OT3bIB

OUIMAILHOTO OIHoHEHTa Ha juicceprannoniyio pabory Kyriosa KoncranTuna
Anekcarjiposuua «Paspaborka TBEpJIbIX H3HOCOCTOHKNHX HAHOCTPYKTYMPOBAHHBIX
noxpbituii Ti-Cr-Si-C-N 1 Ti-Al-Si-C-N ¢ BbICOKO#i TepMHUECKOI CTadMILHOCTHIO
M KAPOCTOMKOCTBLION, MPEJICTABICHHYIO Ha COMCKature yUEHoH CTereHu Kanjm/ara
TeXHUUECKuX Hayk 1o creruaibioctu 05.16.06. — llopoumikosas metaniyprus 1
KOMITO3HITHOHTIBIC MATCPHAJIDL.

Pasgurue  coBpEeMEHHOIO MallIMHOCTPOCHHUSI Tpedyer  co3jlanus
CBEPXTBEP/IbIX  WJIM  TBEP/IbIX,  (YHKIMOHANBHBIX  HOKPLITHH  Ha  PCIKYLIMH
uierpyment.  lloyromy — paspaboTka  TOBBIX — M3IOCOCTOHKMX — HOKPLITHH ¢
HOBBIICHHON  FKAPOCTOHKOCTHIO M TCPMUUCCKOH  CTabMILIOCTBIO 1A pabounx
SIEMEHTAX  TBEPJLOCIUIABHOIO MHCTpyMEHTa, paboTalomero MmpH HHTCHCHBIBIX
PeKHMAX MEXAHNUCCKOH 00paboTKH, SBJIACTCS aKTyalbHOMH HayYHO-TeXHUYCCKOM
sajlaueit.  Pabora K.A. Kynmosa nocssiiena  co3JlaHuio  HOBBIX — BHJIOB
HAHOKOMIIO3UTHBLIX  TOKPLITHI  JUIst MHCTPYMEHTANBLHOIO — POU3BOJCTBA,
padoratoumx 6e3 CON, 410 gBISICTCS 3HAUUMON HKOIOIHUCCKON TCHJICHIIMCH B
00JIACTH MHCTPYMEHTAILHOTO POU3BOJICTBA.

Cpe/tt NMepeHekTHBHBIX TBEP/BbIX M3HOCOCTOMKUX TOKPBITHH BbIICISIOTCH
HOKPBITHsL HA OCHOBE KEPAMMUECKHX H METAIUIOKCPAMMUCCKMX KOMIOZHUIIHOHHBIX
marepuaion, nanpumep Ti-C-N, Ti-Al-N, Ti-Si-C-N. Ouibi1 1okasbisaet, 4ro 1pH
IKCTPEMAJILHBIX PEKUMAX DKCILIyaTalldu M3-3a TEPMUUCCKOM Jlerpajlalini ux
pecype He Bbicok. [looromy paspaborka HOBBIX BHJIOB CBEPXTBEP/LbIX HOKPbITHH,
HPCHA3HAYCHIILIX JUIsE pabOTI TIPH BLICOKHX TEMIICpaTypax, Kpaine Baxua Juis

H[IC’l'py[\-1CII'I‘E1}I]:IIOH orpaciii ¥, HCCOMIICIHIIO, SIBJISICTCS (H\‘Hi'j.-'(l.f'lba'l()ﬁ '.iiljlél‘l(!l::l.

Ha cerojsimumii jenns, kak B Poccun, Tak M 3a pyOCKOM HaKoIicH
GOJILITION OIBIT M PA3HO0OPA3HC BHIOB TBEP/ILIX HOKPBITHI Ha 0CHOBC KapOU/I0B 1
HUTPUJIOB THTAHA, HOJIYUCHHBIX HA HOBEPXHOCTH TBEP/IBIX CILIABOB, B OCHOBHOM,
METOJIOM (PU3HUECKOro ocaxk/ienns u3 razosoit (aszpl (PVD). Merojst PVD, n
MarHeTpOHHOC — PACHBUICHHE B HACTHOCTH,  [O3BOJSIOT — 1Ojydars  Ha

KOHCTPYKIHOHHBIX Marcpualax HOKPBLITHSL, OTJIMYaroOIecH BLICOKHMH



HOKazaTClsIMA  MX  OCHOBHBIX  (DYHKIMOHANBHBIX  cBodeTs  (TBEPIOCTD,
H3HOCOCTOHKOCTD, AHTHKOPPO3HOHHASL CIOCODHOCTD, AJIre3ns K METallInyecKoH
octiose). IHupoknii  naGop  (QyHKIMOHANBLHBIX — TPEOOBAHMI K HOKPLITHIM
obecrieuuBacT I'MOKOCTL B MOJYUCHUM MHOIOKOMIIOHCHTHBIX COCTABOB  I1pH
HOMOIIHM MArHETPOHHOTO PACTILUICHWs KOMOMHUPOBAHHBIX MuILIeHeH. Kpome Toro,
TexHOI0rMH PVD Xapak1epu3yloTes Takike BbICOKOH IKOJIONMUECKOi HMCTOTOM.

B CBS3M C BLINICH3IOKEHHBIM, €L jiccepralnontoi paborer Kyiosa
K.A.—  pazpaborka HOBLIX  COCTABOB  JUls H3HOCOCTOMKHUX — HOKPBLITUH ¢
HOBBILCHHON — JKAPOCTOMKOCTHIO M TEPMHUUCCKOH  CTaOMIILHOCTLIO  HA
TBEPOCILIABIOM  HIICTPYMEIITe,  paboTaloniero npu  HHTCHCHBIBIX - PEKUMAX
MEXAHMUCCKOH 00pabOTKH M BBISBJCHNC B3AMMOCBS3H  CTPYKTYPBI, (H3HMKO-
MCXAHHUCCKHX M TCPMOMEXAHHIYCCKUX CBOMCTB MOKPLITHH, PC/IHA3HAYCHHBIX JUI

pﬂﬁ()’]‘]:] B HIHPOKOM JIHallasone TeMneparyp — BHoJiie onpap/jiaina.

Ha oCHOBAHWK KPHTHUECKOTO aHaJIN3a JHTCPATYPHBIX JIAHHBIX 110 (PH3HKO-
MEXAHMUECKUM M IKCIUIYaTalMOHHBIM CBOMCTBaM 1pombliiieubix PVD cioes na
TBEPJOCIUIABHBIX  HOJUIOKKAX,  judcceprant — BbIOpajs — HOBbIC — COCTABDLI
HAHOKOMITO3MIIMOHHBIX  TIOKPLITHH ¢ BBICOKUMH  (DHBHKO-MEXaHHICCKHUMH
CBOIMCTBAMM M TCPMHUUECKOI CTaDMIBHOCTHIO HA OCHOBE MPOBC/ICHUC KOMILICKCA
CTPYKTYPHBIX MCCIIC/IOBAINH, ONPE/IC/Il JIeMEHTHBIH 1 (a30Bblii coCTaB, pasMep
3epett, TEKCTypy CTPYKTYPY M MOP(OIOIHIO HOKPITHI, a TaKKe MCCHe/10Bal
MexaHuueckue, TpHO0JIOrMUCCKne CBOHCTBA M KAPOCTONKOCTh.

Jluccepranmonnas  pabora  Kymiosa KA.,  necomuenno, omipyactcs

HH]-"IH()L} H()(}HLHHH}, T.K. B I1ICH onpeJesicnsl  HoBbIC cocraBbl ]IO](].‘)I)ITHF] C

PCKOPJIIO  BLICOKUMH  (PU3MKO-MCXAIMUCCKAMHM M TCPMOMCXAHHUCCKUMH
cBOMCTBAMH H oDocHoBaIbl cnocoObl ux nodyucnus. Kpome Toro, jucceprant
HPOJACMOHCTPHPOBAI W M3YUMIL  HOBCJICHHC — HOKPBITHH B PasiinilbIX
TeMIepaTypHbIX 00JIacTsiX.

Brepsble  onpejenetibi  0co0CHHOCTH — (POPMUPOBAHMS  CTPYKTYPD
MHOFOKOMIIOHEHTHBIX HOKpbITHii Ha octose cueremst Ti-Al-Si-C-N u Ti-Cr-81-C-

N, KOTOPBIC BBLIPAKAIOTCH B ()6])&]'3()]31\I|HPI TBCPILOTIO pacrsopa JICTrUpOBAHTHBIX



ANOMHMITHCM HJIM XPOMOM KapOOHUTPUJIOB THTana 1 aMop(hiioii (asbl Ha ocHOBEC
Si-C-N. Hpuuem, B cucreme Ti-Al-Si-C-N oOpasyercs Hanocronduaras CTpykTypa
¢ nonepeunbiM pazmepom sepen 20-40 um, a B Ti-Cr-Si-C-N pasmep sepen B
HECKOJILKO pa3 Goubiie.  Ynukainsnocts crpykrypst B B cucreme Ti-Al-Si-C-N
COCTOMT B TOM, 4YTr0 OHa coxpansicrcss npu narpese jo 1300 °C, wuro
00yC/IaBIMBaCT MOCTOSIHCTBO MUKPOTBEp/l0cTh. LIpu 210oM amopduas 1pociioiika
lLpeTepIeBacT aroMapioe yopst/IOUCHUE U TBEPJLOCTD JIAXKEe yBCIMUUBACTCSL.

HeoOXx0/IMMO OTMETUTL MHOI'OCTOPOHHEE H3YHEHHME HE TOJILKO CTPYKTYpPbI
HOKPLITHIA, HO TAKKE M UX (PU3MKO-MEXAHHUCCKUX CBOMCTB. Jluccepranr nposel
rirybokoe u3yuctue TpudOJIOIrHUCCKUX CBOMCTB M H3110CA, a4 TAK/KC HCCIIC/I0BaANNe
MOBCJCHUS MaTCpHalia MOKPBITHI TIPH  MEXaHUUCCKOM  BO3JICHCTBUH  METOJIOM
KHHECTHUYECKOro  MiieHTuposanus. JList nounumanust  MexXalmky — paspyiicius
BCCbMA TOJIC3HBI JIAHITBIC [UKIMYCCKUX  YIIApHO-JIMHAMUYCCKUX  MCIIBITAHNH 112
BO3JIYXE, B KHJIKUX M arPECCUBHBLIX B KOPPO3ZUOHHOM OTHOILICHHH Cpejlax.

C  TeXHMYCCKON TOUKMH 3peHHs O4YCHL I1IPUBICKATCILHBIM  SABJISICTCS
[NPUMEHEHHE MUIICHCH W3 KOMIO3ZULMOHHBIX MATePUAIOB, CHOPMUPOBAHHBIX
CBC wmerojom. CamMOBOCIIIAMCHSIIOIMA  CUHTE3  TYTOIIABKMX  COEJIMHEHMH
SBJSICTCSL  TIPCKPACHBIM - METOJOM JUISl [OJIYUCHHUSE MHOIO(a3HbIX CTPYKTYP B
BbICOKO cHiepeHom  cocrostun. Mmenno CBC muinenn  103B0JIMIK - aBTOPY
HOJYUUTH PABHOMEPHOE pacipe/(elIeHue YIIpouHsiolux a3 110 00bemy peakropa.
ABTOpPY YJIQIOCHh 1IPOJICMOHCTPUPOBATL XOPOIIUE TPUOOTEXHHYECKHUE KayecTsa
CIIOEB M OHpPOOUPOBATHL  1IPEJICTABIEHHBIE HOKPLITHS B IIPOH3BOJICTBEHHbIX
YCIIOBHSIX.

KoppekTioe nmonuManue mporeccos (popMupoBanus HaHOKOMIO3HIIHONIIOH
CTPYKTYPbI B CBCPXTBEP/LIX  IOKPBLITHSAX — [MO3BOJIMJIO  JIUCCCpTAHTy
MOJMPUIIMPOBATHL PEKUMBL MX  Hanecenust. lIpejcrapiennbie B JiaccepTaiuu
pe3yJbTaThl HPOU3BO/ICTBEHHbBIX HCTILITAHM KOHLICBLIX dhpes "
HEMepeTaunBaemMblX  1J1aCTHH M3 TBEPJOIO  ClulaBa  HOJATBEPKIAIOT
[IepereKTuBHOCTL — ucnosbiosanust 1okpbituit Ti-Cr-Si-C-N u Ti-Al-Si-C-N s

KadecTBe YHPOUHSIOLUIMX Il()l\‘[.?b['i'ldl"i Ha PCEKRYUICM HHCTPYMCHTEC, BV’ (l)alx"l‘hl



YRKa3pIBaior  Ha 6().-’”:1(!]-‘!0 NPAKNIHYECKYIO  3HAYUMOCHTTD ,JLHCCCP'IHLIHOHII0l71

paborel Kyrnosa KA.

Takum obpaszom, jcceprannontas padora Kyniosa K.A. xapakrepu3syercs
HE TOJLKO BBICOKOH TPAKTHUECKOH 3HAUUMOCTBLIO M AKTYalbHOCTBIO, HA HTO
YKa3bIBACT M KOJIMYECCTBO  I'OCYJAPCTBCHHBLIX — KOHTPAKTOB (8 WIT.),  [1pH
BLITOJNHEHNWH KOTOPLIX ObLIM MCIIOJAB30BAHBI PE3YIIbTAThl €10 padoThl, HO TAKKE U

00O H HAVYHOU UCHHOCTIBIO.

He BbI3biBaeT COMHEHUS M ()()C!‘ﬂ()(i(,’p!l()('ﬂ?h PE3YILTATOB, HpeJiCTaBJICHHbBIX

B pabore Kyuosa KA., 110ckosbky onu pejicrasienbl a 0osbuiom odbeme
MOJYUCHBI ¢ HCHOJB30BANMEM COBPECMCHHOIO aHAIMTHUCCKOIO, (PH3HUCCKOTO M
(PUBHKO-XUMHUUCCKOI'0 000PYIOBATTHSL,

OJurako 110 Jiucceprannonioii padore Xoresoch Obl ¢lesarh ClICayIonme
3aMeyatms:

1) B jiAccepTalMm He paceMoTpeH (PU3MKO-XUMHUICCKHI Mexanusm cunresa Ti-
Cr-Si-C-N u Ti-Al-Si-C-N crnoes, 4to Moriio 0bl 00bACHHTL KHHETHUCCKHUE
M CTPYKTYpPHBIC — OCOOCHHOCTH, Harpumep, ycioBus — (QOPMUPOBAHHUS
nanocronouatoir crpykrypsl B Ti-Al-Si-C-N nokpeitun B OTiIim4ue B OT
JAPYIUX COCTABOB;

2) He U3y4eHa KMHETUKA PACIIbUICHUS MULIICHCH,

3) OTCYICTBYIOT — PE3yIbTaThl  HCCHC/IOBAHMI  TAKOIO  BAKHOIO  CBOHCTBA
TBEP/1bIX HOKPLITHIA, Kak TPEHMHOCTOHKOCTD U 1pejieia
TEPMOUMKINPOBAHUS;

4) nuccepranusi  COJCPIKUT — HECOOTBCTCTBHs M merounocTu. Harmpuwmep,
COIJIACHO MCHBITAIIMN PCIKYIIMX THIACTHIT € CBCPXTBCP/ILIMH HOKPLITHSIMH
Temieparypa pekyliei kpomku jocturana 1070 °C, wo B pasjene 6.2
nokaszano, 4o 1npu 1070 °C HOKPBITHE HOJHOCTBIO OKMCISIIOCH Jlake O¢3
Harpysku. MIMeiorest HeKOTOpbie CTHIMCTHYCCKUE IOTPEITTHOCTH.
Cuenannbie  3aMedaHds  HE  CHMIKAIOT — O0LICro  HOJOKHUTCILHOTO

BHEUATICHMSL O HAYYHLIX M HPAKTHUCCKUX pe3yjbrarax JMccepTaldonion

padoThbI.



Cojiepkanue JIHCCepTannonioi paboThl JOCTATOMHO HOJIHO OTPAKENO B
MSITH CTATHSIX, ONYOJIMKOBAHHBIX B BEJLYUIMX PELUCH3UPYCMbIX HAYUYHBIX JKYpHalaX,
pekomenjioBanibix  BAK  juis nybamkaiun - pesysibTaton Jiccepranmi - Ha
coMcKanue yu&HoH CTereHr Kanju/iara HayK.

Jluccepraumonnas padora Kynunosa KA. Hanmcana rpaMoTHbIM, Hay4HO-
TeXHUUCCKUM SI3LIKOM B JIOIHUECKH BBICTPOCHHOM HOPSIKE W3I107KeHusl; cHabkeHa
HEOOXO0/IMMbIM  KOJMUYCCTBOM  MILIIOCTPATHBHOIO, HAJISJIHO - HPE/ICTABICHHOIO,
marepualla.

Matepuainl  pabotsl  Oblin  anpodupoBaibl  Ha 24 MEK/LyHApO/IHbIX
Kondepeniyax, umerorest 35 nyOiaMKanuid, B TOM  UHCIC 6 crarci,
3apCrUCTPUPOBANO HOY-XAY.

Cumraio, wro juccepranuonnas pabora Kyniosa KA. 10JdHOCTBLIO
coorsercreyer Tpedosanmsam  BAK POD,  npejpapisiempiM - K KalIMATCKHM
jccepralaM, a  ef  aBrop  3aClyRMBACT LPUCYXJICHHs  YUCHOH  CTCNCHH
Kanaara TexHudeckux nayk no cnerpannioctn 05.16.06. — Tlopouikosas

MCTaJLIYpPIrus KOMITO3UITMOHHBIC MATCPHAJIDLL.

3as. jaboparopueit 1eTeporeHHoro

CHHTE3a TYI'OILIABKHUX coe/IMHeHu M M
DX PAH, j.x.H. U 10.B. Jlaxorkun

199071, Mocksa, Jlennuekuit  npocuexkr, 31, k4, UDXD  PAH;
lakhotkin@ipc.rssi.ru; Ten: 8-(495)-330-1729.
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