OT3bIB
Ha aBTOpedepaT AuccepralmoHHoi paGoTe! JTornHosa I1asna AJleKcaHIpoBHYA
«Co3/1aHHe KOMIUTEKCHO-MOIH pUIUPOBAHHEIX MHOTOKOMITOHCHTHBIX METALTHYECKHX CBSA30K 11
&/IMA3HOTO PEXYIIETO HHCTPYMCHTA C IIOBBIIIEHHBIMH AKCIITYATALMOHHBIMU XapaKkTEePUCTUKAMH Y,
NPEJICTABNICHHON HA COMCKAHHE yYCHOM CTENEHN JOKTOPa TEXHUYECKHX HAYK [0 CHElHaIbHOCTH

2.6.5. TlopomikoBas METa/LTYPris U KOMIO3HIIMOHHBIE MaTepHabl.

AKTYaJIbHOCTh Pa3pabOTKH HOBBIX MOIXOMOB K CO3MAHHIO AIMA3HOIO PEKYIIErO HHCTPYMEH-
Ta 00yCII0BJIEHa HX IMIMPOKO IPUMEHHMOCTBIO B CTPOMTE/LHOM H FOPHOIOOLIBAIOIIEH HHYCTPHH, a
TAKKE BRICOKHM CITPOCOM OTEYCCTBEHHBIX TPEANPHATHH HA MOPOIIKOBbIC CBA3KH. H3IOTOBJICHHBIC U3
OTEUECTBEHHOIO CHIPbA. YXOJ € POCCHHCKOrO PBIHKA BeyLIHX 3apyOexkHBIX KOMIAHHH, 3aHHMAIO-
HIHXCS BBIYCKOM KOMIIOHEHTOB JUIA IPOH3BOJICTBA alMa3HOT0 HHCTPYMEHTA, CO3[aeT TPYAHOCTH
JUISL CO3/TAHHS ITHPOKOH HOMEHKIIATYPbI a/IMA3HOr0 MHCTPYMEHTA (KAHATHBIE THIIBI, OTPE3HBIE Cer-
MEHTHBIE KPYT'H, KOJIBLIEBLIC CBEPJIa H T.[.) Pa3IHYHOr0 HazHadeHus. Co3iaHne HOBBIX COCTABOR CRSI-
30K, KOTOPbIE 00ECNEeYHBAIOT BHICOKHE YPOBEHB CIIy)KeOHBIX XAPAKTEPHCTHK ATMA3HOro HHCTPYMEH-
Ta, CBA3AHO ¢ HEOOXOAMMOCTBIO PEICHHS Psi/jla 3a/1a4, HAIPUMED, 0OCCIIeUeH s OAHOPOIHOCTH KOM-
MOHCHTOB, MOBLIICHHS MPOYHOCTH CUEIUICHUS C alMa30M W IOCTHKEHHS ONTHMAILHOTO YPOBHS H3-
HOCOCTOHKOCTH 1714 pabOThl HHCTPYMEHTA B PEKHUME CaMO3aTauUBAHMSL,

B mmccepranuonnoii pabore Jlormnosa I1.A. monyuen psi HHTEPECHBIX pe3yJbTaToB, 00Jiaqa-
IOIMX HAyYHOH HOBM3HOM. PaspaboTana MeTONHMKA KOJHYECTBEHHOTO OIpEICICHHS IPOYHOCTH
CUCTIICHAS CBA3KM C alMa3’oM, OCHOBAHHAs Ha MCIONB30BAHWM IPOCBEYMBAIOMIETO 3NEKTPOHHOIO
MHKPOCKOIIa U psAda BCIIOMOI'aTe€/IbHBIX YCTaHOBOK. HpHMEHeHHe JaHHOI'0 METOoJda MO3BOJIHIIO IIpo-
HM3BECTH pacyeTr NPOYHOCTH CUENIEHHs. B 3aBHCHMOCTH OT COCTaBa CBA3KH 3HAUECHUE JAHHON Xapak-
TCPHCTHKH BappHpOBAIOCH B nuanazoHe oT 100 xo 450 MITa. Baaromaps npoBencHuio MexaHuye-
CKHX HCIIBITAHHH a/IMa30co/lepKallnX o0paslioB in situ B MPOCBEYHBAKOIIEM 3JIEKTPOHHOM MHKPO-
CKOME yNanoch yCTaHOBHTh BaXKHbIC OCOOCHHOCTH pa3pyIleH s Ha [PAHMIIE Pa3leNa «MEeTaII-aIMasy
H OLCHHUTBH BKIIAJl Pa3/IMYHBIX KOMIIOHEHTOB CBA3KH H MOKPLITHII Ha anMaze. YCTaHOBIEHA BO3IMONK-
HOCTE TOBBILIEHHS CTYHKEeOHBIX XapaKTEPHCTHK aIMa3HOIO MHCTPYMEHTA TIPH pe3Ke TAKUX TPy IHO-
00pabarpIBaeMbIX MATEPHAIOB, KAK CTAlb M YyTYH, IPH YacTHYHOH 3aMeHe aiMasa Ha KyOuueckuit
HUTpHZ Oopa. [Tokazan uHOl XapakTep u3HOca paGoyero cios HHCTPYMEHTA, a TaKkXke psaa 0CoOeHHO-
CTeH B3aMMOJCHCTBHsS KyOMYECKOro HMTpHIa Gopa CO CBA3KOH HA OCHOBE CIUIABa Cu-Fe-Co-Ni,
00eCcrneYnBaloIHX MOBBILIEHHE TTIPOYHOCTH CIEILICHUS CBEPXTBEPIOro MaTepuania B CBsi3Ke. JlaHHBIH
[TOAXO/ TMO3BOJIMII HE TOJNBKO MOBBICHTH NPOM3BOJMTENBHOCTE HHCTPYMEHTA BHYTPH IKCIIepUMEH-
TAJIbHOH IPYIIBL, HO M NPEB30HTH HMIOPTHBIE aHATOrH. BasKHOH 0COGEHHOCTHIO paboTe! sBIsIETCS

CO3/IGHHE HOBLIX I0/IXOI0B H COCTABOB CBA3OK A HHCTPYMEHTA, MPEIHA3HAYEHHOTO s 00paboTKH
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OetoHa u xene3obeTona. B stom HANpPaB/JICHHN NPOACMOHCTPHPOBAHA NEPCIIEKTHBHOCTh IPUMEHE-
HHS MEXAaHHYECKH CIIIaBJIEHHBIX IIOPONIKOBEBIX CMGCCﬁ, I‘Hﬁpﬂ,ﬁlHOFO YIIPO4YHCHHA HaHovacTHIlaMH
PasIMYHOH NMPUPO/EI, JETHPOBAHHS KOMIOHCHTAMH. MMEIOIIHAMH BHICOKOE CPOJICTBO K YIJIEpoy.
JlaHHBIE [I0JXO/IBI TTO3BOJIHIIN TTOBBICHTD [IPOYHOCTD CBA30K Ha ocHOBe ciiaBoB Fe-Co-Ni u Fe-Ni-
Mo B aBa pasa (10 2900-3200 MIla) u na TIOPSI/IOK YBETMYHTH U3HOCOCTOMKOCTB ¢BA30K. [TpoGiemy
CaM03aTaunBaHHs HHCTPYMeHTa npu obpaboTke skene3o6erona 6e3 nogadn OXJIAXKIAIOIIEH HKMTKO-
CTH PCIIMIA yTeM BBE/ICHHS B MHOTOKOMIOHEHTHbIE CBA3KM Fe-Ni-Cu u Co-Cr-Cu-Fe-Ni mojsix
KOPYHIOBBIX MHKPOC(HEp M rpaduTOBBIX rpanyn. JlaHHBIE 106aBKH 0BecHeduBaTH CHHKEHHE H3HO-
COCTOHKOCTH CBS30K MPH COXPaHEHUH BBHICOKOIO YPOBHH [IPOYHOCTH CLEIUICHHS C aJIMa3oM. JKCIle-
PHMEHTATEHO TOKa3aHO, YTO TAaKOH MOAXOA NO3BOJAET J0OUTHCS PaboThl HHCTPYMEHTA C TOCTOSH-
HBIM M BBICOKHM YPOBHEM IPOH3BOIUTE/IBLHOCTH.

IlpakTHyeckas 3HAYUMOCTH PaBOTHI HE BRI3BIBAET COMHEHHMI. PaspaGoTanel TexHomornueckme
HHCTPYKIIHH Ha MIPONECC MPOU3BOJCTBA AIMa3HBIX CETMEHTOB ¢ MHOTOKOMIIOHEHTHEIMH CBSI3KaMH,
KOMILIEKCHO MOIM(MIIMPOBAHHBIMH YTIIEPOIHBIMHU HaHOTPYOKaMH, HAHOYACTHIIAMH TeKCArOHaIbHO-
ro HUTpHJIA 6opa 1 Kapbua Bomb(pama, [T OTPesHBIX CerMeHTHbIX KPYTOB H CBEPJI, HCIOJIb3YEMBIX
TIpH pe3aHuu U CBEepIIeHHH OeToHa M Kelie300eToHa. PesyapTarsl JAUCCEPTAMOHHON paboThI MPOLILTH
anpodalnio M BHEAPEHBI B TEXHOIOTMYECKHil Iporece [POU3BO/JCTBA AIMa3HOrO HHCTPyMEHTa B
000 «T]l Kepmer», rme mpoBemeHa 3ameHa HMIOPTHBIX ITOPOLIKOBBIX CBA30K W3 IPEJICILIABOB
Next100, Keen20 (Umicore, ®panuus) Ha MHOTOKOMIOHEHTHEIE HaHOMOIH(PUIIMPOBAHHBIE CBA3KH
13 TIOPOLIKOB OTEYCCTBCHHOrO MPOM3BO/CTBA. TeXHOTOTHYECKH I IPOLIece IPOM3BOICTBA HA TAHHOM
TMPCAUIPHATHH NOTIONHCH ONEPALMEH BBICOKOIHEPreTHYECKON MEXaHHUECKOH 06paboTKH MOPOLIKO-
BOM LIMXTHI ULl TIOBBIIICHHSA €€ TEXHOIOTHYECKUX CBOHCTE.

[lo mMaTepHamamM MMCCePTAIMOHHOTO HCC/TeI0BAHUS oryOmkoBaHo 30 crareii, Bkioyas 8 crareii B
KypHasiax, BXoIAIKX B niepeyeHb BAK, nonyueno 3 nmarenra P®. Couckarens IPHHHMAIl Y4acTHE B
22 Hay4HO-TIPAKTHYECKUX KOHDEPEHIHUSX K CUMIIO3HYMaXx.

Ilo aBTopedepary MOXKHO caenath cienyromnme 3aMedanus:

1. He onucano, kakue npenmymecTsa mepen npsmMbm H3MEPEHHEM C TOMOIIBIO CKAHU-
PYIOIIEH 3JIEKTPOHHON MHKPOCKOIIHH JaeT METOI, OCHOBAHHEIH Ha aHanmu3e JHQPaKLUN IEKTPOHOB
Ha CXOLIIEMCA TTyYKe, B M3MEPEHHH TOJIIMHBI JTAMEJIH JUIS in Situ MEXaHHYEeCKHX HCIIbITAHMIL.

2 He ykasano, kak 106aBKH MOJIBIX KOPYH/IOBBIX MHKpOC(ep BIHSIOT HA TBEPIOCTh CBSI-
30K /U1 @JIMa3HOIO PEKyLIero HHCTPYMEHTA.

IIpuBe ieHHBIe 3aMeuants He CHIKAIOT LIEHHOCTD padoTEL

[uccepraumonnas  pabora Jlormmosa IT.A.  sBisercs 3aBEepUIEHHON  Hay4yHO-
KBamnukanuonnoii paboroit. ITo akryamsHocty, He/M, 3a1a49aM, HayqHOH HOBH3HE M NPaKTHYECKOMH

3HaYUMOCTH paboTa COOTBETCTBYET IACNOPTY CHELHATLHOCTH 2.6.5. [TopormkoBas meramtyprus u
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KOMITOSHIIHOHHBIC MarepHajibl U TPeOOBaHUAM, TPEAbABILEMBIM K JOKTOPCKUM JTHCCEPTALHAM
nevictBytommM IMonoxennem o nopsike npucyskremus y4eHBbIX cTeneHedl B HaumonajibHOM Hc-
C/IC0BATEILCKOM TeXHOIOTHYECKOM YHUBepcuTere MUCHUC, a ee artop, Jlorunos Ilasen Asek-
CAHAPOBHY, 3aCHyKHBACT MPHCYHKACHUs €My YUEHON CTEeNeHM J0KTOpa TeXHHYECKHX HAyK IO clie-

IHanbHOCTH 2.6.5. TTopoIIKoBas MeTa/UTYprisi H KOMIIO3HIIMOHHEIE MaTepHabl.
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41, HIKETO/IMMCABIIMACS, JAl0 COTJIACHE HA BKITIOUEHHE MOHX [IEPCOHATBHBIX IAHHBIX B JIOKYMEHTEI,
CBSI3aHHBIE C 3aALIMTONW JUCCEPTANMOHHOM paGotel Jlormuosa Ilapia AJICKCaHIPOBHYA, U HX Ja/lb-

Helyo o6paboTky

C. B. Ky3pmun




