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1. Kparku Guorpadpuunn JaHHH 32 KaHIHIATA

Mapuss Aranacosa OpmanoBa, poaena npe3 1987r. B rp. Ioue [Jlenues, 06..
Bnaroesrpaa. 3asbpiimna mnpes 2006r. npHpogHO — MaTeMaTHYecKa TMMHasus ,SlHe
Canpancku® B rp. 'oue [lemues. [Ipez 2010r. 3apbpuiBa oOy4yeHHETO CH B CNELIHATHOCT
,Ousuka® B IOrozanageH ynusepcutet ,Heodut Puiacku®, ¢ orauuen ycnex. Ilpes 2013r.
YCMELWHO Ce AUMIOMMpPA KaTo MarkcThp 10 WHXEHEPHa (QU3KKa BbB (PH3HYECKHA DaKyITET HA
Codmiicku ynusepcurer ,,CB. Knument Oxpuacku™. Ot sHyapu 2014r. e 3auMciieHa KaTo
penoBeH AoKTopaHT B naGopartopus ,,Pu3uuHM TexHomoruu™, MHcTuTyT no EnexTpoHuka,
BAH.

2. O0mmu cBefeHHS 32 NHCEPTALHOHHHS TPYA

JucepTrauMOHHHMAT Tpya Ha Tema “ [lonyuaBaHe W M3C/€IBaHE Ha HAHOCTPYKTYPHH
MaTepHali 3a H3HOCOYCTOMYHBH NpUioKeHus“ e opopMeH B 06eM or 104 cTpaHMUM ChCTOH
ce OT yBOJ, 4 IJIaBH, CIIMCHK Ha M3MOJI3BaHaTa JIMTEepaTypa, HayuHH NMPHHOCH M CMMCHK Ha
nyONMKaLHHK.

3. AKTyaJaHoCT Ha pa3paGoTeHHsl B JHCEPTANHOHHHS TpPyA mpobjieM B Hay4HO H
HAYYHO-IIPHJIO’KHO OTHOLLIEHHE.

CbBPEMEHHOTO WHAYCTPHAJIHO TNPOM3BOACTBO MpeAsBsABa HOBH M3HCKBAHHA KbM
MaTepHaIMTe M3MON3BaHM B  KOHCTPYKLUMM Ha JeTaiinM ¥ mawmnHd. Tosa npeamonara
paspa6oTBaHe Ha HOBM TEXHHMKH 3a MONy4aBaHe Ha MaTepHanud ¢ nogoGpeHu ¢usmko-
MEXaHWYHH XapaKTePUCTHKH, TAKMBA KATO MAarHETPOHHO pasMpallBaHe, eNeKTPOHHO-TBUYEBO,
€NeKTPOHHO'bYEBA TMOBBPXHOCTHa Moaudukauus M Apyrd. Ilpe3 nocnepHMTE HAKOJIKO
JIECETUNIETHS IIMPOKO NPHJIOKEHHE HAMMpa KOMOHHMpAHETO Ha JIBa MNM MoBeye (QU3MUHK
METOJa 3a nojo0psBaHe MeXaHMYHHMTE XapaKTEPUCTHKH HA MOBbPXHOCTHTE Ha METAIH H
CTNIaBH

B amcepTauMoHeH TpyA ca NpeACTABEHM M3C/EIBaHHS OT MPUIIOKEHHE HA TPH QHU3HYHK
MeToaH (ENEKTPOHHONBYEBA TpPETHPaHe, IL1a3MEHO HHUTpUpaHe, MOCTOSHHOTOKOBO
MarHeTpOHHO pa3MpalliBaHe) 3a NOBbLPXHOCTHA 00paboTKa Ha MHCTPYMEHTAJIHH CTOMAaHH H
THTAHOBH CIUIaBH C LieJ noaodpsaBaHe Ha MEXaHHYHHTE MM CBOMCTBA, €TO 3alll0 aKTYaJTHOCTTa
Ha pa3paboTeaHuTe npobnemu He OyaH CbMHEHHE.

4. KpaTka aHAIHTHYHA XapaKTePHCTHKA HA eCTECTBOTO H OIIEHKA Ha JOCTOBEPHOCTTA
HA MaTepHaJIa, BbPXY KO#HTO ce rpaJfT NIPHHOCHTE HA JHCEPTALHOHHHSA TPYA.

B AMcepTaLMOHHUAT TPyJ ca M3cleABaHM MPOLECH M MaTepHald MpH MONMy4yaBaHe Ha
MOBBLPXHOCTHO MOAMGHLMPAHH CTPYKTYPH, ¢ NOoJ0OpEHH eKCMioaTallMOHHH CBOHCTBA, 4pe3
KOMOWHHMpaHE Ha eNneKTPOHHO-NbYeBa 00paboTKa, N1a3MEHO HUTPUpPaHe U MOCTOAHHOTOKOBO
MarHeTpPOHHO pa3mnpaliiBaHe.



[IpencTaBeny ca pe3ynTaTH OT M3C/IeBaHH MEXaHHYHMTE CBOMCTBA Ha MOBbLPXHOCTTA HA
HHCTPYMEHTAJIHH CTOMaHa Cliefl NpujlaraHe Ha eneKTpoHHONb4YeBa oOpaboTka, niasMeHo
HHUTpHpaHE K NOBTOPHA eNeKTPOHHONbYeBa 06paboTka. ChLo Taka ca u3c/ieIBaHH CTPYKTYPHU
NpoMeHH ( MUKPOCTPYKTYpa, rpanaBocT, TRPAOCT) B IOBLPXHOCTHHMSA CJIOH HAa TATAHORA CIUIaB
Ti5Al4V. Upes npunaraHe Ha MeTOAa Ha MOCTOAHHOTOKOBO MarHETPOHHO pasmnpallBaHe
ycnewHo ca ortnoxeHu eaHocnoiHn CrN, TiN u MHorochoiiHu nokpuths (Zr/ZrN), (TiN/CrN)
BbpXY HHCTPYMEHTAJIHH U XPOM HUKENOBH cToMaHH. [IpeanoxeH e uuciaeH MOeNn H yCIEIHO
€ NPHJIOKEH 3a H3C/IEABAHE HA TOMIMHHHTE MPOLECH NPH MOBbPXHOCTHA €JIEKTPOHHO-ITbYEBA
MOJMGHKALMA HAa METAIM H CIJIABH ChC CKaHHpALLl €JIEKTPOHEH CHOI.

S. Ilo3HaBa M JHCEPTAHTA CHCTOSIHHETO HAa MpobJieMa H OLEHABA JIH TBOPYECKH
JHTePATYPHHS MaTEepHAJ.

IIpencraBen € 0630p Ha cneLManM3MpaHa JIMTEPATYpPa Mo NpobJEMHTE HAa JUCEPTALIMATA.
OGeKTHBHO ca aHAIM3MPaHH PE3yNTATUTE Ha NpPEIXOAHHTE M3CIIEABaHUA U YOEJUTENHO €
3aIIMTEHa MOCTABEHATa LIEJl HAa JMCEPTAUMOHHMAT TpyA. CuuTaMm, Ye OMcepTaHTa Aobpe
MO3HaBa ChCTOAHUETO Ha NPobeMa, KOETO JIHYHM OT UHTHpaHUTE 134 NTHTepaTypHH H3TOYHMKA.

6. B xakBo ce 3aKNIOYABAT HAYYHHTE HJIH HAYYHO NPHIOKHHTE NPHHOCH HAa
AHCEPTANHOHHHSA TPy

Kato Haii- CblIeCTBEHH NPHHOCH, MPEICTaBEHH B JHCEPTALMOHHUAT TPYA, Morat aa Obaar
TIOCOYEHH CJIEIHUTE:

A. Hayunu

Ypea paspaboTeH oT aBTOpa Ha JUCEPTALMOHHUAT TPY.] UYMCJIEH MOJEIN, ca W3CIEABaHH
TOIUIMHHMTE MPOLIECH NPH MOBBPXHOCTHA €NEKTPOHHO-ThYEBA MOAUPHMKALMA HAa METAIH M
CMJIaBH CHC CKAHHpalLll eIEKTPOHEH cHon. MoaensT € 6a3MpaH Ha pellaBaHe Ha YPaBHEHHETO
Ha TOMIIONpPEAaBaHe ¢ MOMOLITa Ha GyHKLUMHTE Ha ['puilH M onucBa peanHaTa TPaeKTOpHA Ha
CKaHMpaHe Ha €JICKTPOHHHS CHOM

B pesynrar oT HanpaBeHHTE YHCIIEHH EKCMIEPUMEHTH € OMpeleNeHo pasnpeae/eHHeTo Ha
TEMIIEPATYPHOTO MOJIE NPH €JEKTPOHHOIbYEBa 00paboTKa Ha MHCTPYMEHTAHH CTOMaHH M
THTaHOBH CILIaBH. ToBa € MO3BOJW/IO Ha aBTOpa HAa AMCEPTALMOHHMAT TPYA Aa ONpeaend
TEXHOJIOTHYHHTE MapaMeTpH Ha eNeKTPOHHONbYeBa 00paboTka Ha HHCTPYMEHTAIHA CTOMaHa
W320 u turaHoBa cruiae TiSAl4V, npy KOMTO € MOCTHrHATO MHOTOKPATHO YBENHYEHHE HA
MEXaHMYHHUTE XapaKTEePUCTHKM Ha MOBBLPXHOCTHUA CIOH TaKHBa KaTo TBBPAOCT H
H3HOCOYCTOHUYHBOCT.

B. lIpuaoxan
3a nbpBH NBT Ca NPUIOKEHH KOMOHHMPAaHH METOMM:
® 33 [10JIy4aBaHE HA IPaJlMEHTHHU CTPYKTYPH BbpPXY HHCTpYMEHTANIHa cromaHa W320,
CBCTOAILIM CE OT ENIEKTPOHHO-/Tb4eBa 00paboTKa, N1a3MEHO HUTPHPAHE H OTJIOKEHO
HUTpHAHO NoKpuTHe (eaHocnoiHo (CrN, TiN) u aBycnoiito (TiN/CrN));
® 33 MOBBPXHOCTHO MOAUGULMPAHH CJIOEBE BLPXY MHCTPYMEHTAJIHH CTOMAHHU 4pe3
EJICKTPOHHO-TbYeBa 00paboTka W nNIa3sMEHO HHUTPHpaHe M MoOCieaBaLla
€NIEKTPOHHO-NTbYEBa 00paboTka.

JlokaszaHo e, 4e NoJy4YeHUTe CTPYKTYpPH 4pe3 Te3H METOIM ca ¢ NoAoOpeHH MeXaHW4HH
CBOWCTBA, TBBPAOCT H M3HOCOYCTOHYMBOCT. bux orbenszan, ye KOMOMHMpAHMTE METOOH H
TEXHHKH Ca H3KIIOYHMTEJHO aKTyallHd 334 CbBPEMEHHMTE TEXHOJOrMM 3a MOBBLPXHOCTHA
MoaudHKaLMs HA METAITH H CILIABH.

7. IIpenenka Ha nyOAHKANHHTE HA JHCEPTALIHOHHHUSA TPyA: Opoii, XapakTep Ha
3arj1aBUATa (MEKAYHAPOAHH, HALIHOHAIHH, BEIOMCTBEHH, C1yKeOHH 010/1IeTHHH)



[lo TemaTta Ha AMCEPTALMOHHMS TPYJA JOKTOPaHTBT € MyOnuKyBan 3 Hay4yHH Tpyda B
CNIMCaHHA C MMMAaKT (pakTop B PEHOMHpAHH MEXIYHApPOAHH H3/1aHMA, KaKTO Clie[Ba:
Vacuum(Q2), Nuclear Instruments and Methods in Physics Research Section B: Beam
Interactions with Materials and Atoms (Q3), Bulgarian Chemical Communication(Q4),.
[TyGnuKyBana € ChlIO Taka M 1 HayuyeH Tpyaa B U3JaHMs C MMIMAKT paHK U 3 Hay4yHH TpyAa
MHIeKcHpaHd oT WoS M Scopus. B3ena e yyactHe ¢ nocTepd M YCTHH NpE3€HTAalMH B 3
CJICIHUTE MEXKAYHAPOAHH IIKOIH H KOH(PEPEHLIHMH.

3abGensasanu ca 10 uMTHpaHKs Ha TPYIOBE BKJIOUYEHH B JUCEPTALIHOHHHUAT TPYA.

8. OueHKa 3a CTeNeHTa HA JHYHOTO Y4YacTHe HA JHCEPTAHTA B NMPHHOCHTE H JHYHH
BICYCTJICHHA.

CuutaM, Ye OCHOBHHTE NPHHOCH ca JIMYHO Aeno Ha Mapus OpmaHOBa, T4 € OCHOBHHSA
H3MBIHUTEN WM T7IaBEH OpPraHW3aTop Ha H3caeABaHUATA. M3nbiHABA MOCTABEHUTE 3aJayH
OTrOBOPHO U B CPOK, yMee Jia pa6oTu B KonekTHB. B3ema akTHBHO yyactHe B 4 npoekTa ¢ ®HHU,
PBKOBOAMTEN € HA MPOEKT M0 NMporpaMaTa 3a noAnomMaraHe Ha JOKTOPaHTH U MIIaJIM YYEHH Ha
benrapcka Akaaemus Ha Hayknte 3a 2016 ..

9. M3no/i3BaHe HAa pe3yJITATHTE OT JHCEPTALMOHHMA TPYR B HayuHaTa H CONHAJHATA
npakTuka. Hainune Ha NOCTHrHAT NpsiKk HKOHOMHYecKH edekT B np. JloKkymenTH, Ha
KOHTO ce 0CHOBaBa TBbPAECHHETO.

He ca npexnctaBeHM JOKYMEHTH 3a BHeIpSABaHe Ha HayuHute pesyatatd. Ho Oux
noguepTal, Ye Te ca ¢ MoAYEePTaHO HAYUHO MPHJIOXKEH XapakTep U OMxa MOIJIH YCIELIHO 1A ¢e
NPUIIOKAT B NPAKTUKATA M HHIYCTPHATA.

10. ABTOpedepaTsT € 0pOpMeH CHLIVIACHO H3UCKBAHHATA H OTPAa3iBa OCHOBHHTE HAYYHH
NPHHOCH W Pe3yJITATH OT POBEACHATE H3C.IeIBAHHAA

SAK/IIOYEHHE
Ha ocHOBaHHMe Ha BCHHYKO Ka3aHO A0 TYK CMATaM, Y€ MpPEACTaBEHHA AHCEPTallHOHEH
Tpya oTrosaps no o0eM M ChAbPKAHME Ha M3UCKBAHMATA HAa 3aKOHA 3a pa3BUTHE Ha
aKaJeMHYHHA CHCTAB M MPAaBHIHHKA 3@ HETOBOTO MPWIOXKEHHE M yOeNeHO MpernopbuBaM Ha
nounTaemoto Hay4Ho jxypH Aa npuchau Ha Mapusa Atanacosa OpmaHoBa o6pasoBare/iHaTa
M Hay4YHa CTeMneH ,,AOKTOp* Mo HanpasjicHHe 4.1 OU3MYECKH HAYKH. ’

Codwus, 20.05.2019 r. /mpod. ndA. IleTsp LleTpos /



