[uaFba v yMpexaBaFba 6wnu uoryhu, norpe6Ho je hMi]ril
oAroBapajyhe nporueHe eHTannrje, l-N6coee eHepruje fi eHTponuje, norrrro
cy repMo.qHHaMHL{Kt4 KptlTepiljynnN yBeK BarbaHr,r. HapaaHo, oBt4 npoqech
cy npaheHil MeprbilBrM TonnorHhM npoMeHaMa hcrpaxuBaHhx cucreua. v
flpaBhny, yruqaj TeMneparype Ha KilHerr,lKy yMpexaBaFba il3paxaBa ce
TeMneparypcKt4M xoe$uqujeuroru yMpexaBaba v KoHCTaHToM 6psuHe
npoqeca. KonrqrHe RoparaKa y yMpexaBajyhoj cMeuil ogpel.lyiy
oKCnnoaraqhoHe oco6rue yMpexeHilx uareprjana. Yrupexaealr,e it,r
BpueHo cyMnopHt4M ct4creMoM yMpexaBaFba, xoje y caojoj nocrenelort fl
npona3t4 Kpo3 t4HAyKl_ll/oHt4 nepHoA, noqeraK v nnaro yMpe)KaBatbit vt

pa3MpexaBaFbe. o6nrx rpasilxa, po6raeH peoMerapcKoM Mer(uloM,
orKpt4Ba oBe Qaae yMpexaBajyher npoqeca. Taga ce raarpaflyjy



cyn$lrAHan u nonucynerAHkr MocroBV, Ro)u cy rpaAuBHr AenoBh rrBopoBa
MpBxe $opurapaHor nonilMepa. Hajnoro4nnin ie paAhKanc*, ,u*r,_,N3aMga TyMaqelbe npoqeca yMpexaBaBa. geraruHo je onracaHo oapehraBaFbe
akrllBaquoHHx euepruja npol{eca yMpexaBaFba n pasMpexaBaFba HapasflUquTrM TeMneparypaMa, uro je 6rrHo sa yraplrBaFbe HaJ60rurxycnoBa go6ujarua enacroMepHLlx uareprjana. TeprvrograHaMilKa v,Kt4Heru*a npoqeca yMpexaBa*a npaheHa je oAroBapaJyhovr
MaTeMaruqKoM reopujovr

ExcnepnMeHTarH[ Aeo o6yxeara ua6op v onvc MaKpoMoneKyna
KAyqyKa xoju npoqecoM yMpexaBarua gajy enecroMepHe Mareprjane aacnoqmSnqHe ycnoBe eKcnnoaraquje. Y re cspxe je caLrHHreHo u ilcnilTaHo64 yrrapexaeajyha crcreMa no ocHoav En[M ra HEp KayqyKa h Fbr4xoBr4x
crr,rstua ca nyHunuMa Kao uro cy vafl, npNpoAHrl H TanoxH u cwnuqulyrvt
At4oKCr4A. llpoqecn cnHre3e npaheuu cy nperexHo peoMerpoM y r]r4rbyoApefiuearua 6psmHe il MexaHil3Ma yMpexaBajyher npoueca, xaro tira ce
AOIUflO EO l4HTepnperaqraje ynaqaja AoAaraKa ra raua6p aHVx', Kayr{yKa Hae$uracuocr npolleca, Ha MexaHilqKe oco6rHe crHTer vcaHtxeflacroMepa(tttogynm, npeKHAHa vepcroha, ilsAyxer$e, eflacrilr{Hocr, rappola,xaSarue), xoje saerce oA o6nrra, BeflilqhHe il KoHcTr4ryqraje MonoKyfla.
!4ayvaaau je y*aqaj npoqeca crapelba cilHrerficaHhx uareprjana y
Bas.qyxy Ha pa3ril4r{t4Tr4M TeMneparypaMa. l-lorapleHo je npaerno 4a jenpoqec yMpexaBarua e$rxacHNjr,r ruro cy BpeAHocrN enepryje axruaaLlrjeyMpexaBaHra Matse a 3a pa3MpexaBaFbe eehe. l-locnegrar.la Tora cyno6oruu.raHe xeMujcxux h MexaHilqKhx oco6Nua npohsBoAa. onucaHh cyHeqt{HH npHnpeMa}ba yscpaKa, Mero.qe v ypefajra ea' npaherue roKanpoqeca u ucnnrvB aFb e KB an il rera y M pexeH rax pr are pujana. Te u n ep aryp anpena3a y craKnacro craHre gorafa ce l,lcnoA reMneparype npra rojojnonrMepu npenase y qBpcry craKflacry crpyKrypy. npr'o4p"trro*i,ycrpyKrype cuHrerilcaHilx eflacroMepa ropr,ruhenl jd r*ffirqp,rr1;;r_rir
cnBKrpocxonuja, y xojoj ancopnqrja $orona o4peflerr" iunu.,jri, Ay)Kr4ri-,rnpou3BolH KBaHTHo oct_ltinaLlhnoBaFbe KapaKTep ucrvgilWx rpyna
MoneKyna, gajyhr ancopnl{hoHe ranspal{pBeHe cneKrpe, nouohy rojux ce
Aonash go uu$opn,taqraja o rpalra MaKpoMoneKyna.

Y ogerury p*yrrar' n A,cKycr,rja gare cy BpeAHocrr4 npoMeHa
MexaHhqKhx KapaKTep[crrlKa roKoM npoqeca yMpexaBar-ba y nphcycrBynyHura, TepMoflr4HaM,|.rKr4 CKOpO HeMe[urb v}tLx nona3HNX KayqyKa,xeruujcxr,r uelyco6Ho peaKTilBHhX, npr qeMy Hacrajy nperelKHoxereporeHa craFba cr4HTerhcaHilx enacroMepa. lAcnwu'eailu npoqeccrapeba Ha Baflyxy ce ycnopaBa AOAaTKoM aHTiloKCl4 AarvBHUxcpencraBa. Y ra6nrqaua cy Aar,A BpeAHocil4 3a eHeprrje arruearlHje
npoqeca yMpexaB.atua u pa3MpexaBaFba y oAcycrB y n npvcycrBy nyHhrauaft u o6a cunuqr,,jyn,'-gr,,oKc,Ea rao 6ena'nyr^nu. rlpoojrerq ogp'*uon1,.,,r,



MBj(aHnqKlx KapaKrepucrutKa Ha Ayxr,r BpeMeHcKr4 nepiloA peuaBaH je
l,loBoponr MoncKux oflHoca yMpexaBajyhrax KoMnoHeHara. l-lo ocHoBy
ABTrx pe3ynrara r4sBecraH je npaBilnaH ua6op cacraBa yMpexaBajyhrax
ct4cTeMa, KaKO nyHilna raKo En[M n HEp xayqyKa, nojeguHaqHo u y
|bl,lxoBt4M cMeuaMa. Oaa ilcrpaxrBalba cy oruoryhrna- carneAaBa;be
napqujanuux yruqaja oco6uHa KayqyKa, nyHhnaqa v rexHonoluKor
nocrynKa Ha MexaHilqKe KapaKTepucruKe yMpexeHhx enacroMepa.
flocrurHyre cy Bl4coKoeflacrhqHe KapaKTeprcrhKe u jaxa agxesnja r,rarvrefiy
yMpexaBajyhux cyncraHqr. YupexaBaH,e chcreMoM cyMnopa 6ra1ro Ce
crraa*yje noKper.rbrBocr MaKpoMoneKyna y rpaHhqHoM cnojy ca roKoM
npoqeca, uJTo je nocne.qt,lrla noaehaHor creneHa yMpexeHocn/,
pasrpaAFbe nonrcynshAHHx MocroBa v h3rpaAH)e jauux yrbeHhKoBl/x
BOSa USrUehy MaKpoMoneKyna. To 4oeoAu Ao cMaH,el-ba reMneparype
ocTaKIbt4BaFba r reqrbilBocrt4 enecroMepa. IosHaaaFbeM aKThBaquoHt4x
eHepruja npoqeca yMpexaBaFba KayqyKa r pa3MpexaBaH,a eflacroMepa,
ca u 6es nyHunalla, Moxe .qa ce npocy[yje o e$raKacHocnr npoqe(ra,
TOXHOnO1UKe OnpaBAaHocil4, npaKTL|LtHe npilMeue u erdnbMHLtHOCril.

y 3axrbyqKy je, Ha ocHoBy r4crpaxilBaFba v ocMr4lurboBarr,a,
ncTaKHyro 4a je paeaujeHa KilHertaL{Ka Mero4a o4pe[r,rBaH,a aKThBaqiloH14x
onepruja npoqeca yMpexaBatba n pa3MpexaBaFba HoBr4x enacroMepHktx
ruarepujana no ocHoBy HeMetrrbvBVx unn orpaHilqeHo MeurbuBt4x
nona3Hilx KoMnoHeHTl4, EparHe npoLleca il MexaHuqKe KapaKTepilcrhKe
HoBr4X Ct4HTerilcaHilx nonHMepa yraayjy Ha ro Aa cy ,qocrhrHyra 6orua
caojcrea y oAHocy Ha yMpexeHe uarepujane Ha 6asu nojeguHaqHilx
KayqyKa. Haf: u npHpoAHl4 c*nNq[,ljyM-EfioKCr4A cnaruyjy rli-ifiyKoBai.ia
BpeMe yMpexaBalba ca nopacroM Fbl4xoBor ca4pxaja, AoK TanoxHr4
cunuqujyM-Ar4oKcug je cropo 6ea ynrqaja. Epsuua yMpexaBarua rpaje
gyxe y cnyuajy cficreMa ua 6asu EilEM y ogHocy ua HEp xay.ryK, EoK
6psuHe yMpexaBaFba FbilxoBt4x cMetua wviajy KoMnpoMHCHe BpegHocr 14 14

nponopqHoHanHe cy KonilL{HHaMa KayL{yKa, HapaBHo t4 oA KOnilqilHe
AOAaTUX y6peueava. KoR aKTilBHI4X nyHr4fla, y oAHocy Ha HeaKrhglti_I,
npoqecu yMpexaBaFba cy 6pxN, Lllro je norepleHo BpeAHocrHMa eueprria
aKTilBaquja. cauo y cnyvajy ranoxHor cnnwqujyM-At4oKCnpa nuje 3anaxaH
npollec pasMpexaBaH,a, crora y raKBilM Cnyvajeerua Hraje ruoryhe
o.qpeAHrl4 eHeprrje aKrilBallhje, jep ce noBparHa peaxqraja y3 Br4col(y
eHeprujcry 6apujepy. fioeehaFbe KonrL{ilHe nyHilna y yMpexaeajyhranrr
cMeluaMa L{uHe Aa MexaHilqKe BenrqilHe pacry. Tuue cb hcril.{e sHavaj
cyMnopHor cilcreMa 3a peaKqrje nperuolrihaaaFba, pacnoAena nyHhflaqa H

npupoAa yeajauHor gejcrea MaKpoMoneKyna, v oBtlx ca nyHhor{HMa Ha
rpaHhqaMa sasa v npv $oprvrr,1paFba npena3HHx cnojeaa. HafieHe gae
TeMneparype craKflacror npenasa KoA cMerxa o6ajy KayL{yKa, oppeleHe
lcK Mero.qoM, noxaeyjy Ea cy KoMnoHeHre nperexHo saApxaJ-re iaojy
HHAt4BHyAyanHOCT y eeheu vntA MaFbeM creneHy, Ulro ce HenocpeAHo



oApaxaBa Ha pa3nuKe y SusrvroM noHaulaby tn xervrrjcroj peaKTilBHocrT
ct4 HTeTU C a{nx en a cToM ep a .

KaHArAar uMa Billue o6jaaruenmx crpyq Hnx vl HayqHnx paAoBa yo6nacru yMpexaBaba enacroMepa. vlspaiiarvto caMo Aeo rojra cy oAaaxHujer hHrepeca 3a o46pany AoKropcKe Arcepraqraje. t1] ccaruapxrja, E. crojveaa, peomerapcKo ogpelraearue u'*i^ru,q^os14x
eHepruja yMpexaBaFba efiecroMepHhx cMeu,a ua6aeu EnEM xay.ryxa, 36.cageroearue cpncKor xeMhjcror Apyr.urBa, 3Bg, Eeorpag, 1gg4., 12) ().can,tapxnja, E. crojveaa-pagoaauoBuh, v,aqaj nyHLrna" Ha KhHerhKy
npoqeca BynKaHil3aqrje eflacroMepHt,tx cMeura, 37. CaaeroBabe cpncKor
xenanjcror EpyrurB a, 27 6, Eeorpag, 1 gg5 ; t3] c. caru apxrala-.loaaHoelrh, B.JogaHosuh, The effect of the calbon black (Neoo; rnass proportions on theactivation energy of crosslinking and reversion of acrylonitrile-buladicrrc
compounds, 1'. MelynapoAHa roHsepeHrlnja - craFbe v nepcneKThBel4crpaxilBatba u paaeoja xeuhjcre v Mar.ll4HcKe 4uAycrpuje, 81-BB,
Kpyureaarq, 2001; t4l c. carraapxrja-JoeaHoeilh, B. J;##;il, E6u*r,
npoMeHe cacraBaJMpexa Bajyh rax cr cre Ma ua 6aew erilneH nponilfl eHAH e r rv aKpHnoHrrpun6yraAmeH KayqyKa Ha $rsrvro_MexaHilLrKa caojcrna,
KoHrpec uHxer$ep a, nnacrvqapa v rynapa, cA-168, rlaqa x, 2002, ra [5] Ccauapxrja-Josauoerh, B. JoeaHoarh, Eserru npoMeHe caoTaBiryMpexaBajyhux cr4creMa Ha 6asu erhneHnponilneH.qileH vaKphnoHilrpun6yra.qreH KayqyKa Ha eHepruje axrraeaqrale, npoqec)yMpexaBa6a v pa3MpexaBaFba, KoHrpec uHxeFbepa, nnacrHqapa hryMapa, CA-1 T 2, {a\ax, 2002.

llo ocHosy np,roxeHor uareprjana il yKynHe aHafir3e, KoMl4cnja, y
AOne AaroM cacraBy, npeAnaxe HacrasHo-HayqHou eehy oarcynrera

M14IUIbEI.bE

florropaHg Mp cyaa,a ca*apxraja -JosaHoauh je, y 4orropcr<o1gncepraqrju uacnoarueuoj Ha norrerKy, cryAr403HO 14crpaxhBafla
eHeprercxe e$erre_xojra n pare pea rqraje y r\4pexa Ba Fba HoBr4 x enacroM ep a
Ha 6asil En[M ra HEp KayqyKa v *,l'xoBvix cMeua, oApehyjyhr epeguocrLr
aKTHBaLI40Hr4X eHeprrja npolleca yMpexaB atba v pa3MpexaBaFba non,ohy
PEOMCTAPCKE METOAC. HA KBAflilTET V VCNVTVBAHUX KAPAKTCP VCIIIKAyMpexeHhx MaKpoMoJreKyna npBeHCTBeHo yTl4r{y nprpoAa rureparqrje
KOMnoHeHara, MOnCKil yAenh ynorpe6rueHhx KayqyKa, Bpcra, THn uKOnHqhHa nyHHna, y6psuaava, aKThBaropa y6psr,raava, reMneparypayMpexaBaFba, npollec crapeFba Ha Ba3Ayxy. fiourno ce Ao noy3,qaHhx
BpeAHocru MexaHHqKhx u xeurjcrhx BerhqrHa roje cy HenocpeAaH oApa3HoBoHacranvx yMpexeHhx Marep ujana. Ha raj HaqilH yqilFbeH je sHavajau
AonphHoc y norfiegy npojeKToBaFba cilpoBl4HCKOr cacra Ba u peqenrypa
TexHofloluKor npoqeca. onucaHe er3aKTHe MeroAe, ilHcrpyMeHraqrriu,



AO6HBeHh pesynTaT[ v1

pasMpexaBaFba HoBt4x
,tcTpax[Ba]ba.

ocMHlurbeHa TyMaqeba npoqeca yMpexaBat$a vl

cilHTeTil3OBaHilX enacToMepa cy cytuTl,lHa OBhX

3, I-'lpoQ. gp Mrnan Aurouujearh, qnaH
TexHkr,lxu Sarynrer, Eop.

.-z/d-7

llo ocHoey noAaraKa o KaHAn}ary, npeAMera v qvrbagucepraqr,rje,
ocHoBHe xunore3e og roje ce noflasrno y Lrcrpaxr4Bar-bilMa, nphMeFbeHHX
MeroAa y ucrpaxilBaFby, go6reeHux pe3yflTara, npaKTilqHor h HayqHor
AonpuHoca, Mnurbelbe v flpeAnor xouiltcnje jecre Aa, noujTo cy
hcnyFbeHh HayL{H]4, CTpyLtHt4 r 3aKOHCKH ycnoBH, nphxBarh Aucepraqraly y
qenocn4 u ogo6pu npoqec og6paHe AoKropc*e Al4cepraqr4je, pini
cruUalba HayqHor creneHa AoKTopa xennrjcxux HayKa.

Mexrop je npoS. gp Hoamqa parilheehh.

Korvrucrja

1.11poQ. pp HoaNqa parrheerh, qpegceAHilK
[1pNpo4Ho-MareMaruvxu $ariynrer, K. MrarpoBHqa
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2. l-lpo$. gp JapocnaBa EygrHcrr-CurveHghh, qnan

TexHonouna SarynTer, floara Cap
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