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CTAHOBHIE

BBbPXY AUCEPTAIMOHEH TPy 3a NIpUA00HBaHe Ha 06pa3oBaTesHa U HayyHa
creneH ,JJOKTOP”

ABTOp Ha AMCcepTaLlMOHHUA TPYA: Mar. MH>K. Mapusa AraHacoBa OpmaHoBa

Tema Ha guceptauuonHusa Tpya: INOJIYYABAHE H HU3CJIEABAHE HA
HAHOCTPYKTYPHH MATEPHAJIU 3A
HU3HOCOYCTONYMBH NPUIOKEHUA

YjieH Ha HAYYHOTO XYPH: IIpod. aA-p urk. Mapa Kpymosa Kanaesa-
HBaHOBa

JIucepTalHOHHHUAT TPYyA € mNpeiAcTaBeH B ob6em oT 104 cTpaHMLH,
BKJIIOUMTENHO 134 6pos JMTepaTypHH M3TOYHHULM, OT KouTo 130 6Gpos Ha
aHTIMUCKH e3MK, 42 $urypu, TabJuuyd U CHUMKH. JlMCEepTallHOHHUAT TPYA e
CTPYKTypHpaH B 4 rJaBH, CIOMCbK Ha H3MO0J3BaHHUTE CBbKpallleHHd, YBOJ,
NPUHOCH, COMCBbK Ha MNyGJMKALMHTEe M JOKJaJuTe, Ha KOMTO e GasupaHa
AvcepTalMaTa, M3MO0J3BaHAa JHWTeparypa. BcAka ryiaBa cbAbpxa KpaTKoO
BbBeJleHHe, METOAUYHA, eKCIepUMeHTa/lHa 4acT, aHa/Ii3 Ha pe3y/JTaTHTe H
3aB’bpIlIBA C U3BOJH.

1. AKTya/IHOCT Ha pa3paGoTBaHHUA NIP06JieM B HAy4YHHA TPY A

JlicepTalMOHHUAT TPY/J, € NOoCBeTeH Ha aKTyasHa H3C/eJoBaTesICKa U
NpuUIoKHa TeMaTuka. HayuHuTe H3cielaBHMA B Tasu 06J1acT npes3 nocjaeHUTe
rOAHHH M MHOXECTBOTO IPHUJIOXKEHHs] HA aHAJIOTMYHM pa3paboTKH A0Ka3BaT
AMcepTabUIHHMA XapakTep Ha npob6sieMaTHKaTa. AKTyaJIHOCTTa Ha TeMara Ha
AMCEepPTALUATa € NMPAKO CBbp3aHa C TEHJEHLUHTE B CbBpeMEHHaTa Hayka H
TeXHOJIOTHH, OTHAacAllM ce [0 paspaboTBaHe M H3cje/BaHe Ha HOBH
TPUGOJOrMYHM C/I0eBe W TNOKPUTHdA, BOJAEIlM [0 HaMajsgBaHe Ha
eHeproeMKOCTTa M MaTepHaJ0eMKOCTTa B KOHTAaKTHUTE CbeJMHEHHA Ha
MaluHuTe. M3BEeCTHO e, Yye KOHTaKTHUTEe MNpolecH TpHeHe H H3HOCBaHe
JIMMUTHpAT pecypca Ha KOHTAaKTHHUTE CheJIMHEHHs M Ha MallWHUTE KaTo LAJI0.
TaxHa crnenuduyHa 0COGEHOCT e BHCOKAaTa MM KOpeJlalua C peXHMHUTe Ha
eKCILJIoaTalusl.



O6eKT Ha AUCEepTALMATA e NMoJlyYaBaHe U U3C/Ie/iBaHe Ha MOBBPXHOCTHH
c/I0eBe Ha UHCTPYMEHTAJIHH CTOMAHH M THTAHOBH CILIaBH HPE3 KOMOWHHUpaHe
Ha MeToJa Ha eJIeKTPOHHO-/b4YeBa o6paboTka (EJIO) 1 nyasMeHO HUTpHPaHe
(TTH); paspa6oTBaHe Ha TOIUIMHEH MOAEJ, OmnMCcBalLy TOMJIMHHHUTE MPOLEeCH Npy
EJIO cbC CKaHHMpAIl| eIeKTPOHEH CHOI; OT/IaraHe M KOMILIEKCHO H3cae/BaHe Ha
rpafiMeHTHH HMTPUAHM TOKpUTHs Ype3 METoAd Ha [OCTOSIHHO-TOKOBO
MarHeTPOHHO pasnpailaBaHe BBpPXy WHCTPYMEHTAIHH H XpaM-HUKE0BH
CTOMaHH.

2.CTeneH Ha NMO3HaBaHe CbCTOAHHETO HaA npo6GseMa ¥ TBOpYeCKa
HHTepnpeTauMsa Ha JIMTepaTypHUA MaTepHaJl

B mbpBa I/aBa Ha /JUCEPTAlUOHHMA TPYyA € HalpaBeHO CHCTEMHO
npoyuyBaHe Ha ChenuasusupaHa JIMTEpaTypa, 3aabA60YEeH aHalM3 Ha
CHIIHOCTTa M O0COGEHOCTHTE Ha (HU3MYHHTE NPOLECH, NpoTHYAL¥ I[PH
MogMdHKauMA Ha MOBBPXHOCTHM CJIOEBE Ha MeTaln H CIJIaBH, B'BIPOCH C
TOIIMHHOTO MOJEJHpaHe, MoJy4aBaHe W XapaKTepUCTHKH Ha e[JHOCJIONHH H
MHOrOC/IOMHY HUTPUAHM MOKpuTHA. 0630pHATa r/aBa 3aBbpluBa C M3BOJH,
dbopMysipaHe Ha Le/ITa ¥ 33/ja4nTe Ha JYcepTanuATa.

Ta3su yacT Ha paborara MMa o6eM OT 32 CTpaHUIHU W /iaBd npejcTasa 3a
3HaYMTENHA CTeNeH Ha Io3HaBaHe Ha M3Cje/jBaHaTa MaTepus OT cTpaHa Ha
JIOKTOpaHTKAaTa.

3.CBpOTBeTCTBMe Ha H36GpaHaTa MeTOAMKAa 33 u3cjeaBaHe H
mocTaBeHaTa meJ M 3aja4H Ha JHCepTalHOHHMA TpyA, C NMOCTUrHaTHTE
NPHHOCH

B nuceprauuaTa Cce MpeACTaBs KOMILIEKCHO u3cjejBaHe Ha
XapaKTepUCTHKM U CBOMCTBA Ha MOB'bPXHOCTHHUTE CJ0eBe M MOKPUTHA -
MUKpOCTPYKTypa, $asoB CbCTas, rpanaBocT, MHKpO- ¥ HOHOTBBPAOCT, MOAYJI
Ha  eJACTHYHOCT, HM3HOCOYCTOMYMBOCT. M3r0/3BaHATE METOAUKU U
eKCIIepMMeHTalHa anaparypa 3a NMpoBex/JaHe Ha MUKpO- HAaHOCTPYKTYPHH,
MeXaHUYHM M TPUOOJIOTMYHH H3C/Ie/iBaHUA KaTo CKaHMpallja eJIEKTPOHHA
MHKpOCKONHs,  €HepruHHO-AUCIEPCHOHEH MHMKpOaHaiu3,  HeyTpOHHA
pediexToMeTpHs, TpHGOTECTEP 32 M3HOCOYCTONYHMBOCT U AP. C ChBPEMEHHH U
NOAXOAALLO NOABPAHM 3a pellaBaHe Ha MOCTABEHHTE 3ajjlaud B KOHTEKCTa Ha
neaTa Ha paborara KaTo ca cboGpa3eHH ¢ W3UCKBAHMATA Ha JeficTBaLIUTE
cranzapTy. U36paHuTe METOAUKU W anapaTypa, MOTBBPXAABaT TOYHOCTTA U
KOPEKTHOCTTa Ha TMpOBE/IeHUTe H3C/e/BaHHA M MoJiydeH! pe3yaraTh B
pa6GoTaTa.



4. HayyHM U /WM HayYHO-NIPHJIOXKHH NPUHOCH

JlucepTalMOHHMAT TPYJ MMa HayYHO-TIPUJIOXKEH XapakTep, KOWTO ce
onpezesisi OT MOCTaBeHaTa IieJ/l ¥ pellleHHUTe 3a/Ja4H.

[IpuHOCHTE, M0 MOE MHEHHE, UMaT Hay4eH U Hay4HO-NIPHJIOXKEH XapaKTep,
Makap 4e B JUcCepTalMsaTa TOBa He € YTOYHEHO.

[lpueMaM CBUIHOCTTA Ha GOPMy/IMPAHUTE MPUHOCH B HACTOSALIHA TPYA.
Crnopesi MeH HAay4YHHUAT NPUHOC € eJUH W Ce OTHacs A0 MoJyyaBaHe Ha
TeopeTH4YeH MOJeJ, aJeKBaTHO ONMCBall TOIUIMHHUTE MpoLecH npH
MOBBPXHOCTHA €JIEKTPOHHO-/J'bYeBa MOAHPHUKALMA HAa MeTald U CIJIABH CbC
CKaHMpall, eJIeKTPOHEeH CHoll. MoziebT ce 6asupa Ha pelllaBaHe ypaBHEHHETO
Ha TOIJIONpeJaBaHe ¢ MoMollTa Ha pyHKuMUTe Ha pHitH W onMcBa peasiHaTa
TPAeKTOPHA Ha eJIeKTPOHHHUSA CHOIL

Hay4yHO-NpWIOXKHHTE NPHHOCH ca CBbP3aHH C NMOTRBPXJaBaHe Ha
M3BeCTHU $aKTH M YCTAaHOBsIBAaHE Ha HOBU TaKUBA, 3 MMEHHO:

- [ocTUrHato e ysikuaBaHe Ha MOBBPXHOCTTA Ha HMHCTPYMEHTA/HA
cromana W320 upe3 mpusnaraHe Ha kom6uHupaH Metoj (EJIO+IIH u
EJIO+IIH+EJIO), npu KoeTo MeXaHHYHHTEe CBOMCTBAa Ha TpeTHpaHaTa 30HA
3HAYMTeNHO Ce NMOA0GpABaT. YCTaHOBEHO e, ye cjej mpunarade Ha IIH cren
EJIO TBBpAOCTTa Ha MOAHHUUMPAHHA CJOH HapacTBa IOBE4YEe OT 3 OBTH B
CpaBHEHHe C TasH Ha M3XO/HHUA MaTepHall. /loKasaHo e, e c/iej npuiarade Ha
nosTopHa EJIO croitHocTTa Ha TBBPAOCTTA HaMaJABa, HO 33 CMETKA Ha TOBA
CJIOAT MMa No-pHHA CTPYKTypa H MOXe Ja MOC/IYXH KaTo OCHOBA 3a OTJIaraHe
Ha ApYTH NOKPUTHSA;

- MpuoxeH e MeTOJ 3a NMOBBPXHOCTHO MoAuHULUpaHe Ha THUTaHOBHU
cinasy  (Ti54) 4pe3 wu3no/3BaHe HA eJEKTPOHEH CHOIIL [locturHato e
MOBBPXHOCTHO CTPYKTypHpaHe Ha 06pa3sLiTe, KaKTO W yBe/HiaBaHe Ha
CTOMHOCTHTE Ha TBbPAOCTTA Ha MNOBbPXHOCTHHA CJIOH;

- CHHTe3HpaHo e MOKpUTHe oT Zr/ZrN BbpXy WHCTPyMEHTalHa U XpOM-
HMKeJIOBa CTOMaHM C BUCOKA TBbPAOCT U H3HOCOYCTOMYHBOCT.

- Peanu3upaH e MeToJ 3a MoJlyyaBaHe Ha PafMeHTHH CTPYKTYPH BBPXY
MHCTpyMeHTa/Ha croMaHa W320, cbcrosiny ce OT €JEKTPOHHO-TDbUEBA
o6paboTka, MJIa3MEeHO HHUTPUpaHe H OTJIOKEHO HHUTPUAHO MOKpUTHE -
egHocnoitHo (CrN, TiN) u asycnoitHo (TiN/CrN)). JlokasaHo e, 4e MoJy4eHuTe
CTPYKTYPH Ca € noj06peHH MeXxaHMYHH CBOHCTBA.



5. MpeneHKa Ha NMyGJAUKAIMUTE HA AUCePTALHOHHUSA TPY A

B aMcepTanuaTa ca nocouyeHu 7 6pos nybaukauuu ¥ 3 G6pos JOKJIAAH.
Iy6uKauuuTe ca HHAEKCHPAaHHU KaKTo cjeABa: 3 6pos C MMIIAKT daxkTop (ISI
IF:1.323, ISI IF:0.229, ISI IF:1.558), 1 6poii ¢ umnakT paHr (SJR:0.22) u 3 6pos B
CIIUCAHUA, MHAeKcupaHu oT WoS unu Scopus. IlybinkayuuTe ca B CbaBTOPCTBO
KaTO B YETHPH OT TAX JOKTOPAHTKAaTa e BOAEIL aBTop.

llpeacraBeHusaT OpoH  nNyOJMKaUMK  yAOBJETBOPABAT  HAM'BJIHO
JeicTBalMTe M3MCKBAHHA 3a 3alllMTa Ha JJIOKTOPCKa JHcepTanus.

6. MHeHHs, NPeNOPBKH H Ge/IeXKKH

CyuMTaM, due mpejJoKeHaTa JucepTallMoHHA paboTa KaTo LAJIO
NpeACTaB/IsABA €JMH 3aBbpLIEH HayueH TPyJ, NMOCBeTeH Ha mpoGieMa 3a
noJiyyaBaHe M KOMIUIEKCHOTO M3CJie/jBaHe Ha HOBHM NMOBBPXHOCTHH CJIOEBE U
MOKPUTHA B CHOTBETCTBHE C NOCTaBeHaTa LieJ. [locTaBeHaTa OCHOBHA LieJl Ha
ANCEpPTALMOHHUA TpYJA € H3I'bJHeHa. ABTopedepaThbT € KOMIO3MpaH B
ChOTBETCTBHE C AIeHCTBAIMTE H3UCKBAHUA.

JIMYHM BHeyaT/eHHd 3a JOKTOPaHTKaTa IMOJY4YHX OT HEHHOTO y4yacTue B
MeXAyHapoAHaTa KOHepeHIUs BULTRIB'2018, kpaeTO TA npeACTaBn cBOA
NOKIaf Ha BHCOKO HHBO - MHOTO YBEPEHO, CIOKOHHO M KOMIETEHTHO. Ot
CcbBMECTHAaTa HH paboTa Mo TpH60JOrMYHUTE U3C/Ie/BaHUs Ha NOKPHTHATA U
BHUMATEJHUS NMPOYUT Ha HeHHHsA TpPyA OHUX 0606IHIa HAKPAaTKO CBOETO
MHeHMe 3a JOKTOpaHTKaTa Mar. WHx. Mapus OpMaHOBa: 3a4b/l1604eHa MUCDJI,
CIIOCOBHOCT KBbM aHauu3, obo6iiaBaHe Ha ¢aKTHTe M KOMNO3MpaHe Ha
JAUCEPTALHUATa; U3KIOYUTEIHA JUCHUIUIMHHPAHOCT U OTTOBOPHO OTHOIICHHE
K'bM HM3C/IeJloBaTe/CKaTa paboTa - KOpeKTHOCT U TOYHOCT NpH NpOBEX/JaHe Ha
eKCIepUMeHTAJIHUTe  M3C/lejBaHMsA, 00paboTka M  aHaiM3WpaHe Ha
pe3yJaTaTHTE.

HamaM 3abesieXKH, OCBEH TNpenopbKH, CBBbpP3aHU C YyTOYHABAHE
XapaKTepa Ha MpHHOCUTEe M B OGbjielle yClellHa KOHKpeTHa peasn3alud Ha
NoJIy4eHUTe pesyTaTH B MPAKTHKATa, 0CO6eHO B 06/1aCTTa HA UMIUIAHTHHTE
MaTepHasIu.

7. 3aK/Ja04YeHue

Bb3 OCHOBA Ha HampaBeHMs aHaju3 Mora Ja or6esnexa, 4e
AUCEpPTALMOHHUAT TPYA ,llojydaBaHe W M3c/ie/iBaHe HAa HaHOCTPYKTYypHUpPaHH
MaTepHald 3a M3HOCOYCTOHYMBH NPHJIOXKEHHA HABJIHO OTroBaps Ha
U3MCKBaHUATA Ha 3aKOHA 3a pasBMTHe Ha aKaJeMUYHHSA CbhCTaB B Pemybinka
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Buarapus, IlpaBunHHKa 3a HeroBoTo mnpuioxenue U IlpaBuiaHuka 3a
yClIOBMATA M peAa 3a Npujo6MBaHe Ha Hay4YHM cTeneHH B MHCTHTyTa Mo
eJleKTpoHUKa - BAH.

C orzes Ha TOPEM3JIOKEHOTO CH MO3BOJIABAM Ja MpejJoxa Ha
yieHoBeTe Ha MHoroysaxkaeMoTo HayyHo »xypu npu MHHcTuTyTa nNO
enekTpoHnKa - BAH ga npuchau o6pasoBare/iHaTa U Hay4Ha creneH ,/JJOKTOP”
Ha Mar. MHX. Mapusa AtaHacosa OpMaHOBa.

27.05.2019. YJIEH HA XKYPUT®:
Codusa Mpod. a-p urx. M. Kansesa-UpsaHosa



