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«Ilory4eHne MHOroyHKIHOHATLHBIX HOHHO-IJIA3MEHHbIX TOKPBITHIA ¢

ucnoyb3oBaHuem CBC- KoMIoO3HUHMOHHBIX MaTepHAJIOB»

AxTyanbHocTb juccepraunn @.B. Kuproxanuepa-KopHeeBa He BBI3BIBAET COMHEHMS U
ONpeJeNIIeTCst HEOOXOIMMOCTBIO Pa3pabOTKH HOBBIX THIIOB 3aITUTHEIX TOKPBITHIA U METOI0B HX
MOJTy4eHus  JUIL  MOAM(MKALMK  MOBEPXHOCTH  OTBETCTBEHHBIX  W3JETHH  TEXHUKH,
TNIOABEPraronXcs BO3ACHCTBIIO TPEHUS, U3HOCA, SPO3UHU, BBICOKMX TEMIIEPATYD U arpecCHBHLIX
cpen.

[Ipu  pemenun MoCTaBIEHHBIX 3ajay JHCCEPTAHT MOJYYHI P HOBBIX HAyYHBIX
PE3yIBTATOB. Y CTAaHOBJIEHbI 3AKOHOMEPHOCTH BIIMSHHS JIETHPYIOMHX 106aBok (Si, Cr, Al, Ni) Ha
CTpYKTYpy u cBodctBa mnokpeituii TiBN wu TiCN, saxmouatoumecs B (GopMEPOBaHHH
HaHOKOMNO3UUMOHHBIX MOKPbITHI TICrBN 1 TiCrSiCN, cocrosumx n3 nanoxpucrammros I T[K-
daser ne-TiCr(C)N u amopdubix a3 a-CrB/a-BN wmwm a-SiCN/a-C, u 00ecneunBaromnmx
coueranue Beicokor TBEpoctH (1o 30 I'Tla), usHOCOCTOMKOCTH (HPUBEAEHHBIN H3HOC HE Gollee
1.5-10° Mv®H'm™Y), Hammune 1 dy3HOHHO-0aPbEPHBIX CBOIMCTB, TEPMUYECKON CTAGUIBHOCTH U
Kapocroikoctn 10 800-1000°C, uto onpenensier 3ammTHbIe (YHKIMH TOKPHITHIA B YCIOBHAX
BBICOKOCKOPOCTHOIO  pe3aHusi KOHCTPYKIHOHHBIX MaTepuanoB 0e3 oxuaxaeaus COXX.
PaspaGoranbl xapocroiikue nokpsrtus Ha ocHoBe MoSiy, ZrB, u SiC, IpelHa3HAaYEHHbIC ISt
3alUTI OTBCTCTBEHHLIX Y3J10B M3 )KaPOIPOYHbIX MATEPUAIIOB, 1103BOJIUBIINE IIOBBICUTH PAb0UYIO
Temmneparypy nosepxuoctu g0 1000-1200°C u 1400-1700°C (kpatkoBpemenHo). YcTaHOBICHA
JIMHEHHAs 3aBUCHMOCTb KapOCTOWKOCTH MOKpPeITHiT Mo-Si-B ot KOHIICHTPALUU KPEMHHUS, YTO
CBA3AHO ¢ (popMUpOBaHUEM 3aIUTHOTO ciiost Si:B:O. [ToaydeHsl ABYX- 1 TPEXCIIOUHBIE TTOKPHITHS
TiAICNi u CrAICNi, BbIcOKast KOPPO3HOHHAS CTOMKOCTD KOTOPBIX B JKHAKHX H Fa30BbIX cpenax
oOycioBiieHa SPPEKTOM «3aTeuuBaHUA» U «FEPMETH3ALMH» TOBEPXHOCTHDIX nepeKToB B
pe3yIbTaTe HAHECEHMs! CJIOCB METOAAMM HOHHO-TUIA3MEHHOIO OCAXKACHHSI, TOTJa KAK HMKHUI
SJIEKTPOMCKPOBOH MOICIIO0H 00eCIEeUMBAET BBICOKYIO H3HOCOCTOMKOCTH B YCIOBHAX TPCHHS-
CKOJILAKCHUSL M UMKIIMYECKOrO yIapHO-ANHAMUYECKOTO HarpyskeHus. llomydens! kapocroiikue
nokpertus MoSiB u CrAlSiB ¢ DUJI-noxcnoem ZrSiB, no3BonmBime yMeHbIIUTE ryOuHy
OKHCJICHHS HUKEeIeBOro crtasa B 12 n 40 pas npu 900°C. PaspaboTaHsl oNTHYECKH-TPO3PAYHBbIC
noxpeitus ZIBN 1 ZrSiBN, na ocnose BN u SiNX u oGnajgaomue tBépaoctsio 10-15 [Tla,
ko3 duunenrom nponyckanus 60-90 % u nokaszaTenem upenomsienust 1.97-2.68 npu ummnHax
BOoJIH 500-2500 mMm.

[IpakTnyeckas 3nauumocTs paboThl 3aKII0UaETCsS B pa3paboTKe HOBBIX TEXHOMOIHUYECKIX
peleHnii  (MMIYJIbCHOIO  KAaTOJHOTO HCIAPEHUs KEePAMHUECKHX MATEepHaIOR, HOHHOI
VMIUTAHTAUMK M BHEUTHCH MOHU3alUMM BO BPeMsi MArHETPOHHOIO HANbUICHHS, HAHECEHHE
NO/ICIOEB  HAIIABOYHBIME  METOJAMH), YCTAHOBJICHHH 3aKOHOMEPHOCTEH «COCTaB KaTod0B-
apamMeTpbl HAHECCHUA-CTPYKTYPa-CBOHCTBAY /Ul 3alUUTHBIX U ()YHKUMOHATBHBIX NOKPHITHH Ha
MeTa1000pabarblBAIOILMKE HHCTPYMEHT, H3/IEHsS U3 KaPOIPOUHBIX MaTEepUaIOB, ONTHYECKUE
dlIeMeHThI. HoBH3HA COOTBETCTBYIONIMX PEICHHI I0ATBEPK/IeHA TEXHHUECKOi 10KYMEeHTALUEH,
OXPAHHBIMH JIOKyMCHTAMH Ha HMHTC/UIEKTYaJbHYIO COOCTBEHHOCTh, aKTAMH IIPOMBIIIICHHBIX
UCTILITAHAH. ABTOPOM YCTaHOBJIEHO, YTO MO M3HOCOCTOMKOCTH KOMOMHMPOBAHHBIE MOKPLITHS
TiCrBN n TiCrSiCN npeBocxoasat nokpbitust TiN, HaHOCHMBIE 110 TPaJHIIHOHHBIM TEXHOJIOTHSIM,
B 7 pa3 Ha onepauuax (peseposanus (crans X12Bd) u ToueHus (cranb 12X18HI0T). Kpome
BBIILIEU3JI0KEHHOTO, MOKPbITHs SIBCN 1 MoSiB cHIKarOT n0Tepro Macchl IPU OKUCIATEILHOM
HarpeBe yriepoaHbIX MarepuaioB B 1.7-2 pasza, a paspaboTaHHBIE OJHO- U MHOTOCIOHHBIE
KOPPO3HOHHOCTOHKHE MOKPBITHS CHUKAIOT IIyOUHY OKUCIICHHS H3/1CINI U3 HUKEJIEBIX CIJIABOB
B 40 pa3s, 0OJIHOBPEMEHHO MOBBIILIAS TPOYHOCTHBIE XAPAKTEPHCTUKH, ONITHUECKHE nokpeitusi ZrBN
1 ZrSiBN 1o ¢cTOHKOCTH K HCTHPAHHIO TPEBOCXO/IT 6A30BbIE OKCHTHBIC HOKpbITHS B 1.5-2 pasa.



[1o comeprkanuio apropedepara MOKHO C/Ie/IaTh CIICAYIONIHNE 3aMeUaHHs.

1. B aBropedepare He yKazaHbl «MMHUMAILHO» M «MAaKCHMAIBHO» BO3MOYKHBIE JHANA30HLI
MHMKPOT€OMETPUN UCXOHOM MOBEPXHOCTH (HAIIpUMED, IEPOXOBATOCTD 1O mapameTpy Ra, Mkm)
1Eepe/l HAHCCEHUEM MOKPBITHIA, JJIsi KPOMOK PEXKYILEr0 MHCTPYMEHTA MM ()YHKIHMOHAILHOI
IIOBEPXHOCTH JIeTasel (06pa3oB) paboTaONHMX B OKCTPEMATBHBIX YCIOBUAX SKCILTYaTallHuH.

2. HesicHo, aBTOp NPUMEHSII 1M KaKHe-TM0O0 JOMOIHUTENbHbIE (GU3UKO — XUMHYECKHE CIIOCOODI
(TEXHOIOTMHU) M0 CHMKEHMIO IIEPOXOBATOCTH IMOBEPXHOCTH MEPe]l HAHECEHHEM ITOKPHITHIA
(HampuMmep JIEKTPOXMMHYECKYIO IOJMPOBKY MM «APrOHHYIO OUYMCTKY» JUISl CHHIKCHHS
IIEPOXOBATOCTH ).

3. B aBropedepare, NO-BUAMMOMY, M3-32 OTPAHHUYCHHOCTH 00beMa, OTpak€Ha HeMoJHas
MH(OpMaLKsl, Kacarolasicst 3IeKTPOUCKPOBOH 00pabOTKH NP HAHECEHHUH MOJCI0ER. XOTeI0Ch
Obl BUAETH NO KaKUM KPHUTEPHUsIM HJIM aIlOPUTMY BBIOMpalINCh KOMOMHAIIMM 3JIEMEHTOB M
PEXKUMBI UX HAHECEHHS.

4. B Texcr aBTOpedepara yka3plBaeTes Ha JICIIEPCHOE YIPOUHEHNE, TIPOMCXOISIIIE B MTOKPBITUSIX
IIpU HarpeBe, O/IHAKO HE PACKPBITO, YACTHULIBI KAKMX YIPOUHSIOMUX (a3 BbIACISIOTCA.

5. B mokpbitusax ZrBN npeobnagaioT HemeTamuisl (60p #u asor). 3aKOHOMEPHBIM  SIBIISICTCSI
UCIIO0JIB30BaHue 3anucu BN-Zr.

[IpuBenénupie 3ameuanns UMEIOT B GOJIbIICH CTENICHN PEKOMEH IaTebHBINA XapaKTep 1 He
CHIDKAIOT OOLLETro MOJIOKMTEIBHOTO BrieuatieHne o padore. Hayuble MoI0KeHHs, BBIBOIBI 1
PeKOMEH1aluK, ChOPMYTMPOBAHHBIC B JUCCEPTALIMH, SBISIOTCS JOCTOBEPHBIMU U HOBBIMH.

XoTenoch Obl MOMIEPKHYTH GOMIBIION 00bEM PA3HOCTOPOHHUX HCCIIEI0BAHMI MHPOBOTO
YPOBHS, IIPOBE/IEHHBIX JUCCEPTAHTOM, Ha OCHOBAHUU KOTOPBIX CO3/IaHbl HECKOJIBKO IATEHTOB U
OnyOJIMKOBaHBI CTaThbU B BEIYIIUX OTCUCCTBEHHBIX M MEXKIYHAPOIHLIX HAYYHBIX JKypHAIAX
(Pusuka TBEP/IOTO Tena, PU3MKA METAUIOB M MeTauioBeaenue, Tribology Letters, Surface and
Coatings Technology, Applied Surface Science). IToaydeHHbIE Pe3yabTaThl BHOCST BaXKHBII
HAY4HBIA BKJIQJl B pa3pabOTKy HOBBIX COCTABOB U METOJOB ITOJYYEHUS HAHOKOMIIO3HIIMOHHBIX
NOKPBITHH, 00€CIEYMBAIONINX TTOBBIIIEHHE CPOKA SKCIUTYaTallMi U CITyKeOHBIX XapaKTepPUCTHK
OTBETCTBEHHBIX M3EJIUI MATMHOCTPOCHHSI.

Pabora oTseuaer TpeboBaHusIM [1010KeHNS O MOPSAKE IIPUCYKICHNS YUSHBIX CTENCHEH B
HarnmonanbHOM mccnenoBaTe1bcKoM TeXHOIOrHYeckoM ynusepeutere « MUCuHCy, a ee aBTop
Kuproxanues-Kopuees @.B. 3acyKuBaeT NpUCyKIEHUS YIEHON CTENEHH TOKTOPA TeXHIUECKHX
HayK I10 crenuanbHocT 2.6.5 - Iopoukopas MeTaryprus 0 KOMIO3UIMOHHBIE MaTePUAIbL.
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