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OT3bIB
Ha aBTopedepat auccepraunu Yekanosoii Ejnenbl AHaTo/ibeBHBI «HayuHble H
TeXHOJI0TH4YecKHe OCHOBbI (JOPMHPOBAHHUS HA MOBEPXHOCTH PexKyIlero
WHCTPYMEHTA H AeTajed JHCKPeTHbIX IH(p(Py3HOHHBIX OKCHAHBIX CJI10€B I
NOBbILIEHHUS HX [10JITOBEYHOCTH, MPEACTABIECHHOH K 3aIlIUTE HA COUCKAHHE
yu4eHOM cTeneHu JOKTOpPa TEXHHYECKHX HAYK MO cnenuaJbHOCTH 2.6.5 —
ITopoumikoBasi MeTa/LTyprusi H KOMINO3HIHOHHBbIE MAaTePHAJIbI

Jluccepraus YexkamoBoid E.A. HampaBieHa Ha NPUHIMUIIMAIBHO HOBOE
penieHye MpodIeMbl TOJATOBEYHOCTH JeTajeil MallliH U UHCTPYMEHTA, COCTOSIICE B
paspaboTke HOBOTO THNA AU(PQPY3UOHHBIX TMOKPHITHH C JUCKPETHOM SYEHCTOU
CTPYKTYPOM  HECTEXMOMETPUYECKOrOo  COCTaBa, OOJIaJalolIMX  [OBBILICHHOH
M3HOCOCTOMKOCTBIO, B CBSI3U C 3THM TeMa AUCCEPTALUU SBISETCS AaKTyaJaAbHOI.

HayuHasi HoBu3HA paboThl 3aKJtOYaeTCs B!

1. YcTaHOBNIEHO, YTO MPH 00pabOTKE TOKOM KOPOHHOI'O paspsifia B IHAIa30HE
Iy = 140 — 440mKA nipu Temneparype 20-25°C Ha TOBEPXHOCTU UHCTPYMEHTAIbHBIX
U KOHCTPYKIIHOHHBIX MaTepuaioB P6M6, P6MSKS, BK10XOM, BT3-1 npoucxonur
o0OpaszoBaHre AMCKPETHBIX OKCcUIHBIX cioeB cocTtaBa (Fe,O (x~0,84-0,96), Fe Os;
Fe;04; WO,(8); Co304(11, IIT), CoO (II); WO2.90; WO;,72; TiO, Ti0).

2. Paspaborana ¢usuko-xuMHudeckas Mojelb (HopMUPOBaHUS AUPPY3MOHHOTO
JTUCKPETHOrO OKCHIIHOTO CJIOS B 30HE KOHTAaKTa MeTajjla ¢ MOTOKOM O0pazyrouieics
XOJIOJHOW BO3AYIIHOM I1a3Mbl. Ha ocHOBe pa3paOOoTaHHON MOJENH pPaCCYUTAHBI
TIOPOrOBBIN  KOI(MGUIIMEHT aKTUBAllMM KOPOHHOIO paspsia Hayajla IpPOTEeKaHUs
mpolecca MOHHW3ALMHA W JJIGKTpPUYEeCKHe TMapaMeTphbl CTalMOHApHOIo Ipolecca
dopmupoBanus okcuaHoro cnost. [lokazaHo, 4To MIOTHOCTE 3apsia U MOJOKUTENIBHbIX
HOHOB, OCAKIAEMbIX Ha TIOBEPXHOCTH MeTaslia, J0JDKHBI COOTBETCTBOBATH Pi'~ Ki'-pe =
(1,23-12,3)-107 mr/s® 1 0y ~K;™ nc = (2,547-25,47)-10'¢ 1/m°, cootBeTcTBEHHO.

3. Pa3paborana ¢u3udeckas MoJeNb, OMKUCHIBAIOIIAS BIUSHUE AUCKPETHOIO U
CIUIONIHOTO  MH((Yy3HOHHOTO OKCHIHOTO CIIOS Ha JIOJNTOBEYHOCTh U (PU3UKO-
MEXaHUYEeCKHe CBOMCTBA TOBEPXHOCTHOTO CJIOS MeTajlIMdecKux marepuanos. Ha
OCHOBAaHWM  COMNOCTABICHHWSI yHpyrod nedopmarvu, MOIAyJIs yHOPYyrocTd H
xo3hdurmenra [lyaccoHa moka3zaHO, 4YTO NpU (PUKCHPOBAHHONM OTHOCUTEIILHOU
nedopmanun  obpazna  Hamuuue IUd(Y3MOHHOTO JIHUCKPETHOIO OKCHUAHOIO  CIIOs
MPUBOIUT K CHUKEHHUIO PACTSTUBAIOIIMX HANPSHKEHUH B NPUJIETAIOIIEM K 3TOMY CJIOO



MeTaslie, U3MEHEHUIO TEPMOQIIyKTYallMOHHOIO MEXaHU3Ma pa3pyLIeHUs] Harpy XKEeHHbIX
MEKATOMHBIX CBSI3€H, MPUBOASIIUX K YBEIMUEHUIO JOJITOBEYHOCTH METaIlIA.

4. B xauyecTBe XapaKTepUCTUKUA 3HEPrOEMKOCTH MHCTPYMEHTAJIBHOIO MaTepualia
T10 OTHOLLIEHUIO K U3HOCY TIpeJIoskeHa S (peKTUBHAS MOJISIpHAsi SHEPrHsl akTUBaluu Ung.
VYcTanosieHa B3aUMOCBSI3b MEXKY MEPUOJOM CTOMKOCTH PEXYIIero MHCTpyMeHTa Icr,
CpejlHel TeMIIepaTypo ero pexxyiieid KpOMKA 7 ¥ COOTBETCTBYIOIIEH MM 3¢ (eKTUBHON
BeJIMUMHON MOJISIpHOM 3HeproeMkocTH Ung MpoLecca H3HOCA.

5. YCcTaHOBIEHO BIMSIHUE XUMHUYECKOT0 COCTaBa ra30BOM Cpelbl U I1apamMeTpoB
KOPOHHOI'O pa3psiia Ha CTPYKTYPY OKCHUIHOTO CJIOSl Ha MOBEPXHOCTH IMOIJIOKKH M3
obpabaTeiBaeMoro marepuana. [lokazaHo, 4TO MOJUKpUCTAILUIMYECKAsT CTPYKTypa CO
CpeJIHUM pa3MepoM 3epHa OKOJO 4 MKM, coJAeprKalas MPOMEXYyTOYHbIE OKCHIHBIE
dazer (Fe,0(x~0,84-0,96), Fex03; Fe;04,WO02(8); CozO4(1ILIIT), CoO(I); WO2.90;
WO,72; TiO, Ti;0O) HecTeXHMOMETPUYECKOTO cOCTaBa, (HOPMUPYETCS B JUCKPETHOM
cnoe tonumHo# 0,90-0,95 MKM, TIpH 3TOM THIT OKCHAHBIX (a3 onpeaensercs pa3HbIM
IIPOLICHTHBIM COJIEPIKaHMUEM KHUCIIOPO/a B MOTOKE XOJIOAHOM IJIa3MBl.

6. IlokazaHo, 9TO B mpoliecce 0OpaOOTKM pe3aHHeM B pe3ysbTaTe Harpesa
MHCTPYMEHTa U3 CIUIABOB HA OCHOBE jKeJie3a MPOUCXOAUT HACBHIEHUE TUCKPETHOIO
CIIOS OKCHIOB KHCJIOPOJOM M UX MEPEX0]] B CTAOUIBHYIO CTEXUOMETPUUYECKYIO (a3y
tuna Fe;Oy4. 10T TIporiecc HaumHaeTcss ¢ o0pa3oBaHMs TeMAaTHUTa, 3aTeM, 10 Mepe
BO3pacTaHWs TeMIlepaTypbl HarpeBa WHCTPYMEHTA U CHIDKEHHS KOHIEHTpaluH
KUACJI0pOJia MOJ CII0EM reMaThTa 00pa3yeTcsl CIIOM MarHeTUTa U HUXKE CJIOM BIOCTHUTA.
Taxum o0Opa3zoM, 4eM BBIIIE TeMIlepaTypa, TeM OOJblle B OKaJWHE BIOCTUTA U
MEHBILIE TreMaTdTa. YKa3aHHas »JBOMIOIHMS (a30BOro cocraBa JUCKPETHOIO
OKCHMIHOIO C10s1 TOBHIIaeT 3O PEKTUBHYIO BEIMYUHY MOJISIPHON 3HEProeMKOCTH Unap
1, COOTBETCTBEHHO, TIOBBIIIAET U3HOCOCTOMKOCTh PEXYIIUX KPOMOK.

7. TlocTpoeHa maremaTHydecKas MOJIENb ISl PELeHUs 3a7a4d 10 ONTHMU3AIHH
rapamMeTpoB Ipoliecca HaHeCeHHUS JIOKAIBHOTO A((Y3MOHHOIO JTUCKPETHOIO OKCHIHOI'O
cnosi. Mojiens OCHOBaHA Ha MCIOJIB30BAaHUM MYJIBTUIUIMKATUBHON 3KCIIOHEHIHAILHO-
CTETEHHOM (YHKIWMK, BbIpaXKAIOUIed 3aBUCHUMOCTb BEIMYWHBI M3HAIMBAHUA 3aHEN
TIOBEPXHOCTA PEXKYILEHd KPOMKHM IUIACTHHBI OT TOKA KOPOHHOIO paspsija, JaBJIeHHs
CKATOTO BO3/YXA, yIUia HAKJIOHA COTUia K 00pa3ily U pacCTOSHHMS OT coIuia 0 00pasLa.

8. llokazaHo, 9ro mpu nomepedHoM TodyeHuu crtamu 40X pesuoM ¢
TRepaocruiaBHor mnactuHod ICS50M npruMeHeHue AUCKPETHOrO OKCHAMPOBAHUS
[JIACTHHBEl BMECTO CILJIONIHOTO CIIOCOOCTBYET CHIIKEHHIO (hacké u3Hoca Ha 23% (c
0,09 MM mo 0,07 mMMm), a JMCKPETHOE OKCHIMPOBAaHHWE TBEPAOCIUIABHBIX (pe3
BK10XOM — cHmxeHHIO W3HOCA 3a1Hel moBepxHocTH 3yda Ha 40% (¢ 0,20 no 0,12
MM ) TIpY YePHOBOM (pe3epOBaHUM TUTAHOBBIX JIOMATOK U3 cruiaBa BT6.

[IpakTHYecKkas 3HAYUMOCTb PadOTHI:

1. PaspabGoTtana TeXHOJOTHS 00pabOTKU peXkKylllero MHCTPYMEHTa Ha BO3IyXe
TOKOM KOpDOHHOTO paspsaa mnpu Temmeparype 20-25 °C nmug co3ganHust Ha
[IOBEPXHOCTH JUGD(GY3HOHHBIX JUCKPETHBIX OKCHIHBIX ClloeB cucTeMbl Me-MeO-—
MeO-02. ®opMupOBaHUE TAKHUX CIIOEB YBEJIWYMUBAET JOJITOBEYHOCTh MHCTPYMEHTA
13 OBICTPOPEKYIIMX MarepuaioB B 1,5-3 pasa, U3 TBEPAOCILIABHBIX MaTepuaioB B
1,8-2,5 pasa u umkiandeckyro monroBedHocTh Ha 30-50% no cpaBHEHHIO €O
CTUTOUIHBIM CTEXUOMETPHUUECKUM ITOKPBITHEM.



2. Paspaborana yctaHoBka 1isi GOpMUPOBAHHS JUCKPETHOIO OKCHIHOIO CIIOS
Ha peXxylleM UHCTPYMEHTE M IEeTAlIX pa3Iu4HbIX HOMEHKJIATYPhl U THIIOPa3MEPOB,
OTJIMYAKOIIasiCsl BBICOKOW ITPOU3BOJAUTEIBHOCTBIO, MAJIBIM MOTPEOJICHUEM 3HEPIHH U
pPeCypCoOB ¥ BOBMOXXHOCTBIO UCIIOJIb30BAHMS IJISl PA3IMUYHBIX THIIOB IIPOU3BOJICTB.

3. Paszpaboranbl mpakTU4ecKue PeKOMEHJAIMU 0 BhIOOPY PEXHUMOB HAHECEHUS
JUCKPETHOrO OKCHIHOIO CJIOS Ha PEXYLIYI0 KPOMKY HHCTPYMEHTa JUISl TOJTy4eHUs
HEOOXOIMMON CTPYKTYpBI, OOECIIEUUBAIOIIEH BBICOKYIO HM3HOCOCTOMKOCTB: CHJIA TOKA
390-410 MkA, naBneHue cxaroro Bosmyxa 0,2-0,25 MIla, Bpemst 06paboTKH
MHCTPYMEHTA U3 CILUIaBOB HA OCHOBE JKeJle3a 3 yaca; a U3 TBep/IbIX CIUIaBOB — 4 Yaca.

4. PaspaboTaH crmoco® MNOBBIMIEHHS JOJITOBEYHOCTH JIOMATOK KOMIIpEccopa
auanuonnelx ['TJ[ myremM BOCCTAaHOBIEHHS TI'E€OMETPUYECKHX pPa3MEPOB U
M3HOCOCTOMKOIO TIOKPBITHS aHTUBUOPAIIMOHHBIX TOJIOK (raTteHT Ne2586191).

5. PaspaboTaHHbIM TEXHOJOTWYECKUI Tpolecc HaHeceHHs AU(PPY3HOHHOTO
JUCKPETHOIO OKCHJHOIO CJIOSl Ha PeXyIIUH WHCTPYMEHT C MOMOIIBI0 KOPOHHOTO
paspsajaa Haxoaures B cranguu BHeapeHus Ha AO «MIIO um. W. Pymsnnesa», AO
«HIIL[ rasorypboctpoenus «Camor», AO «MM3», T[TAO «AK Pybun», OO0
«PUIT», 000 «MTM» u ma OO0 TJ «KAMJIAC», 4YTo NOATBEPKICHO
COOTBETCTBYIOIIUMU aKTaAMH.

/locToBepHOCTE Ppe3yJbTaTOB PpabdOThl TOATBEPXKIAETCS pe3yJibTaTaMu
[IPOBE/IEHHBIX HCCJIEI0BAaHUK MO YNPOYHEHHIO CJIOKHOMPOPUIBLHOTO PEXYIIEero
MHCTPYMEHTA JUIsl Ka4eCTBEHHOM oO0paboTku jgeranedl  WCMOJB3YIOTCS  Ha
npennpusatusix: OAO «MITO um. U. Pymsuuesa», AO «HIIL] razorypbocrpoeHus
«Camnrory, OO0 «MTM», AO «MM3», ITAO «AK Py6un», OO0 «PUI» u na OO0
T]I «KAWJIAC», a pe3yibTarel MPOBEACHHBIX HCCIEAOBAHUM Ha JeTalsix
ucnonbsyiores Ha AO «HITL rasotyp6octpoerus «Camor», 000 T «KAMJIAC».
OxoHoMuveckud adext coctaBui cBbiie 40 MitH. py6ieit (B merax 2019 roza).

JlocTOoBEpHOCTE U OOOCHOBAHHOCTH TMOJyUYEHHBIX Pe3yJbTaTOB MOATBEPIKICHA
pesyibTaraMy OoJIbIIOr0 00beMa BBIIOTHEHHBIX SKCIIEPUMEHTOB U HCCIIEI0BaHMUM,
IIPOBEJEHHLIX C MWCIOJb30BAHUEM COBPEMEHHBIX aHAJUTHYECKHX METOJOB U
aTTECTOBAHHOTO 000PYNOBaHUSI.

CBsi3b pabOTHI ¢ HAYYHBIMH MPOrPaMMaMU, TEMaMHU:

JluccepraumonHasi paboTa sIBISIETCS 3aBEPIICHHBIM ITUKIIOM HCCIEIOBaHUN 110
paspaboTke MeTona HaHeceHHs] AUPPY3UOHHOTO IUCKPETHOTO OKCHIHOIO CJIOS,
BeinoJiHeHHBIX  Ha nporsbkenue  2000-2015 romoB B pamkax — ClenyrOIIMX
(bellepalbHBIX LEeJIEBBIX MPOrpaMM:

. «HanmonanerHasg TexHosoruueckas 6aza» 2000 — 201 1r.r.

2. «PasButue  0OOPOHHO-IPOMBILUIEHHOTO  KOMIUIeKca  Poccutickoi
Denepaunu Ha 2007-2010 roge! u Ha nepuox a0 2015r.».

3. «Pa3BuTHe TpaxJaHCKOM aBHAIlMOHHOM TexHMKH Poccum Ha 2002-2010
roasl 1 Ha nepuod no 2015r.».

[lo aBTOpedepaTy umeroTcest 3aMeYaHUA:

. B xaudectBe 3aMedaHusi o TeKCTy aBTopedepara MOKHO OTMETHTh, YTO U3
JJAHHOTO TEeKCcTa He SICHO ObUIM JIM pealu30BaHbl TMOMBITKH JOMOJIHUTEILHOIO
YIIyHLIEHUs CIYXeOHBIX CBOWCTB TOKDBITHH, HANpUMEp, C IOMOIIBIO JIOKAIBHOM
IIOBEPXHOCTHOU TePpMOOOPaOOTKH.



2. W3 rTtexkcra aBTOpedepaTa HEJOCTATOYHO SICHO, AHAJIM3UPOBATACH JIH
BIIMAHHE TEMIIEPATYPhl, MPH KOTOPOM IPOMCXOAUT (OPMHUPOBAHHE ITUCKPETHOTO
IIOKPBITHSA, BEAb U1 OBICTPOPEKYIIEro MaTepraja 3T0 HEMAJIOBAXKHO.

VKazaHHbIE 3aME4YaHUs He CHU)KAIOT HAYYHOM M IMPAKTHYECKOM 3HAYUMOCTHU
JHUCcepTalki, KOTOpas BIIOJIHEHA Ha BBICOKOM HAyYHOM YpPOBHE.

Cys o aBropedepaty B padbore Uekanosoit E.A. uMerOTCS BCe KOMIIOHEHTBI:
Hay4Hasd HOBU3HA, IIpaKTU4YeCKass LEHHOCTh, AaKTyaJbHOCTh, JIMYHBIA BKIJIAJ
JUccepTanTa, JIOCTOBEPHOCTH pPE3YJIbTATOB, KOTOPbIE TIO3BOJISIOT CYUTATH €€
3aKOHYEHHOM  HAay4yHO-UCCIENoBaTeIbCKOW  paboroil. Jluccepramuss oTBedaer
Tpebosanuam BAK P®, npeapsaBiasieMbIM K JOKTOPCKUM JUCCEPTALASIM, & €€ aBTOP —
Yexanosa Enena AnarosbeBHa, 3acIy)XKHBaeT MPUCYXKIEHUS €l Y4EeHOM CTEINeHH
JIOKTOpa TEXHUYECKUX HayK IO crenuanbHocTh 2.6.5 — [oponikoBas MeTamryprust u
KOMIIO3ULIUOHHBIE MaTepUAIbI.

3apenyrommii Kadeapoil aBHaTOIIMBOOOECICUEH ST U PEMOHTA JIeTaTelbHBIX
annapatos  ®IBOY  BO  «MoCKQBCKHIT  roCyIapCTBEHHBIM  TEXHHYECKUI
YHUBEPCUTET MPAXKIAHCKON aBHalliK», TOKTOP TEXHUYECKUX HayK, podeccop

Cawmoiinieako Bacwimiit MuxaiinoBuu

[ouroseiii anpec: 125993 r. MockBa, Kponmrtaarckuit 6-p, 1.20
Tenedon: +7 (499) 459-04-71
e-mail: v.samoilenko@mstuca.aero

[Hoanuce Camoiinenko Bacunust MuxaitioBuda 3aBepsito:
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