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CTAHOBHIIIE

No JHCEPTaLMOHEH TPYA 3a NpHao0HBaHe Ha o6pa3oBaTenHaTa H Hay4Ha CTeNeH ,,JOKTop”, ¢
aBTop Mapusi Atanacosa OpMaHOBa, peIOBeH JOKTOPaHT B IHCTHTYT Mo eleKTpoHHKa ,,AKaj,
E. IxakoB”, BAH

Tema na auceprauvonnus Tpya: IlonyyaBaHe U U3ceBaHe HA HAHOCTPYKTYPHH MaTepHalH 3a
M3HOCOYCTOWYHBH NPUIOKEHUA

Hsroreun cranosumero: Hukonaii Hemankos Hepankos, nmpod. apn B HuctutyT no
enekTpoHuka ,,Akaj. E. JIxakos”, BAH

IlpencraBeHuaT AucepalMOHEH TPYA € HACOYEH KbM MPUIIAraHeTo Ha KOMIUIEKCHH METOAHM 3a
MOAM(HKaUMA HAa (PH3HKO-MEXAHHUHMTE CBOWCTBA HA MOBBPXHOCTH HAa CTOMaHH W THMTaHOBH
criaBd. OCHOBHMAT moaxoJ] € KOMOMHHMpaHe Ha eNeKTPOHHO-ThueBa 06paboTka M MiasMeHo
HUTpHpaHe, KaTo Ce LelM INOy4YaBaHe Ha MOBBPXHOCTH C MOJOOPEHH eKCIUIOATALHOHHM
CBOMCTBAa — TBBPJOCT H H3HOCOYCTOHYHMBOCT. [IpHiioXkeHa € M TEXHONOrMA 32 MAarHETPOHHO
OT/IaraHeé Ha HUTPUAHM TIOKDHTUA BBPXY MNpeABapUTenHO 00pabOTEHH MOBBPXHOCTH Ha
MHCTpyMeHTaNHH cToMaHH. OCHOBHHTE MaTepHanu, obekT Ha Tasu paboTa, ca B OCHOBara Ha
peaHua CBHBPEMEHHM MHAYCTPMM — OT JHYHM npubopH 3a BcekuaHeBHa ynotpeba 0
CaMoJIETOCTPOEHE M KOCMHYECKH TeXHONOTHH. [Topaau ToBa, MOAM(DHKALMATA HA MEXAHHYHMTE
CBOWCTBA Ha TaKMBa MaTepHany € o0eKT Ha 3aCH/IeH HayuyeH WM MPHJIoKeH MHTepec. Makap M B
obnactra ga ce paGOTH MHTEH3MBHO B MOCHIEHHTE JECETH/IETHSA, PA3BUTHETO HA ChBPEMEHHUTE
MHJlyCTPMM Hanara HOBH M3HCKBaHHA KbM Te3u Marepuanu. Paszpabotenure 6a30BH TEXHOJIOTHH,
KaTO €NEeKTPOHHO-JIbYEBA, MIIa3MeHa, NasepHa M TepMUyHa 06paboTkH He MoraTt Ja 3al0BOJIAT
HambJIHO Te€3W HOBM M3HCKBaHuA. Hacokata e kbM pa3paboTBaHeTO Ha HOBH, KOMIUIEKCHH
NMOJAXOAM BOJCLIM OO KOHTpOJAHMpaHa MoAMQMKaUMA ¢ KejlaHd napameTrpd. B  Takosa
HamnpaejieHHe € M paboTaTa MO MpeACTaBEeHHS AWCEPTALMOHEH Tpyd. T4 € HacouyeHa KbM
noao6psABaHe Ha €KCIIOATALHOHHHTE CBOMCTBA HAa MOBBPXHOCTH HA HHCTPYMETAIHH CTOMaHH M
TUTAHOBH CIIaBH 4Ype3 KOMOHMHMpaHe Ha eNeKTPOHHO-ThYeBa 00paboTka, MiasMeHo HHTpHpaHe
M MarHeTpOHHO OTnaraHe. XapaKTepM3HpaHETO Ha HACTBIMJIMTE MpPOMeHW ce 0Oa3uWpa Ha
NeTaiien aHanu3 Ha CTpYKTypara, (a3oBus ChCTaB, MOPQONIOrHATa H H3HOCOYCTOHYHBOCTTA Ha
nojyyenure marepuand. PaspaGoreH € M TeoperHueH Mozeln, GazHMpaH Ha YpaBHEHHETO Ha
TOIJIONPOBOJHOCT, 3a ONMMCAHWE Ha EBOJIOLMATA Ha TEeMIepaTypara MpH eNeKTPOHHO-TbYeBa
obpaboTtka. ToBa JaBa elHa KOMIUIEKCHOCT Ha MOAXOJa Ha WM3CNe[BaHe, KAaKTO W OCHOBA 3a
obsicHeHHe Ha GpyHIaMEHTaIHUTE NPOLECH MPOTHYAIIHM NMPH PasTielaHHTE METOH.

B pamkure Ha nuTepaTypeH 0030p, B ['naBa | e npejacraBeH nperaej Ha OCHOBHHUTE MPOLECH
M HepeweHH npobiieMH npH Moaudukalus Ha CBOWCTBAaTa Ha CTOMAaHW M TUTAHOBH CIUIABH.
AHanu3MpaHu ca pe3ylTaTH OT e€JNEeKTPOHHO-TbueBaTa o0paboTKa HA TakMBa MaTEPHAIIH.
[lpeactaBeH e noaxol, MO-KbCHO M3MOJ3BaH B paboTarta, 3a ONHCAHHE Ha TOMIHHHHMTE



NPOLECHTE HA OCHOBATa Ha ypaBHEHMETO Ha TOMJIONMpoBoAHOCT. B ['naBa 2 ca pasrnemanu u
OCHOBHHUTE METOAM 3a aHalW3 Ha nonyyenure obpasuu. Msmomseanu ca 134 aurepaTypHm
W3TOYHHKA, KaTO Ha TAXHa 0a3a NOKTOPAHTBT € ONpeleNu] OCHOBHUTE TpOLECH M npobiemu,
CBBP3aHHM C pasrieXaaHaTa TEMaTHKa H ACHO € GopMy/IHpal LieiTa U 3a/1a4ykTe Ha cBoATa paborTa.
Ilpunoxennre moxoau W Meroauka Ha pabota ca NMOAGPAHM afeKBaTHO UM LEJEHACOYEHO 3a
TAXHOTO MOCTHUIaHe.

HacnenBanusTa, KOUTO MMAT MPHHOCEH XapakTep 3a oTpaseHH B [nasu 3 u 4. IpeacraBenu
Ca pe3yNTarTH 3a noJoOpeHH eKCNIOaTaUHOHHHM CBOWCTBA HAa MHCTPYMEHTalHa cToMaHa W320
NMpH MpuiaraHe Ha KOMIeKcHa o6paGoTka, BKiIouBama: 1) enekTpoHHO-TbYeBa 06paboTKa W
NJa3sMEHO HUTPHPaHE M 2) eNeKTPOHHO-TbYeBa 06paboTKa, I1a3MEHO HUTPHPAHE U MoC/eaBalIa
€/IeKTPOHHO-TbYeBa 00paboTka. JleMOHCTPHPaHO € yBeHyaBaHe Ha TELPJOCTTA Ha 0GpasuuTe U
KOHTpONMpaHa MOAUGHKALMA Ha CTPYKTypata. AHalu3HpaHu ca (asoBHTE MNPOMEHH M e
NPHI0KEH TEOPETHYHUAT METOZ 3a ONpPE/IENIAHE HA EBOJIIOLMATA Ha TeMneparypara. OLEHeHH ca
rpaMeHTHTE Ha oXJlaXaHe. JIeMOHCTPHpaHH ca YBeNIWYaBaHE Ha TBHPAOCTTA M Bb3MOXHOCTTA
3a NOBBLPXHOCTHO CTPYKTYypHpaHe Ha mpeipapuTenHo oGpaboreHa TuTaHoBa crias Ti54 upes
€NEKTPOHHO-IbYEBO TpeTHpaHe. B ['naBa 4 ca npeacTaBeHyn pe3ynTaTy 3a oT/araHe Ha HUTPHIHM
nokpuria ( ZtN, CrN, TiN) BbpXy XpOM-HHKEIOBa H HHCTDYMEHTAIHAa CTOMaHH upe3
MarHETPOHHO pa3snpalllBaHe BbPXY MNpeABapHTeNTHO 06paboTeHH uYpe3 eNeKTPOHHO-TBYEBO
TPETHpaHEe W MJa3sMEHO HMTpPMpaHe MOBbpPXHOCTH. Ha 6Ga3zaTa Ha KOMNJEKCHM aHalW3K ca
OnpeJie/ieHH CTPYKTypaTa, MOpQooruATa H chcTaBa Ha 06paboTeHaTa 30Ha, KaTo ca H3MEPEHHU U
CBOTBETHHTE CTOMHOCTH Ha TBBLPAOCT H H3HOCOYCTOWYMBOCT. JIEMOHCTPUpAHM €a NO-BHCOKH
CTOMHOCTH OT T€3H Ha U3XOJHHS MaTepHall.

TlpuHOCHTE B IMCEPTALIMOHHUA TPYJ MOTAT Ja ce KNacH()MLMpAT KaTo:

Paspabomeare na noeéu u ycvevpuwencmeane na cvwjecmsyeawu mexronozuu. Ionyuasane na
HOBU pe3vimamu.

JIEeMOHCTpHpaH € KOMIUIEKCEH NOAX0[1 3a MOAU(HIIMPAHE HA MEXAHHYHHMTE CBOMCTBA HAa CTOMAaHH
M THTaHOBM criaBu. PaszpaboTeH ¢ TeopeTWueH Mojen 3a pelllaBaHe HAa YPaBHEHMETO Ha
TOIMJIONPOBOJHOCT 32 JBHXEI C€ U3TOYHHUK, Ha 6a3aTa Ha KOMTO ca aHaIH3UPAHH MONYYEHHTE
pesynratd. MetoabT Moxe jaa 6Gbae npunaraH e(QeKTHBHO NpW TNPOLECH CBBLP3aHH C
B3aUMO/CHCTBHETO HA MOLIHM TBYEHHA ¢ BellecTBOTO. [TonyyeHu ca JaHHH 3a (a30BH Npexoa,
pasnpeleneHde Ha TEMMeEpaTypara M CTPYKTYpUpaHe Ha MOBBPXHOCTH HA CTOMAHHM M TUTAHOBM
CNJIaBH NpH U3IOJI3BAHATA KOMNIEKCHa 00paboTKa.

KoM muceprauusTa ca npeacraBeHd 7 nyGauKaluK, KaTo JOKTOPAHTHT € NPBB aBTop B 4
ot Tax. Tpu oT ny6nukauMuTe ca B CMCaHUsA ¢ UMNAKT Qakrop. Pabotu ¢ HeHHO yuacTHe MMar
Il uurupanus. Topa neMOHCTpHpa HeWHHMS NPUHOC B MONYYEHHTE pE3YNTaTH W J0Ka3Ba
3HAYUMOCTTa M OPUIMHAIHOCTTA Ha MOJYYEHHUTE Pe3ysITaTH, BHCOKA UM HayyHaTa CTOHHOCT M



aKTyaJHOCTTa Ha TemaTukara. buna e prkoBoaMTEN Ha Mianexku npoekt. Haykometpuunute
NAHHM HA KaH[Iu/laTa MOKpUBAT M3KckBaHuATa onpeaenenn ot HC na UE.

Bbnpocu M KpUTHYHH GenexKu.

|. Kaksa e ponsata Ha npesapapuTenHata o6paborka (EJIO + ITH) npu momuduumpaHe Ha
CBOWCTBAaTa Ha CTOMAHH NMPH HaHACsHe Ha HUTPUAHH MOKPHTHA?
2. Kak ca noabpaHn eKcriepUMEHTATHUTE YCIoBHA 3a 06paboTka?

JluceprauuaTa € HamMCaHa ACHO U € JIECHO 32 YHTATeNs Ja NPOCIEH JOTMKATa Ha MPOBEJEHHTE
u3cneBaHus. 3aKnioueHHATa ca GopMyaupaHu AcHO. TeXHHYECKOTO H3NBIAHEHHE CHILO € Jo6po.

3akiroueHHe

B3 0CHOBa Ha rOpeH3I0XEHOTO CYHTaM, Y€ JUCEPTALHOHHHUAT TPYA ,,J[lony4aBaHe M H3CieABaHEe
Ha HAHOCTPYKTYPHH MAaTEPHAIH 32 U3HOCOYCTOHYMBH MPHJIOKEHHA” ¢ aBTOp Mapusa ArtaHacoBa
OpmaHoBa, ChABPXKA CBLIECTBEHH MPHHOCH C BAXXHO 3HAYEHHE 3a (DYHIAMEHTAHOTO pa3bupaHe
M e(pEeKTUBHOTO TMNpPHIOKEHHE Ha KOMIUIEKCHH METOAM, BKIIOYBAIUM €JIEKTPOHHO-TbY€EBa
o6paboTka, nAa3sMEHO HHTpPHpaHe W MarHeTpOHHO OTiaraHe, 3a Moau(dHKaLus Ha
eKCII0aTallHOHHWTE CBOKMCTBA Ha CTOMAaHHM M THUTAHOBH CIUIaBH. JIOKTOpaHTHT € MpHAoOHN
YMEHHs, TO3HAHHA W HaydeH OIMT, HeoOXOAMMHM 3a HayyHara M oOpa3oBaTellHa CTerleH
»10KkTop”. H3pa3aBam yGeneHOTO cH MHeHHe Ja ce NMPHCHAH Hay4HaTa H obpa3oBaTe/Ha
cTeneH ,,A0kTop” Ha Mapusa Aranacosa OpMaHoBa.
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