OT3bIB odpuuuanbuoro onnonenTa

Ha IuccepTaunonnyio pabory Esrennst ImurpueBuua Mepcona «Mccienosa-
HHE MEXaHH3MA paspyIIeHHs] H NPHPOJbI AKYCTHYECKOH SMHCCHH NIPH BOJO-
POHOH XPYNIKOCTH HH3KOYIJIEPOAHCTON CTAJINY, NPeACTABJIEHHYI0O HA COHC-
KaHHe YYeHOH CTeneHH KaHIHAAaTa PH3HKO-MATEeMATHYECKHX HAYK MO0 Chelu-
anbHOCTH 01.04.07 — ®dH3uKa KOHAEHCHPOBAHHOIO COCTOSIHHS

Huccepranyonnas paGora E.JI. MepcoHa mocBsimeHa HCCieNOBaHUIO JBYX
BOXHBIX BOIPOCOB (U3MKM pa3pyIIEHHs - MPUPOJIbI BOJIOPOJIHOM XPYINKOCTH U
CBA3aHHOH C Heil aKyCTHYecKOH IMHCCHH, 06a BOIIPOCa OTHOCATCS K YHCITy aKTy-
AIBLHBIX NMPOO/NEM, OT pelleHHsA KOTOPBIX 3aBUCHT OOecrieueHHe HAXeKHOCTH M
0e30MacHOCTH KCIUTyaTallid MHOTHX KOHCTDPYKLHIA, paboTaronmx B BOAOPOACO-
ACPXKAIMX CPefaX B Pa3HbIX 00JACTAX NMPOMBIILIEHHOCTH. [TosToMy aKTyallb-
HOCTb T€MbI INCCEPTALIUU HE BBI3BIBAET COMHEHHMII.

Hccnenosanyre npupozisl BOAOPOIHOH XPYIKOCTH, KaK 1 IPUPOBI CONPOBOXK-
JAOLIEH ee aKyCTHYECKOH SMUCCHH, HEBO3MOXKHO €3 MCIOIb30BAHUS TOHKHX ¢bu-
SHIECKUX U MEXaHHYCCKUX METO/IOB HCCIIEI0BAHNS, BBISBISIOIMX Pa3IHYHbIE ac-
MEKTBI HCCTICAYeMBIX BICHUH. MHOrOYMCIEHHOCT U pa3HOO6pa3ie MeTOOB, Hc-
[OJIb30BAHHBIX B 3TOH paboTe, BBIFOAHO OTIHYAET €€ OT GOJbIIMHCTBA JUccepTa-
LIHOHHBIX UCCIIEIOBAHMIA.

Tax, B 3anmaun uccne0BaHKs BXOIMIN MEXaHMYECKHE HCITBITAHMS o0pasioB u3
ABYX ~KOHCTPYKUHMOHHBIX CTalleil (OTOMOKEHHOM HH3KOYINEpOMCTON CTanu
S235JR u BbIcOKOMPOUYHOM cTanu 70 mocsie 3aKankd u OTITyCKa) NMpH ABYX BUAAX
HarpyeHus (pacTshkeHHH M TPeXTO4YedyHOM H3rubGe). M3ydensi MIOBEPXHOCTH U3-
JIOMOB M MHKDOCTPYKTYpa CTajlel METOAaMH CKaHUPYIOIIeH 31eKTPOHHON MUKDO-
ckonny. (COM), koH(bOKanbHOM Na3epHOit CKanMpylolei mMukpockonuu (KJICM)
M METONOM aHauM3a KapTHH JUppakuuu oOpaTHO-OTPaKEHHBIX 3JIEKTPOHOB
(EBSD). BhinosHeH ra3oBblii aHaIn3 MeToIaMH IUIABICHUS U 3KCTPaKIIHOHHOTO
HArpeBa B MI0TOKE raa HOCHTENs, OLICHeHa KOHLEHTPALUs BOAOPOAA H MapaMeTpsI
aKyCTUYeCKOH 3MHUCCHH.

Hcnonb3oBanne MeXAMCUMIUIMHAPHBIX TTOAXOA0B H COBpEMEHHOro 06opyoBa-
HUSL UL peLICHHs 3a/ia4 MCCIIe/IOBaHMs 00eCrednIo BO3MOXHOCTh PUMEHEHHS
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TOHKHX M Pa3HOOOPA3HBIX METO/IOB K aHAIM3y BOAOPOIHOM XPYIKOCTH uccienye-
MBIX MaTe€pHAJIOB.

Hucceprauus uznoxeHa Ha 161 cTpaHHIle MALIMHONHCHOTO TEKCTa, BKitoyaeT 80
PUCYHKOB ¥ 7 TabJIAL], COCTOUT U3 BBEICHHUS, 6 INIaB, 3aK/IIOYEHHS, CITHCKA JHuTepa-
TYPpBbl, coaepkailero 224 HauMeHOBaHHUS.

B nepsoii riaBe npusenen oGcrosTensHEI 0630p JUTEPATYPHBIX JaHHBIX,
NIPEACTABICHBl  COBPEMEHHbIE TNPEJCTABIEHHS O MeXaHW3MaX BOJOPO/HOMN
XPYNKOCTH M OCOOEHHOCTSX  MpOoLecca  HAaBOJOPOXKHBAHMS CTaJei,
NPOAHANU3UPOBaHEl PAabOTEl 110 OLEHKE BOXOPOAHOH XPYIKOCTH METOIOM
aKycTH4ecKod omucchd. OG30p HMHTepeceH TeM, YTO OTpaKaeT He TOJIBKO
COBPEMEHHOE COCTOHHE UCCIICIOBAHNUM, IIPOBE/ICHHBIX KAK OTEYeCTBEHHbIMH, TaK
M 3apyOeXKHBIMH aBTOPAMH, HO M UX HCTOPHIO.

Pesyneratel 0630pa mosBommnm aBTOpY 0GOCHOBaTh 3a1aud  NaibHEHIIHX
MCCIIeIOBaHHM 110 TeMe AUCCEePTaLHH.

Bropasi raaBa mnocBslieHa ONMCAHMIO MATEPHANOB M MHOTOYHCIEHHBIX
METO/IOB MCCIICIOBAaHMsA, TMPHBEJEHA TreoMeTpusi OOpasloB M METOAMKa MX
HaBOJZIOPOXKMBAHU, a TAK)Ke METOJIMKA ra30BOr0 aHAJIN3a, METO/IbI MEXaHUYECKHX
UCTIBITAHWH W PETUCTPALlMK aKyCTHYECKOH 3MMCCHH. J[eTalbHO OMHMCAHEI METO/IbI
MHKPOCKOIIHH, TO3BOJISIOMIME OLEHHTh IUIOUIANb, 3aHATYIO ONMCTEepaMH, |
OLCHUTD Pa3MEpPBI U yIJIbl PA30PHEHTHPOBKU (aceToK Ha MOBEPXHOCTH H3JIOMOB.
Jist niosydenus ¥ aHanu3a KapTHH AUQpaKIHu 00paTHO-OTPaKEHHBIX EKTPOHOB
(EBSD) wucnonszoBarno o6opynosanue, BCTpoeHHOe B COM SIGMA, w
IporpaMMHoe obecrie4eHue.

B Tperbeii rnaBe npejcTaBieHsl pe3ybTaThl aHATH3A MOBPEXJEHUH MHKpO-
CTPYKTYpPBI M IOBEPXHOCTH 00pa3lOB, BO3HHKAIOLIMX B pe3yJbTaTe HaBOJIOPOXKH-
BaHWs, a TAK)XKE€ SKCIIEPUMEHTA/IbHbIE JaHHBIC, TOJyYEHHbIE METOIOM TIa30BOrO
aHanusa. PaccMOTpEeHO BIMSHME MUIOTHOCTH TOKA HABOJOPOKUBAHHS HA bopmupo-
BaHHe OJIMCTEPOB M UX IUIOLIA/b, OOHAPYKEHA YeTKas KOppessuus miomanm 6im-
CTEPOB M KOHLEHTpaUuM IH(p(Yy3HOHHO-TIOABHKHOIO Boaoposa. M3ydyeHo Bims-
HHE TUIOTHOCTH TOKA HaBOAOPOXKMBAHHMS HA ACHMMETPHIO SKCTPAKLIMOHHEIX KPH-
BbIX, OLCHEHA SHEprusi akTHUBAlMK BOAOPOJAA, COOTBETCTBYIOWIAS SKCTPAKIHOH-
HBIM KPHBBIM ISl HAaBOJIOPOXKEHHBIX 00pa3loB M NpeiokeHa (PU3HUECKas MO-
Jietb, OOBSCHSIONIAs SKCIIEPUMEHTAITBHO IOy YeHHBIE 3aBUCHMOCTH.

YeTBepTas riaBa JuCCePTALUU COAEPIKHT JAHHBIE HCCIETOBAHUS BIMSHHS KOH-
LEHTpallii AU} (y3HOHHO-NIOBIKHOTO BOJIOPOAA HA MEXaHHYECKHe CBOMCTBa,
0COOEHHOCTH MOBEPXHOCTEH paspyIeHus u napamMeTphbl aKyCTUYeCKO .3MUCCHH,
OLICHEHHBIC B MPOLECCE PACTKEHUS HU3KOYTJIEPOJUCTON CTaH. IToka3zano, 4ro
HABOZIOPOXKHBAHHE BBI3bIBAET YMEHbLICHHE IUIOLIA/M MO AHarpaMMoii redopmu-
POBaHHA, CBA3AHHOE C YMEHbUICHHEM ILIOLIA/IKH TEKY4YeCTH, y4acTKoB nedopma-
[IHOHHOrO yNMPOYHEHUS H JIOKAIM30BaHHOH Ne(OopMaliM, NPH 3TOM IUIOWAAb U
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KOJIMYECTBO Ne(EKTOB «pBIOMI I71a3» yBENTMYMBAIOTCS, @ OTHOCHTENHLHOE MOMe-
pedHoe CyeHHe 00pa3LoB CHIKaeTcs. POCT TpemuH «pbIGuil r/1as3y He BHI3BIBAT
MHTEHCHBHOH aKyCTHYECKOH SMUCCHH, 3TO TI03BOJIMIIO aBTODY IIPEATIONOXKHTh, YTO
X pOCT MPOMCXOAMII 110 MEXaHHU3MY 00pa30BaHus U CIMSHHS MHKPOIIOP.

IIpoBezeHublilt B NATON riIaBe AuCCepTALUU JeTATbHBIN ¢bpaxrorpaduyeckuii
aHalM3 0COOeHHOCTel MHKpopelbeda H MeXaHH3Ma ¢opmupoBanus nosepxuocTu
PaspyLieHus B Mpeaenax AepeKkToB «phIOHii r1as», MOATBEPIHI 3TO IIpeINoJIoKe-
Hue. BaxHO, 4TO /U1 TaKOro aHaIn3a aBTOpPhI CPABHUIH MHKpopenbed uccieaye-
MBIX Ie)eKTOB ¢ pebed)oM (aceTok ckona mpu XpYIIKOM pa3spylieHHH 06pasLoB B
KHKOM asore. Ha OCHOBe MOMy4eHHBIX pe3y/bTaToOB MpeyiokeHa MOJIels ¢bop-
MHUpOBaHHs penbeda 1epeKToB «phIOHii riiasy.

Pesynbratel uccnenoBanus, npuBeeHHbE B MWIECTOl riiaBe JAUCCepTalum, 1o-
3BOJIMJIA CPABHHTH OCOOCHHOCTH Pa3BHTHS BOLOPOIHOM XPYIIKOCTH B HU3KOYTJIe-
POIMCTON M BBICOKOMpPOYHOW cranu. ITokasaHo, 4To B BBICOKOIIPOYHOM CTajli, B
OTJIMYHE OT HH3KOYIJIEPOJMCTOH CTalH, B mpesenax AeeKTOB «pbIOWI ryiazy»
dopmupyeTcs MHKpopenbed Mexk3epeHHOro paspywienus. Ha ocHoBe maHHBIX
aKyCTHYECKOH SMHUCcCHH M (pakTorpaduu MpeiodkeHa CTaaquifHOCTh paspy1ieHus
OXpYIMYEHHO BOAOPOZIOM BBICOKOIPOYHOH CTAJIH.

Jluccepranys Xopouo HamucaHa, CONEPIKUT AeTATbHOE o0cyxaeHue mojyyeH-
HBIX PE3yJIbTATOB, MHOI'O Ka4€CTBEHHBIX (ppaKTorpamm, rpadudyeckoro Matepuana
W TaOJIMIL, | NIPECTABNIAET HHTEPEC, KAK JUTA HAYKH, TaK M JUIs npakTuku. Bee ria-
BbI CTPYKTYPHPOBAHBI H 3aBEPLIAIOTCS YACTHBIMH BBIBOJAMH. 3aKIIOYeHHe cozep-
JKUT OOILHE pe3ysIbTaThl H BBIBOABI [0 JUCCEPTALIHH.

HOCTOBCPHOCTB HCCIICAOBAHUS HE BBI3BIBAET COMHEHUH, ITOCKOJIBKY B pa60Te
HCIIOJIb30BAaHO COBPEMEHHOE o6opy1103a}me H COBPEMEHHBIE METO/IbI aHaJiM3a, 110~
[IOJIHAKIIKE APYr Jpyra 4 I03BOJISIIOLIHE OLCHUBATh pas3IMYHbIe OCOOEHHOCTH
nponecca pa3BUTUA BO,Z[OpOIlHOﬁ XPYHNKOCTH B CTaJIsAX C pasiu4HOM IIPOYHOCTHIO U
BA3KOCTBIO.

HoBu3Ha m Hay4yHasi 3HAYHMOCTH AuccepTallMoHHON paboTel E.JI. Mepcona
COCTOMT B yCTAHOBICHHOM MM BS3KOM XapaKTepe pa3pyIleHHs IlIaKuX o6pasioB
M3 HABOJIOPOXKEHHOH HU3KOYITIEPOJAMCTOM CTalH B Tpejenax ne(eKToB T «pBI-
Ouit ria3»; B 0OHapyKEHHOH UM CHIMOMAATBHOM 110 (Gopme 3aBUCHMOCTH KOHIIEH-
TpaluK AU(QY3HOHHO-IIOABIKHOTO BOJOPOAA B 3TOM CTATH OT ILIOTHOCTH TOKA
SNIEKTPOTIUTHYECKOr0 HaBOJOPOXKUBAHMS; B pa3spaboTKe METOAMKH OMpe/eseHHs
YIJIOB Pa3sOPHEHTHPOBKH (paceTOK Ha MOBEPXHOCTH pa3pylUeHHs IIPH. TIOMOIIH
KOH(OKaJILHOM JIa3epHOI CKaHUPYIOIIeH MUKPOCKOIHH.

PabGora NpEeACTaBIISIET HIEHHOCTh U ¢ NPAKTHYeCKOH TOYKH 3PEHHsA: TUCCEePTAHT
H3Yy4HJl B3aHUMOCBS3b rnapaMeTpoB aKyCTI/I‘IeCKOﬁ SMHCCUHU C OCOOEHHOCTSIMHU pas-



4

BHTHS BOAOPO/IHOH XPYIIKOCTH B KOHCTPYKLIMOHHBIX CTANISAX C Pa3HOM IIPOYHOCTEIO
1 BASKOCTBIO, YTO MPE/CTABIISCT HHTEPEC JUIs PA3BUTHS METOLOB Hepa3pyIIakoLe-
o KOHTPOJIS. 3aBUCHMOCTb KOHIEHTpaLKH AP DY3HOHHO-TIOBHKHOTO BOZIOpOJIa
B HU3KOYTJIEPOAHUCTOH CTANIM OT IUIOTHOCTH TOKA 3JIEKTPOIUTHYECKOTO HaBOJIOpO-
KUBAHHS MOXKET ObITh MCIIOJB30BaHA IIPH BbIGOPE PEKUMOB 9JIEKTPOJIU3a IS Ha-
CBILLIEHHs 00pa31LoB BogopooM. [luccepTanTom noy4eHo 2 narenra P®.

Pesynbrarel nuccepraiun ony6iankosans! B 30 paGorax, 8 u3 KOTOpBIX - B peleH-
SHPYEMBIX H3JIaHHAX, BXOISAIIMX B CHCTeMy LuTHpoBaHus WoS u Scopus u peko-
MeHaoBaHHBIX BAK PO®.

ABTopetbepaT COOTBETCTBYET AHCCEPTALHH U JIOCTATOYHO IOJIHO OTpaXXxaeTt ee
OCHOBHOE€ COZEpIKaHue, PE3YyJIbTaThl U BBIBO/IbI.

3ameuanus

1. BBIBOZL 0 TOM, 4TO POCT TpELMH, MPUBOISAIIMN K MOSBICHHIO B H3JIOME Ha-
BOJIOPO)KEHHOH HU3KOYIJIEPOUCTON CTaln 1e(DeKTOB «PHIOHIi riazy, IIPOUCXO0-
AT IO «BA3KOMY» MEXaHU3MY, BPSJI JIK MOXKHO PaclpOCTPaHSITh Ha BCe CITyYan
NPOABJICHHs BOAOPOAHOH XPYNKOCTH B MOJOGHBEIX CTaisiX, MOCKOJBKY Mexa-
HH3M DPaspylICHHS ONpPENENAeTCs JIOKAIbHBIM HANpPSHKEHHBIM COCTOSHHEM B
YCTbE TPEIIHHBI, KOTOPOE, B CBOKO O4Yepe/ib, ABNSETCS (yHKLUMEH KaK CTPYKTY-
PbI MaTepHana, Tak i F€OMETpUH 00pasua, IMHBI TPEIUHbI, BUJA HArPYKeHHs
U Ipyrux GpakTopos.

2. CpaBHeHHEe MEXaHH3MOB BOJOPOIHON XDPYIKOCTH B UCCIIElyeMBbIX CTaIsX
clieIoBaJio GbI IPOBOIUTE NP OJHOM BHJIE HArPYKEHHS.

3. HecMOTpst Ha TPYIHOCTH OLIEHKH KApTHH MHOXECTBEHHOT'O paspylIeHus, npu
ONHMCAaHUU peibea M3IOMOB 00pa3LoB 06eHX cTranell GbLIO0 GBI BAKHBIM BbI-
NOJHUTE OOBIYHBIH (pakTorpaduyeckuii aHamu3 ¢ onpeeieHueM oyara, HJIH
04aroB paspyLIeHH s, U 00J1acTH Jo10Ma 06pa3IoB.

4. YBenuueHHe YMClIa OLEHEHHBIX apaMeTPOB aKyCTHY€CKOM 3MHCCHH T03BO-
U0 OBl MOJIHEe OXapaKTepH30BaTh BIIUSHUE HaBOJIOPOXKHMBaHUs 00pa3lOB Ha
CTaIMMHOCTD pa3pyLIeHus.

3ameyaHus He CHIXKAIOT LIEHHOCTh PaboThl, BHIMOIHEHHOMH Ha COBPEMEHHOM Hayy-
HOM YPOBHE M NPOACMOHCTPUPOBABIICH BBICOKUH Hay4YHBIH MOTEHLHMAN AmMccep-
TaHTa. -

Huccepraums  E.JI. Mepcona npencraBiser co6oif 3aKOHYEHHYIO Hay4HO-
HCCIIEI0BATENIBCKYIO PaboTy, COOTBETCTBYIOLIYIO MOCTaBIEHHBIM LEISAM M 3a/1a-
daM, ee pe3yNbTaThl MOTYT OBITH JOCTYNHBI H IOJIE3HBI IS IIMPOKOrO Kpyra Ha-
YYHBIX H HH)XCHEPHBIX PaOOTHUKOB, M HCIIOJIB30BaHbI U1 0OECIIeYeHHs be3onac-



HOCTH 3KCIUTyaTallM¥ pa3IMYHBIX KOHCTPYKLHMH, paboTalOIKX B CEPOBOIOPOICO-
JepXKalKX cpeaax.

Paccmorpenue aucceprannonHoi pa6otst E.JI. MepcoHa moka3ssIBaeT, 4To 0Ha co-
OTBETCTBYET BCEM TPeOOBAHUSIM, NIPEABABISAEMBIM K KaHIUAATCKUM MCCEPTALIHsM,
a ee aBTOp, Oe3yCII0BHO, 3aCITy)KMBAET NPHCYKICHHUS My YYEHOMH CTeleHH KaH/IH-
nara (pu3KMKO-MaTeMaTHYeCKHX Hayk nmo cnenuanbHoctd 01.04.07 — dusnka KoH-
J€HCHPOBAHHOT'O COCTOSIHMS.

Odunuanbubiii ONMOHEHT i

I'1aBHbIi HAy4YHBIH COTPYAHHK /

UMET um. A.A. Baiikoa PAH, Sl

npog., A. T. H. ] / Borsuna JL.P.

Jhoamuaa Pagannosna Boreuna - rnasHsiil HayuHsli corpynank UMET um.
A.A. baiikosa PAH, npodeccop, 10KTOp TeXHHYECKHX HAayK IO CHIELHATBHOCTIM
01.02.04 — mexanuka nedopmupyemoro TBepaoro tena u 01.02.06 — nuHamuka,
MPOYHOCTH MALIMH, IPUOOPOB U anmaparypebl;

[IOYTOBBIH a,upec 1 15561 v MOCKBa Kaumpcxoe mocce 128-1-15,




