BEBATAPCKA ARAAEMMA HA HAYRYTE
MHCTUTYT 110 FAEKTPOHUKA

PELIEH3US

Ha guceprauusaTa Ha Mapus ArtanacoBa OpmaHoBana Ha Tema: “IlosyyaBaHe M
H3C/JIeABaHEe HA HAHOCTPYKTYPHHM MaTepHA/H 32 M3HOCOYCTOHUMBH NMpPUJIOKEHUS”,
IpelcTaBeHa 3a NpPHCHXJaHe Ha 0Opa3oBaTeNHa M HayyHa CTemeH ‘“JOKTOp” Io
HanpasieHue 4..1. “Ou3udyecky Hayku”

Temara Ha AMcepTALUATA € M3KIIIOUUTENHO aKTyajJHa B Hay4eH M MMa Ba)XXHO
CTpaTerMYecKo 3HAa4YeHHe B MPHIOXKEH acmekT. [locBereHa € Ha MomW(HUUUpaHe Ha
(GU3MKO-MEXaHUYHUTE CBOWCTBA Ha TBBPIOOTENHH CIUIaBH 4pe3 KOMOMHMpaHa
IOBEPXHHHHA HMH)XXE€HepHa 00paboTka — eJNEeKTPOHHO-I'bUEBO TPETHpPaHe, IIa3MEHO
HUTPHUpPaHe, OTIaraHe Ha MOBBbPXHHHHH CJIOEBE 4Ype3 INOCTOSHHOTOKOBO MarHETPOHHO
pasnpamiBaHe. 3a HayyHara, CTpaTerdyecka M HMKOHOMHYECKa 3HAYMMOCT Ha TE3H
TEXHOJIOTHH CBHAETEICTBAT OFPOMHATA MOperLia OT HayYHH KOHQEPEHIIMH, CEMHHAPH,
KOJIOKBHYMH, IOKONM M [OPYTd HaydyHM MpOsBH, NPOBEXIAaHH MOHACTOSAIIEM Ha
pasIM4YHM HHMBA, KAKTO M WM3[aBaHATE HAyYHH MOPENMIH H MOHOrpapuu OTHOCHO
TEXHOJIOTHATA, METOAMTE 3a XapaKTepu3HpaHe H IPHIIOKEHHATA Ha IMOBBPXHHHHO
HHI)KeHepHO 00paboTeHHTEe TBEPAOTEIHH MaTEpHAIIH.

[MpenMeT Ha M3ydaBaHe B JUMCEPTALUATA Ca MaTepHaNy, KOUTO cCaMH Io cebe cu
MMaT YHHMKaIHH CBOMCTBa — HMHCTPYMEHTAIHH M HEPBXKIAEMH CTOMAHH, THTaHOBH
CIUIaBH, MeETaNHM HuUTpuad. KoMOuWHanusAra OT TNONE3HH (GHM3UKO-MEXaHMYHH H
XMMHMYHH CBOMCTBa INpefonpeneiis MHOrOQYHKIHOHATHOCTTa HA TE3d MaTepUald H
IPUIOKEHHETO UM BbB BaXKHM 3a MHIYCTPHATA H KaYeCTBOTO Ha KMBOT 00/NACTH.

M3pbLpUIEHOTO MO BpeMe Ha O00y4YeHHeTO BKIIOYBa: pabora ¢ Hay4yHa
JIMTEpaTypa; YCBOSBaHe, afjalTHpaHe M MPUIOXKEHHE HAa TEXHOJIOTHHTE 32 HH)XKEHEepHa
NOBBPXHUHHA 00paboTKa; YCBOsSBaHE W NPUIIOKEHUE HAa €KCIIEPHMEHTAIHM METOIH 32
XapaxkTepu3HpaHe Ha Bb3HHKBamUTe npu obpaboTKara TOILUIMHHHU I10JI€TAa, H3MEHEHHUS
Ha MHKPOCTPYKTypaTa WM IOKa3zaTelHTe Ha MEXaHHYHHMTE CBOMCTBA; aHAIH3MpaHEe Ha
IONyYeHUTE pasyJITaTH, HpPEICTAaBAHETO WM Ha HaydyHH (QOpyMH M NyOIHKyBaHe B
Hay4HHA edaT; opopMAHe Ha QucepTalMsaTa U aBTopedepara.

PaGoraTa no BCAKO OT HalpaBlIeHUATA € H3BbpIICHa HOOPOCHBECTHO C IOIAMO

TPYHOMI00HEe, BCEOTHAHHOCT, 3aA611009EHOCT U MPELIM3HOCT.



JleMoHCTpHpaHa € rpaMOTHOCT NpH paboTa ¢ HayyHa JMTepaTypa U crocobHOCT
3a U3BJIMYaHe Ha HeobxonumMaTa nHGopmanusd. [lutupanu ca 134 3arnaBus, BKIIOYBAIIK
OCHOBHHTE Hay4yHH M3TOYHMIM B obnactra, myOnukyBaHM I@pe3 IIOCIEIHHUTE
necermnetuss no 2018 roauna. OT HampaBeHaTa cOpaBKa JIOTHYHO CJI€Ba SCHO
dopMynupaHe Ha LeITa Ha JUCEPTaLMATa H KOHKPETHHTE 3a/Jaud 3a IOCTHIAHETO if.

Ilogpobro u ¢ BemmMHa ca omucaHH (GHU3MYHUTE IPOLIECH, MPOTHYAIM IIPH
CbOTBETHHTE IMOBBLPXHHHHHM 0OpabOTKHM, KakTO M CBIIHOCTTAa M BB3MOXHOCTHTE Ha
H3MONI3BAaHUTE YHCJIEHH M €KCIEpPHMEHTAIHM METONM 3a XapaKTepH3upaHe Ha
[IOBBPXHMHHO MOAM(DHMIIMPaHUTE MaTepHaIIH.

BrieyaTiieHa ¢bM KakTo OT ofeMa, Taka H OT mnpodecHOHAAM3MA M
MNPelH3HOCTTA, C KOUTO € OCBIIECTBEHA TEXHONOrHYHaTa 00paboTKa B U3KIIIOYHTEITHO
IIHPOK AMana3oH OT KOMOMHalMM M BapHalli¥ Ha MaTepHalIUTe, TEXHOJOTHHTE H
KOHKPETHHTE TEXHOJOIMYHH ycinoBHs. [locnemHure ca rpaMOTHO KOHTPOJIHMpaHH U
aJICKBaTHO OTpa3eHH B TeKCTa. ToBa € BaXXHO 3a ITOJydaBaHe Ha KaueCTBEHHU Npobu U 3a
rapaHTHpaHe NOBTOPAEMOCTTa Ha eKCIIEpUMEHTHTE.

VYBaxeHHWe 3acily’kaBa M OTPOMHHUA TpyH, MOJIOKEH 3a XapakTepusupaHe Ha
CIIOXKHHTE IMPOLECH, NpPOTHYAIlM B TPETHUPAHUTE MaTEepHATHd M aHAIM3HpaHe Ha
BIIMSIHHETO UM BBPXY ChCTaBa, MUKPOCTPYKTYpara U (pU3HKO-MEXaHWYHHUTE CBOMCTBA.
3a npoBexJaHETO Ha Te3HM aHAIM3H € M3MON3BaH WHTEPAUCLHUIUTHHAPEH IMOAXOH C
KOMOMHaUsA OT Hali-cbBpeMEHHM MeTOAH Ha HaHo-HHBO - PCA, CEM, Bk
€HEePruiHO-IMCNEPCHOHEH AHAJIH3 HA XapaKTepHMCTHYHO PEHTreHOBO JbYeHHe,
ACM, HeyTpoHHa peduieKTOMeTpHS, KAKTO H 4HcjiaeHH MeToau. JloKTOpaHTKaTa
IIOKa3Ba, 4€ € YCBOHJIA T€3H ChBPEMEHHUM METOAX M 3acIHO C METOJIUTE 3a OIleHKAa Ha
MEXaHWYHHTE IOKa3aTeld (HaHO- M MHKPOTBBPAOCT, H3HOCOYCTONYHMBOCT, €IaCTHYECH
Moxyn Ha IOHr) rpaMOTHO rM mHpwiara H YCIEIIHO MHTEPIPETHPA IONTYyYEHHUTE
pe3ynTaTH.

OcHOBHHTE NPHHOCH HA IHCEPTALMATA €2 B CJIeHUTE HANPABJICHNA:

- TEXHOJIOTMYHO - OPHTHHAJIHO YCIEIIHO KOMOHHUpaHe Ha HAKOJIKO ChBpEMEHHH
METOIH 3a MOBBPXHHHHA HH)KEHEpHa 00paboTKa Ha TBHPAOTEIHHM METAJHH CIUIABH C

e Moau(UKalus Ha CbCTaBa, MUKPOCTPYKTYPaTa M CBOMCTBATA,



- METOAOJIOrHYHO - pa3paboTBaHe M TMpUJaraHe Ha YHCIEH METoH 3a
XapakTepu3UpaHe Ha TOIUIMHHM nonera, Bb3HMkBamu npu EJIO; anantupane u
pa3sBUTHE Ha CBIIECTBYBalld  O€3pa3pylIMTENHM  METOIH, IPHIOXKEHH 3a
XapakTepu3UpaHe Ha ChCTaBa, MUKPOCTPYKTypaTa, MOp(oJIOruiTa Ha MOBBPXHOCTTA H
Ap. IapaMeTpy Ha aHAJIM3HPAHUTE MaTepUHAIH;

- HAY4YHO — TIOJlydaBaHE Ha HOBHM 3HaHUA 33 I[POLECUTE Ha
CTPYKTypooOpa3yBaHe, IPOTHYAIIM B HHCTPYMEHTAJIHH CTOMAHH, TUTAHOBU CIUIABH H
METAIHH HUTPUAHH IOKPHUTHA INpH oOpaboTkata MM ¢ KOMOHHHpPaHH METOAHM 3a
MOBbPXHMHHA HH)KEHEPHA 00paboTka M U3sABsABaHE Ha HOBH 3aBHCHMOCTH 3a BIIMSHHETO
Ha M3XOJHHS MaTepHal H TEXHOIOIMYHHUTE YCIOBUS BEPXY ChCTaBa, MUKPOCTPYKTypaTa
H BaXXHH II0Ka3aTely Ha MEXaHUYHUTE CBOMCTBA HAa 00pabOTBAaHUTE CIUIABH;

- NPHJIOXKHO — TOCTHTHATOTO MomoOpsABaHe Ha TPUOOIOTHYHUTE CBOMCTBA Ha
TPETHPAaHHTE IOBBPXHOCTH, KaKTO M KOJNIMYECTBEHAaTa OLIEHKa Ha BB3HUKBALIUTE NPH
EJIO TomuMHHM mnonera W Ha BaXHH IIOKa3aTellM Ha MEXaHHWYHHTE CBOMCTBa Ha
HHXXEHEPHO 00pabOTeHHTE NOBBPXHOCTH.

- COLIMAJIHO — NOBHIIABaHe MpodeCHOHAHATa KBaATH(HKALKUA HA MJIaJ YYeH C
IEPCHeKTHRA 3a OBJEII0 KapHepHO H3pacTBaHe.

B 3akiioueHHe cmATAM, Ye C Hall-ChBpEeMEHHH METONU € M3BbpIIeHa
BHCOKOKBaIH(UIMpaHa OrpoMHa MO0 o00eM H CcTpaTerdyecka IO 3HaYMMOCT
TEXHOJIOTMYHA W Hay4dHO-H3cjefoBaTelicka paboTa, MMalia NpsSKO OTHOIIEHHE KBbM
NPOM3BOACTBOTO Ha BaKHH 3a IpaKTHKaTa MaTepHald C BHCOKA TBBPAOCT H
H3HOCOYCTOHYMBOCT Ha IIOBBpXHOCTTa. IIpoBemeHuTre aHamu3u ca Ha Hal-BHCOKO
CBETOBHO HHMBO H IOITBJIBAT 3HAHUATA 332 TEMIEPaTYpHHUTE IOJeTa, ChIHOCTTa Ha
NPOLIECHTE TP KOMOMHMpaHa NOBbPXHUHHA UHXXEHEpPHA 00paboTKa (KaTo IOBEYETO OT
PEXXMMHTE Ha IIOCIENHaTa ca OCHIIECTBEHH 3a NPBB IBT) W H3ABABAT HACOKHTE 3a
TEXHOJIOTHYHO BB3JEHCTBHE ¢ Les moxoOpsBaHe Ha GH3UKO-MEXHHYHUTE CBOMCTBA Ha
H3y4aBaHWUTE MaTEpPHAIIH.

ChlecTBEH NPUHOC 3a HayKaTa M NPaKTHKaTa ca ¥ NMPeACTaBEHHUTE AOKJIanu Ha
06mo 9 xoHbepeHIHH U MyONHKyBaHUTE B ChaBTOPcTBO10 paboTH Mo TeMaTHKaTa Ha

AHCCpTAllUATa — 7 cTaTHH B aBTOPHTETHH CIIEMHANH3WPAaHHA HayYHH CIIMCAHHA H 3



OOK/Iana, NpeNCTaBeHH Ha AaBTOPUTETHH HAIMOHAIHM H MEXIYHApOIHH Hay4HH
¢opymu. B 6 ot mybnukyBanute pabotH, (BKI. paboraTta, UTHpaHa 3acera 9 meTH),
Mapus OpmaHOBa € IpBB aBTOP.

O6moto Mu BreyatTiieHHe oT obmryBaHero ¢ Mapus OpMaHOBa € OTJIMYHO.
YBaxaBaM HEHHOTO TpyaomoOue, 3aAb10049€HOCT, CKpOMHOCT. Te3H KadecTBa ca OMu
3abengsaHu Npedd MeH, 3a KOEeTO CBHIeTelIcTBa AajeHara il mpe3 2017r Harpaza ot
peKoBoACcTBOTO Ha BAH 32 n06pa HayyHO-u3CcIenoBarencka pabora.

IIenTa Ha JucepTalMATA € MNOCTHIrHATAa, 4 BCHYKH HAYKOMETPHYHH
MOKA3aTe/IH Jajied HAaABHMIIABAT H3HCKBaHHUTe. ABTOpedepaThT CbOTBETCTBA HA
AUCEePTALHSATA.

be3yc/I0oBHO H ¢ YAOBOJICTBHE MNOJKpeNsiM NPHCHLKIAHETO HA HAy4yHATA
cTenel «aokrop» Ha Mapua OpmaHoBa.

TangembT npod. ad3n Ilernp IlerpoB 1 HacTosimaTa JoKTOpaHTKa Mapus
OpmaHOoBa JeMOHCTPHPA HAH-BHCOKH CTAHOAPTH, Koero YyOemeHO cMATaM 3a
3aKOHOMEPHOCT M HauyMH Ha paboTra B Ta3H CceKUHMsA — BBIPEKH OOBPKAHOTO H
0e3IyX0BHO BpeMe U OIUTHTE Jia ce 00e3IHYM U OMAJIOBaXKH HaykaTta. Ta3u qucepraius
NOTBBPXKIaBa 3a TMOpeAeH MbT, Y€ TOINEMHTE Lend Cce IOCTHraT, KOraro
NoOpoKeNnaTeIHO M YEeCTHO CH IOA3NAT pbKa ONMTHT, 3HAHHUETO U MOXEHETO Ha
JOKa3aHHs MpPOQECHOHATMCT C EHEpPrusAra, Y4YeHONMoOHeTo, M0003HATENHOCTTa H
IOBp30CTTa Ha MiagoctTa. Pe3bupa ce, 3a ycrexa Ha TBOpYECKUS TaHIEM € HeoOxonuMa
noaxonsuia Teopuecka cpena. OueBuaHO Ta chilecTByBa B HME, 3a KoeTo HCKpeHO
103/1paBJisiBaM PbKOBOACTBOTO M LIENHs KOJIEKTHUB.

Hali-uckpeHH nosjpaBiieHHs 3a OTIHYHO CBbpIIeHaTa paboTa ¢ MOXKelIaHWs 3a

HOBH yCIIEXY M HAy4YHH ITOCTHXXEHHs! e

Codus PELIEH3EHT: 7
20 mait 2019 /npo¢. nd3n Msanka Mdpnanopa/



