Jlasi pydka cocTOUT u3 3-4 mpyTheB. 3aTeM MPOAOIKAIOT ILIe-
TEHHE CTEHOK JOBEpXy. BOPT KOp3MHBI M PYYKH OIUIETAIOT
TOHKUM TIPYTOM.

Bo Bpems mieTeHus NpyThs NPUCTYKUBAKOT KUSHKOM, YTO-
OBl OHU TECHEE JICTJIU JAPYT K APYTY.

Takumu ke npueMamMu IOJIB3YHOTCS IPU IUIETEHUU JPYIHX
BEILIEH.

Wznenust n3 10361 MPaKTHYHBI B TPUMEHEHUH, YIOOHBI, 3C-
TCTUYHBI, IMMO3TOMY HE€ YTpAaTWIIM MOIYJIAPHOCTU KW B HAIIC
Bpemsi. [Ipu OepekHOM OTHOLIEHHHM OHHW MOTYT TPOCITYKHTh
6omnee 20 ner. Kpome Toro, Mmebenb U Apyrue U3Aenus U3 J03bI
HUMCIOT HpHHTHLIﬁ 3amax, MnpuaaroT UHTEPLEPY JICTKOCTH U
N3A1IIECTBO. TexHuka MIETEeHHUS ITO3BOISAET I/I36eI‘aTB OCTPEBIX
YIJIOB, CO3/laBaTh OOTEKaeMble, IUIAaBHO HM3BHBarouiuecs: Gop-
MBI. A CTOMKOCTh K BJIare W BBICOKAM TEMIIEpaTypaM I103BO-
JIIeT IPUMEHSATH €€ TakKe B cayHaX W OacceiiHax. Criennanu-
CTBI YTBEPXKJAIOT, YTO MO MPOYHOCTH MeOedb W3 JIO3bl HE
ycTymaer 1yO0OBO.
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SAINMTHBIE NIOKPBITUS
OT BBICOKOTEMIIEPATYPHOM I'A30BOM
KOPPO3UMU JIOMATOK OCEBOI'O KOMITPECCOPA
B ABUACTPOEHUH
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JlomaTtku oceBoro KOMIIpECCOpa MU3rOTAaBJIMBAKOT W3 HUKEIIC-
BbIX JKAapPOIIPOYHBIX CILUIaBOB. O,I[HaKO 3TH CIUIaBBI HE 0OECIIeUH-
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BAalOT JOCTaTOYHOW CTOMKOCTM K BO3JECHCTBUIO arpecCUBHOU
Cpeibl Ta30BOr0 MOTOKA JBUraTeist. B ra3oBoii cpene comepikar-
Csl arpecCUBHBIC KOMITOHEHTHI, BBI3BIBAIOIIME OOpa30BaHUC HA
MIOBEPXHOCTH JIOMATOK COJIEBOTO OCAJKa M PE3KOe YBEIUYCHUE
CKOPOCTH pa3pyIICHUs TIOBEPXHOCTHOI'O CIIOSl MeTasuia. ['a30BbIe
TYpOMHBI HEPEIKO padOTarOT Ha TOIUIMBE, COMEPIKAIIEM ITOBBI-
[ICHHYIO KOHIICHTPAIIUIO CEPBI, YTO MPUBOIUT K MOCTCIICHHOMY
HAaKOILJICHUIO Ha TIOBEPXHOCTH JIOMATOK OCAKa COJIM M MpOTEeKa-
HUIO CyNIb(GUIHON KOoppo3uu. B cocTaBe TOIUIMB HEPENKO MpH-
CYTCTBYET BaHA/IWH, JICTKOIJIABKUE OKCHJIBI KOTOPOT'O BBI3HIBAIOT
paspyIlieHre MOBEPXHOCTHOTO CJIOsI JIOMATOK Ta30BbIX TYpPOWH.
BricokoremMiiepaTypHOE OKHCIICHHE KAPOIPOYHBIX HHUKEICBBIX
CIIABOB B COUCTAHHMHU C CYJb(MHIHON U BaHAJUCBOW KOPPO3HEH,
a TaKKe IPO3UEH CYITIECTBEHHO OTPAaHUIMBAIOT PECYPC JIOMATOK.
[IprmMeHeHre 3a0MTHBIX MOKPBHITHIT TIO3BOJISIET YBEIHMYUTH pe-
cypc momnaTok B 3..5 pa3. DddeKT 1oCTUraeres MpaBIbHBIM BbI-
0OOpOM TEXHOJIOTHH M XUMHUYECKOT'0 COCTaBa MOKPHITHIA IPHUMeE-
HUTEIFHO K KOHKPETHBIM YCIOBHSIM OKCIUTyaTallid T'a30BBIX
TypOuH.

Ha nonatkax ra3oBBIX TYpOMH IIMPOKO MPUMEHSIOT JBE
TPYIIBI TOKPBITHH — M} Y3NOHHBIE U KOH/ICHCAIOHHEIE.

Juddy3roHHBIe TTOKPBITHS TMOMY4YalOT KOHTAKTHBIM HITH
OECKOHTaKTHBIM CITOCOOaMH B MOPOIIKOBBIX CMECSX C IOMO-
LB IUIMKEPOB WK B FA30BOU cpene, coaeprKalel Hachlma-
IOIIME DIEMEHTHI (aTUTHPOBAHUE, XPOMHUPOBAHHUE, KOOAIBTH-
pOBaHUE, XPOMOATUTHPOBAHUE W Np.). [loMOKHTETBHEIN 3¢-
(bexT maer Mcroiap30BaHUE ABYXCTAIMIHBIX TEXHOJOTHH, KO-
I/1a Ha TIEPBON CTaIMU OCAXKIAIOT HUKENb, KOOAJIhT, XpOM, a
3aTeM TPOBOJAT AJUTHPOBAHHE WM XPOMOAITUTHPOBAHIE.
Takve TexHONIOrMH 00ECTIEUNBAIOT PEATU3AINI0 KOMITJIEKCHO-
ro JISTHPOBAHWS IMOBEPXHOCTHOTO CJOS JIOIATOK HACKHIIIA0-
OMMH dJIEMeHTaMd. BaxkaelmmM npenMyiectBoM auddysu-
OHHBIX TTOKPBITHH SIBISIETCS BO3SMOXXHOCTH 3aIITUTHI OT Ta30BOI
KOPPO3WH TPYAHOJOCTYITHBIX TOBEPXHOCTEH OXJIaXkKIaEeMbIX
JIOTIATOK Ta30BbIX TypOWH (TIOJOCTH, IIENH, KAHAIBI OTBEPCTHS
niepdopanmn)
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KonpencannoHHsle TOKPBITHS TOMYYAIOT CIOCO0aMH IIIa3-
MEHHOI'0, BaKyyMHO-TJIa3MEHHOIO, MAarHETPOHHOTO WM 3JIEeK-
TPOHHO-JTyYEBOI'0 HAIMBUICHUS U3 CIMTKOB WJIM OPHKETOB, MPE/-
CTaBISIONIMX COOOM METaUTMYECKHUE CIUIaBbI Ul TOKPBITHH,
Hampumep, cmiaBbl cuctem Ni-Cr-Al-Y (CAI1-2), Al-Si-Y
(BCAII-11), Ni-Cr-Al-Ta-W-Hf-Y (CAIT-TBI) u mp.

[Tpumensiembie TOKPBITHS OOBIYHO (HOPMHUPYIOTCS HA OCHO-
Be aJIOMHHHWIOB HHUKeNS WM KoOanbTa. basoBoll cucTemoit
BBICOKOTEMITEPATyPHBIX TOKPBITHIA siBisercs cucrema Me-Cr-
Al, rne B kauectBe Me ucnonb3ytor Ni, Co. Jlerupyromime
3JIEMEHTHI B MOKPBITUAX MOXHO Pa3leNuTh Ha TPU OCHOBHBIE
TPYIIIBL:

° 3JICMCHTBI, (l)OpMI/IpyIOH_lI/Ie 3aIlIUTHYIO OKCUAHYIO l'[J'IéHKy
(Al, Cr, Si);

. 3JIEMEHTBI, TOPMO3SIIIHe TU(PDY3HOHHBIC MTPOIECCHI B Ca-
MOM TIOKpBITHH ¥ B AnudQy3noHHOI nape «ciuiaB-niokpeitie» (Ta,
Re, W);

) MHUKPOJIETHPYIOIINE 3TEeMEHTBL, YIydLIAfoIe aAre3uro
OKCH/IHOM TUIEHKH 1ipu Ta3oBoit kopposuu (Y, Ce, La, Hf, Si).

K BpeaHBIM npUMeECsIM B HOKPBITUSIX OTHOCATCSI KUCIIOPOLL,
a30T, KaJlblUii, cepa, KOTOPhIe MOT'YT IOCTYNAaTh B MOKPBITHS
U3 Pa3IMYHOrO poJa OTIOKEHHUM, HaKaIlJIMBAIOLIUXCA Ha I10-
BEPXHOCTH JIONATOK B IIPOLIECCE IKCILTyaTalHH.

HoBbiM HanpaBiieHHEM, aKTUBHO Pa3BHUBAIOIIMMCS B IIO-
CllefIHee AECSITUIIETHE, SIBIISICTCS CO3JaHHME MHOTOKOMIIOHEHT-
HBIX KOMIIO3UIMH BBICOKOTEMIIEPAaTYPHBIX IMOKPHITUH Ha 0a3e
COBMECTHOI'O IpuMeHeHUs! Au(p(y3HOHHOTO M KOHIEHCAIlM-
OHHOTI'0.CIIOCO00B.

KonnencanuonHo-nu¢ $y3MoHHBIE MOKPBITUSL OTHOCSTCS K
HOBOMY KJaccy KOMOMHHMPOBAHHBIX 3aIUTHBIX IOKPBITHH.
CoBMECTHOE HCIIOJIB30BAHME [BYX TEXHOJOTHH IT03BOJISIET
YCIIENTHO pemaTh MPOOIEMbl YBEMWYEHHS paboTOCIIOCOOHO-
CTH KapOCTOMKHUX MOKPBHITUNA MpU TEMIIepaTypax Ha MeTajie
BII0THE 10 1200°C myTéM BBENEHHS B OKPBITUS TYTOIJIABKUX
metaiioB (Ta, Re, W), addexruBHO TOpMOzsmmx nuddysu-
OHHOE «paccacblBaHHE) MOKPBITHS HA TPAHUIIE CO CIJIABOM H
BBIMOJIHAIOMNX poib Iuddy3nonHoro dapbepa. [Ipumenenue
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a1 dy3uoHHOrO crocoba pemaet mpu 3TOM IpodiieMy 3aliu-
Tl BHYTPEHHHX TMOJIOCTEH Ha JIoNaTKax TypOuH.

Tanrtan u Bonb(ppam SBISIOTCA BaXKHEHIIMMHU YIPOUYHSIIO-
[IMMHU 3JIEMEHTaMH B MOKpBITHH. KpemHul, radHuii, HTTpUit
o0ecIeunBaloT BBICOKYIO JIOJITOBEYHOCTh MOKPBITHS TP H30-
TEPMUYECKOM M IIUKIMYECKOM OKHCIeHUU. BBenenue tanTana
B TMOKPBITUEC OAHO3HAYHO IPHUBOJUT K IMOBBINICHUIO Kapo-
CTOMKOCTH TI0 cpaBHeHHIO ¢ MOKpbITHsiMua CIT-2 (Ni —ocHoBa;
Cr— 15-17 %; Al —7,5-10,5 %; Y — 0,5-1,5 %), anutupoBaHu-
em win BCHII-11 (Al — ocHoBa; Si — 5,2 %; Y — 1,65 %) B
gactHOocTH Ha criaBax JKC6OY u XKC32 mpu temmeparypax
1100 °C u 1150 °C. Tomumna cnos CJIT-TBI' cocrtaBnser
0,030-0,040 mm.

[Ipu M3roTOBJIEHUU OTBEPCTHH mepdopamuii B OXJiaxiac-
MBIX JIONATKaxX HEpeAKO HaONIONaeTcs ITOBEPXHOCTHOE pac-
TpeckuBaHue (pparMeHTaIus), KOTOPOE CHIKAECT HAICKHOCTD
W SIBISETCS TPUYMHON OTOPaKOBKH J€Tasieil, TOPMO3UT BO3-
MOXHOCTb YBCIIMYCHUA pECypcCa JIOMATOK II0 XapaKTECPUCTU-
KaM JKapoIpOYHOCTH CIUIABOB, IIPUMEHSAEMBIX Ul U3TOTOBJIE-
HUS JIONIATOK.

MexaHusM pa3pyluieHUsi METAIJIOB IIPU COJIEBOM KOPPO3UU
OOBIYHO CBSI3BIBAIOT C (DIIFOCOBaHMEM OKCHAOB. UeM MeHbIle
CKOpPOCTb ()IFOCOBAHUS OKCHUIOB, TE€M BBILIE JOJIIOBEYHOCTH
JIOMTaTOK TypOuHbI. Hanbosee mepcrneKTHBHONW B Ka4ecTBE OC-
HOBBI AJIs1 Pa3pabOTKU M COBEPILIEHCTBOBAHUS 3aLIUTHBIX CHU-
CTeM Ha JIONATKaX Ta3oBBIX TYpOWH, pabOTaromuX Ha 3arps3-
HEHHBIX COpPTax TOIJIMBA, SIBJISIETCS MATUKOMIIOHEHTHAs CH-
crema Ni-Co-Cr-Al-Y [10, 11]. OnTuManbHOe cOYeTaHne BhI-
COKOHM JKapOCTOMKOCTH, XOpomied (a30BOi U CTPYKTYpHOH
CTa0MJIBHOCTH JIOCTHTAaeTCsl MPU HCIOIb30BAHUU B KAaueCTBE
MOKPBITUH CIUIABOB HAa HUKEJIEBOW OCHOBE, COAEpPMALIUX KO-
6ampTa 12-20 %, xpoma 17-20 %, amomunus 9,5-10,5 %.

HcnpiTanus Ha coieByr0 KOppo3uro npu Temieparype 900
°C o pa3paboTaHHOW aBTOpaMU METOIMKE MTOKa3ajy, YTO ajlu-
THUPOBaHHBIE 00pa3Lbl UMEIOT CPOK ciyxObl He Oonee 100 u,
XpOMOAIMTHPOBaHHbIE — He Oostee 150 4, KoOaIBTXPOMOATNTH-
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poBannbie — 10 250 4. Hanbonee BBICOKYIO CTOMKOCTB K coJie-
BOM KOpPPO3UM TOKa3adu 00pasibl ¢ KOMOWHMPOBAHHBIM I10-
KpBITUEM, MOIYYCHHBIM HambUieHueM ciosi ciaBa CHII-TBI'
tontuHoN 0,04 MM UM MOCIEAYIONINM XPOMOAIUTHPOBAHUEM —
10 400 4.
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B mnocnennue pecstunerne B mpruOOpPO- M MANIMHOCTPOE-
HUU Bce Ooblliee MPUMEHEHNE HAXOSIT Pa3HbIe METOIbl HOH-
HOH 00pabOTKKM MaTepuajoB, CPeld KOTOPhIX Hanbosee 3¢-
(heKTUBHBIM ABIIIETCS METOJ MOHHON 00pabOTKH C TOMOIIBIO
BBICOKOUacToTHOro (BY) cerodHoro anekrpoma, paspaboTaH-
HEIH eme B Havdaie 1970 1. B ['oCcymapcTBEHHOM ONTHYECKOM
nactutyte (T. Jleamarpan) [1].

Merop coderaer npocToTy U HajaexxHoCcTh BU pacnbuieHus
C BO3MOXHOCTBIO 00pabOTKH ONTHYECKHUX JETalled CIOXKHOU
KoH(purypanmum M pasMepoB. Cxema YCTAaHOBKH IS WOHHOU
00pabOTKH MUAIEKTPUKOB ¢ momombsio BU cerounoro smek-
TpoJa NOKa3aHa Ha pUCYHKe 1.

B omnnumne ot npyrux u3BecTHBIX MeToqoB BY pacmbuie-
HUS B AaHHOW cxeme BY HampspkeHue mojaercst He Ha JeTalb,
a Ha CETOYHBIA 3JIEKTPOJl U3 MPOBOAAIIETO MaTepHaia, KOTo-
perii mogrodeH Kk BU renepatopy uepe3 emkocth. OOpaba-
TbIBaeMasl JETanb YCTaHABIMBAETCS HEIOCPEACTBEHHO 3a
anektpogoM. [Ipm ompenmeneHHOM naBieHWH paboOvero rasa
Mexy BU anexkTponoM U 3a3eMIIEHHBIM aHOIOM 3 BO3HHKAET
ra3oBblil paspsan. llpu oTpumatenbHOM HaNpsHKEHWH HA DJIEK-
TPOIe MOHBI BBITATUBAIOTCS M3 IIa3MBI pa3psiaa u dombapan-
PYIOT BJIEKTPOI U TUAIIEKTPUUIECKYIO JI€Tallb, IPOJIeTasi CKBO3b
cerky. [Ipu MonoXuTensHOM HaNPSHKEHUH JIEKTPOM U JIETalb
0OMOapAMPYIOTCS DIIEKTPOHAMH, KOTOPhIe CHUMAIOT HaBe/ICH-
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