PEILE H 3Us

no KOHKYPC 3a 3aeMaHe Ha aKaJIeMU4YHaA JUTBXKHOCT
LIOIEHT”

10 npo)ecHoHaHO Hanpasnenue 5.10.” Xumuuau TEXHONIOTUH”,
Hay4qHa cneuuanHoct 02.10.25, ,, TeXxHOMorus Ha KOMIO3UTHUTE marepuanu’”,
o6sBen B 1B Gp. Ne 105/06.12.2013r. B Yuusepcuter ,,[Ipod.1-p Acen 3narapoB”-Byprac

Kanpunar: rnac. g1-p Humutpuna CrosiHoBa Kupsikosa

Penensent: npod. 1xu Pymsna Credanosa Benuukosa, HuerutyT no nonumepn - BAH

Ha koHkypca 3a nouent no HayuHata cneuuanHoct 02.10.25 , TexHonorus ua
KOMIO3HTHHTE MaTepuami”, ri.ac.a-p Jumutpuna CrosHOBa Kupsxosa ce npencraes
C BCHYKH JIOKYMCHTH CBITIACHO W3UCKBAHMATA Ha 3PACPB, un. 29 u IpaBunnuka Ha
Vnusepcurer ,,Ilpod. 1-p Acen 3naTapos”,

I'n.ac. lumurpuna Kupskosa NIosry4aBa BUCLIETO cH oOpasoBanue BB BXTU
»I1pod. 1-p Acen 3narapos”, Byprac npes 2003 r. ¢ npodecHoHaHa KBanupuKaLys
MarucTep — uHxenep. IIpes 2008 r. zammrapa AOKTOpCKa JuCepTauus Ha Tema
»llonyyaBaHe wu  wm3cnemBame  ma KOMIIO3UTHK  Marepuan¥d Ha  OCHOBA
CBPBXBMCOKOMOJIEKY ICH TOJMETEH C JMCTIEPCHH M BIAKHECTH MBIHATENU” ¢ Hay4eH
peKOBOAMTEN [POG. A-p. AT. AtanmacoB. OT 2006 TI. € ACHCTEHT B KaTezpa
»TeXHONIOrMs Ha MaTephaiuTe M MaTepHalO3HaHMe” Ha »@aKynTeT M0 TEXHHYECKH
Hayku”, a or 2010 r. e rmac. mno HayyHaTa CreUuUanHocT ,, TexHonorus Ha
KOMIO3UTHUTE MaTepHali” B ChllaTa Kateapa. TpyJOBHAT U cTax B YHUBEPCHTETA €
7.1 8 mec.

B neproma 2006 mo 2013 r. KaHaujaaTkata npuaoOMBa OMMT M YMEHHS KaTo
yyactBa B oOyuyeHueTo Ha cryaentd or ®TH wu OIIH »O0akanaeep” u OKC
»MarucThp” OT cneuuanHocTuTe ,, TeXHOMOrus Ha MaTepHaJIuTe ¥ MaTepHano3HaHue”,
»HEOpraHu4HU XMMUYHH TEXHOJIOrMU ” U » Xumus ”

I'nac. n-p KupskoBa e npenomaBaTes no AMCHHMIIMHHTE °

Komnosutau matenany;

[Tonumepnu Matpuany;

Kpucranorpadus;

TexHonorus Ha nonumepure

ITonyyasane, cBo¥icTBa U npepaGoTka Ha TNOJIMMEPHUTE MaTepHaJIH;
Texnonorust 3a peuMKIHpaHe Ha MOAMMEpHTE;

CtpykTypa M cBOMcTBa Ha MaTepHaTHTe

Marepuanu 3a meauumnaTa



Ouesuzno, riac. Kupsakosa e umana mbiHo y4eGHO HaTOBapBaHE, OCHUIYPEHO
OT MHOTO pa3HOOOpasHH NIEKUMOHHH KypcoBe M yueGHM nmpakTiku. ToBa € aTecTar 3a
MHOro Gorara u cepHoO3Ha MpernoiaBaTeNcKa OArOTOBKA M 3HAHUS B LIMpOKa 06aacT
OT NIOJIMMEpHAaTa XMMHMSA U TexHonorus. [Ipes yue6nara 2013 — 2014 r. uma OCHrypeHa
AOUBJIHUTE/IHA HATOBapPEHOCT OT JIEKUMOHHHU M ayIUTOPHHU 3aHATHS B 06eM 360 yaca.

Ha o6sBenns konkype ca npencasenu 27 Hay4yHu myGnukauuu (7 OT KOUTO ca
BIIIOYCHH B JMCepTauMATa 3a NpuAOGHBaHE HA HAYYHA CTeNeH) M EIHO yue6HO
nomaraino ,,Komnosutau marepuanu” c aBTopu AT. Atanaco, C. TypmaHoBa u Vi
Kupsikosa. Ot 20 6posi Hayunu Tpyna B CNICLHAIM3UPAHN MEXAYHAPOAHH pedeprpany
crucanus ca myGnukyBanu 11 ctatiu, a emma e mop neuar.Ouensisar ce ChLIO 2
AOKTIaja Ha MEKAYHapONHH Hay4HM KOH(EpaHUMH C peJaKLUMOHHH Koneruu, 2
AOK/Iana Ha HAUMOHATHH KOH(EPEHUMH C MEXAYHapoaHO yuacTHe M 4  craTuu
orne4aranu B l'ogvwuuuy Ha Bucmm y4eGHu 3ase/ieHus. [IpencraBenara Hay4Ha
TIPOAYKLMST TEMATHYHO HAMBJIHO OTroBaps Ha OGsSBEHATa Hay4yHa CrHeLUuaHOCT Ha
KOHKypca ,,TeXHONOrus Ha KOMMO3UTHUTE MaTepHaiu” W HAa W3MCKBAHHATA Ha
Yhuusepcurera .B chuiara aktyanua o6nact na TIOJIMMEPHHUTE MaTepUali ¢ YHUKAIHH
CBOWCTBA M Pa3sHOOGPA3HH EKCTIOATALMOHHM KAayecTsa e y4eBHOTO mnomarano.
Ioctenennoro yreBp)naBaHe Ha kanaMpaTkata B Hay4HaTa KOJerus ce JeMOHCTpHpa
OT TMOKAHHUTE 33 PELIEH3UPAHe Ha HAay4YHW CTATMH B OGNIACTTA HA HAHOKOMIMO3HTUTE
NOJHBHHUIUIEHDITYOPUIHHTE cerionumepu. PaGotute Ha riac. Kupskosa ca
UMTHPaHH 12 mbTH OT 4YyXaecTpaHHH ABTOPH B CNELMATM3MpPaHa JIUTEpPaTypa, Karto
IMTATHTE Ca IJaBHO BBPXY METOAMTE M PpE3yNTATHTE OT H3C/ICABAHMATA Ha
M30TEPMHYHATA NECTPYKUMS HA CBHIOJMMEPHHTE KOMIIO3WTH.

Kanaunatkara e 6Guna CbPBKOBOAHTEN MPU OOYYEHHETO HA 7 AMIJIOMAHTH,
KOWTO BEYE Ca 3ALUMTWIM M ca MpUAOOMNH ONMHT M 3HAHUS © Y4acTHETO CU B
MIafEKKH KoH(pepanuuu (5 Gpos). Ipenonasarenckara ACHHOCT € NoKa3aHa wpes3
paspaGoTtBane Ha 3 y4eGHM NIpOrpaMM MO OCHOBHH  JUCHMIUIMHM  KaTo:
»KOMMo3uTau marepuanu”, ,IlonumepHu marepuanu” u  ,JOCHOBH Ha
HAHOMATepHaNUTe ¥ HAHOTEXHOJIOTMHTE” 3a PEOBHO o0yueHue Ha CTyIeHTH 3a
KBanM(UKaMOHHATA CTeneH »0aKanassp”.

MHoOro akTUBHO € yyacteana B paspaGoTBane Ha 14 Hay4yHOW3C/IEIOBATENCKH
NPOEKTH, Kato Ha 1 OT TAX e Guna pwrKOBOmUTEN Ha Hay4yHusi Konexktus. Ha 2 or
NpOEKTUTE BB3NOXKHUTEN € PoHx ,Hayunu wuscnensanus” Ha MOH, a ocrananure
NpoeKTH ca BB3noxkenu or HUC, poua ,,HUXT]] . '

W3105keHOTO MH J1aBa OCHOBAHME /1@ OLEHS MONOKHUTETHO npernojaBaresickara
AedHOCT Ha riac A-p Kupskosa u HeliHata akTwBHOCT B paspaboTBaHe Ha peauua
Hay4YHOM3CIIEIOBATENCKU MPOEKTH .

Hayunou3scienosaresncka aeiinocr

Hayunute u HaydyHO-NpuiOXHMTE M3CNenBaHHS HA TJ.ac. a-p. Jlumutprna
KupsikoBa, oTpazess B npeacraBenure 20 Hay4yH¥ MyOiIuMKauMM TEMaTHYHO ca
O0eIMHEHH OT MOJMMEPHHTE HAHOKOMITO3WTHH marepuanu. ToBa e egHO OT
AKTyaJlHUTEC HANpPABICHUA B [OJMMEPHATA XHMHS, KOETO pasKpMBa TOJeMH
BBE3MOXKHOCTH 32 3aJJOBOJISIBAHE HA TOCTOSIHHO HApacTBALMTE HW3HUCKBAHHS KbM
CKCIUIOATALlUOHHUTE CBOMCTBaTa Ha MaTepHauTe. Tonemust NOTEHIKMaJl Ha
HaHOKOMIIO3UTHHUTE TIOJIMMEPHH MAaTepHald  Ce KpHE BBB BB3MOXKHOCTTA 3a
NOJTy4aBaHE Ha HOBM W YHWKAIHM CBOWCTBA Ha BEYE MO3HATH M  M3MO3BAHH



MOJMMEPH ¥ cbronumepH. B ciyyas ToBa ca  dyopocsaspixkaruure CBIIOJIUMEPH U
TMONMMETHIIEHH C BUCOKA ITLTHOCT. B OTAe/HM M3crieBaHKs TeMaTHKaTa € pasiunpeHa
B CB3BYHME C MKOHOMMYECKH M €KOJNOTHYHH npoGlieMH, a HMEHHO, 4pe3
OIO/I30TBOPSIBaHE Ha  OTMajHW OpHM30BH JIIOCMH M  pPEUMKIMpaHe Ha
HOJIMETHIIEHTepe( TaNaT.

Pesyntatute or nposesennte wuscnempamms Morar Ja ce obOemuHAT M
o6o6uwar B YeTHpu rpynu:

1. IlonyuaBane u oxapakTepusupaHe Ha TIOJIMMEP/CHTMKATHH HAHOKOMITO3HUTHH
MaTpHaiM Ha OCHOBaTa Ha BHHUIHAEH(IyoOpHA - xekcadryoponponeHos
CBIIOJIMMEP U HAHOTJIMHY;

2. KuHeTHKa M TepMHYHA J€CTpYKUMS HA  KOMIO3HTHM Marepuaid  oT
TeTpadyopoeTunen — xekcadayoponponeHos CBNOAUMED U Gsia MM YepHa
OpH30Ba Ienern;

3. HscnenpaHe Ha (oTOOKHCIHMTENHATA CIIOCOGHOCT Ha pa3/M4yHU CONM Ha
METaJIH C NPEXO/IHA BAJICHTHOCT KaTo MPOOKCHAAHTH 3a buamu ot nonuetunen
BHCOKA IUTBTHOCT:

4. TlonyyaBane u OXapaKTepH3UPAHE HAa TEKCTHUJIHU BJIAKHA OT PELHKIMpaH
TIOJIMETHIICHTEpETAIAT M HEFOBH CMECH - OCHOBHH XapaKTePUCTHKH.

[TonGopeT Ha ocHOBHUTE 0GekTH Ha H3C/IC/IBAHMATA € MHOIO LieJIeChoOpaseH u
AOCTaTB4HO pasHOOOpaseH. Bunnmnnendiyopua- xekcadmyoponponenosust ( BJID-
X®IT ) u Te'rpa(bnyopoe'mneﬂ-xeKcaq)nyoponponeﬂoanm ( TOE-X®IT ) cbnonumepu
H nonuetunenrepedranarst (MET) ce omimuasar ¢ peanua nobpe W3BECTHH LIEHHH H
IOPM  yHHKAJIHH  CBOWCTBA W  mpuioxeHus. LleHHuTe ¢  BolicTma Ha
dochopesasprkammre CBIIOIMMEPH Ca PA3sLIMPEHM Ype3 BK/IIOYBAHE HA HAKOIKO
OT/IMYaBallld CE MO CTPYKTYTPa HAHOIIMHM KATO MBAHMTENH. BusHueTo Ha
TIpMpoaTa, —CTPYKTypaTa M MOBBPXHOCTTA Ha BKJIIOYEHHTE KaTo IIBJIHUTEN
PasHOOOpasHH  HAaHOIJIMHH  BBPXY CTpyKTypaTa, = MOpP(OJIOrHATa, SKOCTHO-
AeOpMaLMOHHHTE ¥ TePMHYHM  CBOWCTBA Ha KOMMO3UTHUTE MaTepuaiu e
3a1BAG0YEHO M3CNEIBAHO M OTPaseHO B 8 CTATHM. HUscnensan e edextsT oT TpH
C/IOECTH  CHJIMKATA OPraHMYHO MOAW(HMUMpaHH Ha MOHTMODHUJIOHUTOBA OCHOBA —
Nanomer 1.31 PS, Cloisite 15 A u Cloisite 30 B u xuapodununs Nanomer PGV Ha
GeHTOHHTOBa OCHOBA.

3a oxapaKTepusHpaHe Ha Ch3aJCHHUTE KOMIO3UTHHU MaTepuani W CBOHCTBaTa
MM YMEJIO Ca M3MON3BAaHH M CHYETaHM TroisiM Opol MOAXOASINM KIACHYECKH M IO
MOJIEpHH (DU3UYHH, PUBMKOXUMHUYHH U DHIHKOMEXaHHIHMU METO/IM, IMOBEYE OT KOHUTO
ca CHalJeHH C aHANM3MPALLM TIPOrPaMHH yctpoiicTea. He cuutam 3a Heo6xomumoct
u30pOsBAaHETO MM. JIOCTOBEPHOCTTa Ha pe3yiTaTuTe Ce WIIIOCTPUpa OT OT3UBHTE B
LUMTATHTE M INIABHO OT OTNEYATBAHETO HA CTATMMTE B Pe(epUPaHH CrieLMaTH3HpaHH
MEXyHapOJHU CIHCAHUSI.

OcHOBHUTE pe3ynTaTd W npuHOCH wie 6baaT pe3ioMHUpaHd U 0600IIEHH KAKTO
crnenpa.

OCHOBHH NPHHOCH

A. HayuHa u Hay4HO-NPHJIOKHA 3HAYMMOCT HMAT H3C/IeABAHMATA BbPXY MOJIy4yaBaHe
1 OXapaKTepu3MpaHe Ha HAHOKOMIIO3UTHUTE MAaTepHai Ha ocHoBaTa Ha BJI®-X®I1
ChIONHMEPH M pasiuiHK N0 MPUPOJIA U CTPYKTYpa C/OECTH CHIIUKATH (HAHOTIIHHH)
KaTto MbAHMTENH. MHOr0 MNpEeUM3HO M JOCTATBYHO IBJIHO €4  M3C/IENBAHM






