KPUTUKA U BUBJIUNOT'PADPUA

Penensus

Ha MoHorpadur “TexHomOrn4eckoe OOeCIIeYCHHME 3KCILTYaTal[MOHHBIX Xapak-
tepuctuk aetaner I'T/[”. B 2 x u.: Y. 1. “Jlomatkn kommpeccopa u BeHTHIsITOpa”
/ B. A. Boryciraes, ®. M. Mypasuenko, 1. /. XKemanrwk, B. U. Korrecarnkos,
B. K. fueunko, A. . Kagan, 3. . Husupko, M. P. Opios, B. E. 3amMmkoBoii,
B. ©. Mosrogoit, O. B. Py6ens; Y. 2. “Jlonmarku Typounsr” / B. A. Borycnaes,
@®. M. Mypasueuko, I1. J[. Kemamok, B. K. Sluenko, A. 5. Kauan, 3. W. Llueupko,
C. b. bemukos, M. P. Opaos, B. E. 3amkosoii, B. @. Mosrogoit, O. B. PyGeis. —
3anopoxse: Mznareascknit komruieke OAO “Motop Cuua”’, 2003. — Y. 1. — 396 c;
Y. 2. — 420 c.

HayexkHOCTB U J10ATOBEYHOCTH COBPEMEHHBIX aBHALMOHHEBIX Ia30TYPOHHHBIX
JBUTATCIICH SIBISIOTCSA OIHOM M3 aKTyaldbHBIX IpoOieM MarmHocTpoeHus. [1oBebi-
LICHUE HKOHOMHYHOCTH W KOHKYPECHTOCIIOCOOHOCTH JIBHTATCIICH JIOCTHracTcst
Onarojiapsi BHCAPCHHIO OPUTMHAIBHBIX KOHCTPYKTOPCKHX PCLICHHH, HCIIOIB30-
BAaHHK) COBPEMEHHBIX IPOIrPECCUBHBIX TEXHOJOIMI W3IOTOBJICHHS W KOHTPOJIS
KayecTBa JeTalleil, IPUMEHEHHK) HOBBIX KOMIIO3MIMOHHBIX MATe€pUaoB W Mare-
PUAI0B C HAIPABIEHHOW KPUCTAJLIM3ALMEN, a TAKXKe 3a CUeT pocTa apaMeTpoB
TEPMOANHAMHYECKOTO IHMKJIA W T.JI. DTO NPHUBOJWT K 3KCTPEMAIBLHOCTH TEPMO-
MEXaHUYECKOI0 COCTOSHHS KaMep CIOpaHWs, JOMATOK, JUCKOB, BAJIOB KOMIIPEC-
copa W TypOMHBI, YTO, B CBOIO OY€pE/b, NPEABABISCT BBICOKME TPeOOBaHHA K
JIOCTOBEPHOCTH MH(OPMALMH O MPEACABHBIX JIOIIYCKACMBIX 3HAYCHUAX MCEXaHH-
YECKMX XapaKTEepPUCTHK MATepHalOB IPH LUKIWYECKOM M JUIMTEIBHOM CTaTH-
YECKOM HCH30TCPMHUYCCKOM JIc()OPMHPOBAHIH.

Ha ocHOBaHMM MHOIOIETHEIO OIBITA IPOCKTHPOBAHUA WM CO3/aHHS Ia30-
TypOMHHBIX JIBHTATeNIe aBTOPBI BBIOJIHWIA KOMIUICKCHBIC MCCIC/IOBAHMS BIIWS-
HUSL TEXHOJIOTHI M3rOTOBICHUS M 00pabOTKH IeTaiei [BUTareis Ha UX JIOJITOBEY-
HOCTh W pecype. MccnenoBanusi MMEIOT HayuyHOe (pyHJaMEHTAIBRHOE W MPHKIAL-
HOE TEeXHUYECKOE 3HAYCHUE W 3aHHMAKOT JOCTOHHOE MECTO CPEeAr MCCIICOBAHNM
POYHOCTH ra3oTypOuHHbIX JBurareien ['T/ B Yipaune n 3a pyOexom.

B nepBoit yactr MmoHorpaduu IPUBEACHBI PE3YIBTATE HKCIICPHMEHTAILHOTO
MCCIIC/IOBAHUS YCTAIOCTH JIONIATOK KOMIIPECCOPOB M 00pas3IoB B 3aBHCHMOCTH OT
TEXHOJOTMYCCKUX METO/IOB M3IOTOBICHHA M OOpaGOTKH: BHOPO- WM PYYHOrO
MOJAMPOBAHMS, YIBTPA3BYKOBOIO WM IHEBMOJAPOOECTPYHHOIO YIPOUHEHHS, [91y-
OMHBI W CTENCHHM YIPOYHCHWS, HATHYMA 3a00MH, SI3B TPABICHUS, HEMCETaJIH-
yecKMX BKIoueHMH ¥ T.I. Kak m3BecTHO, B X0j¢ 1000 TEXHOJIOTHYECKON
OIlCpallMM B Marepuayie MPOTEKAIOT pPa3iHyHbe (PU3MKO-MEXaHWUCCKHUE U (H-
3UKO-XMMHUYECKHE IIPOLECCHI, BCIEJCTBHE KOTOPBIX H3MEHEHATCS ero CTPyKTypa
M COCTAaB, MPOHUCXONAT JUGQy3Hs JETHPYIOIUX YIEMCHTOB, BOSHUKHOBCHHUE ITOJICH
OCTaTOYHBIX MAKPO- M MHUKPOHAIPSKEHUN W T.J., YTO IPUBOAMT K M3MEHEHUI)
MEXaHNYECKUX XapaKTEpPHCTHK. I Kax/0I0 TEeXHOJOIMYECKOr0 MEeToja ycra-
HOBJICHBI JIMAIIa30HBI M3MCHCHMS IApaMeTpoB, HPH KOTOPLIX O0ECIICUMBAIOTCS
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Kpumuxka u 6ubnuozpagpus

Hanboiee OIaronpUATHEIC COUCTAHUS MEXAHHUYCCKMX, IPOYHOCTHBIX M KECTKOCT-
HBIX XapakKTepHUCTHK. BEIMONHEH aHain3 W3MEHEHHWs CTPYKTYPBl M COCTaBa Mare-
pHasa JIONaroK Iocie MX ILEKINdeckoro jachopmuposanmst. OnpeneneHs mois
OCTaTOYHBIX HAIpPsDKCHMH M JedopMalliid B JIOMATKax M MX BIMSHEC HA Xapak-
TEPUCTUKH YCTATOCTH. JTO IMO3BOIMIO HM3YYHTh MEXaHM3MBI ITOBEPXHOCTHOTO
YIIPOYHEHHWS W 3aTeM ONTHMH3HMPOBATh TEXHOJIOIMUEeCKHe Ipoueccel. llpexmoxe-
Ha (EHOMEHOIOTHYECKAsh MOJICIb YIIPOYHCHHA Marepraiia, CBA3BIBAIOIIAs MEXa-
HHUYCCKHE XapaKTCPUCTHKHM Mareprana (Ipeneibl BHIHOCIMBOCTH, TEKYYEeCTH M
[POYHOCTH, TBEPJOCTH, TPAJUCHT HANPSDHKCHUH) C TEXHOJOTHUYCCKHMHM IapaMer-
paMy (imaMeTp, Macca ¥ CKOPOCTh IIAPUKOB, 00bEM KaMepEl, BpeMst YIIPOYHCHHA)
HEeBMOpobecTpyiHon 00pabotku. [lpoaHanu3upoBaHO BIWSIHHE [TOBPEK/ICHMS
Marepraia jJonarok npwu skcruryaranyy 1'T)] va ymensienne npejena BEIHOCITH-
BOCTH Marcpuala ¥ Ha yBEIHYCHHE pasopoca naHHbiX. M3ydeHa >peKTHBHOCTD
nokpeitail cucreM TiN, TiN + CrN, VN 1 texHonorui o0paboTKH OBEPXHOCTEH
Ha 3PO3NOHHYIO CTOMKOCTH JIOMATOK ITPH BO3/EHCTBIM KUIKAX W TBEP/IBIX YACTHIL.

Bo Bropoit yactim mMoHorpadmu mpeicTaBiICHBI PE3YNILTAaThl HCCIIE/IOBAHMS
BIIMAHUS IaPaMETPOB TEXHOJIOTHH Ha JIOJITOBEYHOCTEL M PECYPC JIOIATOK TYPOHHEI
W3 HHUKCJICBBIX KAPOIPOUHEIX CILIaBOB. Mcrmones3ys cOBpeMEHHBIC METO/bI Aedek-
TaIUK JIONIATOK, aBTOPEI IOAPOOHO M3YUWIM NPUUMHEI X paspyiieHus. OcHOBHAs
MpUYMHA Pa3pylleHuss — 3TO TEPMHUYECKas W TEPMOMEXaHHYECKas YCTaJIoCTh
MaTepraioB, BLICOKOTEMIIEPATYPHAsE KOPPO3Us, O YeM CBHJICTCIBLCTBYIOT MOpPQo-
JOTHA M3JI0MOB M (PPaKTOIOrMUCCKHC HMCCICAOBaHMA. B GONBIIMHCTBE cayvacs
30Ha YCTAJOCTHOIO paspymieHns cocrasisier ~60% cedenms nonarkm. Mewx-
3epEHHBIC TPELIMHBI IIOJIYJUTUIITHICCKON (POPMEBI CO ClielaMH OKHCJIOB Ha IIO-
BEPXHOCTAX 3apOK/JAIOTCS KaKk Ha IMOBEPXHOCTH JIONMATOK, TaK M Ha HEKOTOPOH
IyOHHE, B BBIXOJIHBIX KPOMKAaxX, B 30HC CONPSDKCHHUS IOBCPXHOCTEH, B OXJaXk-
JAIOMINX KaHalaxX, BOJIM3M METALIYPIMYCCKHX M TEXHOJOTHUCCKHX JIC(EKTOB.
DTH pe3ybTarThl BaXXHBI B HEOOXOMMBI JIIsl TOHUMAHHUS [IPOIIECCOB HECH30TEPMH-
YECKOr0 HEOHOPOHOIO YIPYTOILIaCTHUECKOro je(opMupoBanus Marepraia, a
TaKXKe JUIA JIUTbHEHIIEro HaydHOro OOOCHOBAHMS METO/OB IOBBLIMICHHS 0ITO-
BEYHOCTH.

[lepcrieKTHBEI TOBBIIIEHUS JIOATOBEYHOCTH, JUTHTEIBHOM HPOYHOCTH pabo-
YMX M COILIOBBIX JIOIATOK TYPOMHBI 00YCIOBICHBI PHMCHEHHUEM JKapOIPOYHbIX
CIUIABOB C HANpPaBJIEHHOW W MOHOKPHCTAUITMYECKOW CTPYKTYPOH, JOIOTHHTENIb-
HBIM HX JErMpOBaHHEM, a TakKe HCIIOIb30BaHNEM MHOTOKOMIIOHEHTHBIX 3aIlWT-
HBIX ¥ TEPMOOApLepHBIX MOKPBITHHA. I mccieayemMbIx MaTepranoB HOIyUCHEI
Ka4eCTBEHHBIE M KOJMYECTBEHHBIC 3aKOHOMEPHOCTH M3MEHEHMs YNPYrHX Xapak-
TEPUCTHK, XapaKTCPUCTHK KPAaTKOBPEMEHHON M JUIMTECIBHON MPOYHOCTH, Aedop-
MaTUBHOCTH W ITOJI3Yy4YECTH, YCTAJIOCTH M TEPMOYCTATIOCTH IPU pabOuMX TeMIIc-
parypax B 3aBUCHMOCTH OT KpHCTAIOrpariecKoil OPUCHTAINH, CTCTICHH MOJIH-
¢umpoBanug pazuHeiMu neMmenramu: B, Zr, Hf, B + Zr, Zr + Hf, Hf + Ta.

Ilokazano, 4TO MeXaHHYECKHE XapaKTEPHUCTHKN MOHOKPHCTALTMYECKOH CTPYK-
TYpPHI cIUIaBa OyJbIUKe, YeM IMOJUKPHCTAIMICCKON M HAIIPABICHHONW CTPYKTYPBI.
D10 00BACHSAECTCA NPAKTHYCCKH OTCYTCTBHMEM TpaHMIl 3¢peH B obpasue. Hampu-
Mep, mpejeiabHas jaedopMmanys MMON3ydecTH 00pa3loB MOHOKPHUCTALTHYCCKON
CTPYKTYpBI B 4-5 pa3 Gonblue, 4eM COOTBETCTByIowas jacdopmanus o0pasiios
MOMUKPHCTAIUIMIECKON CTPYKTYpsl. OTMedaercs TakXke CyIecTBEHHas aHW30-
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Peyenyua

TpOIIHA XapaKTepUCTHK. Tak, CKOPOCTH ITON3y4YeCTH MEHbBIIE, a BPEeMsl JUIHTEIb-
Ho# npounocty ciuiaBa JKCO6D B kpucramiorpaduicckom HampasieHuu <111> B
HECKOJIBKO pa3 Ooubiue, yeM B Hampasieausax <001> u <011>. IIpencrasasier
WHTEpeC TOT (PakT, YTO XapakTep AHH30TPONMH C IOBBIILICHHEM TEMIICPAaTypPEI
WCIBITAHNN M3MEHSCTCA KaK KOJMUYCCTBCHHO, TaK M KadecTBeHHO. Habmionaercs
WHBEPCHS XapakTePHCTHK NoisydecTH B HanparieHmax <001> u <111>. Dddek-
THBHOCTBH HAIIPABIEHHOW MAaKpPOCTPYKTYypbl OTMEHAaeTcs Takke MpPH HaTWINH
KOHIIEHTPAaTOpPOB HAIPSDKEHWI BO BCEM jMaNa3oHe 3KCIDIyaTallMOHHBIX TEMITe-
paryp W HampsiKEHWH. YCTaHOBJEHBI ONTHMAJbHBEIC 3HAUEHWS COCTABOB MOJH-
¢urmpoBanHoro Jernposanus. Tak, mopuduimposanue crmasa KC6Y-BU npu-
caagkamu 0,05%Zr + 0,5%Hf cymecTBeHHO BIMSET Ha €r0 JUIUTCIBHYIO IPOY-
HOCTB, YBEIMYHMBas BPEMs JI0 pa3pyLICHIA B BOCEMb pa3 IpH Temieparype 760°C
v Hanpsoxkernn 590 Mlla.

Iloka3zarenpHBl pe3yasTaThl HCCIIEAOBAHNI XapaKTEPHUCTHK YCTAIOCTH, TEPMO-
YCTAJIOCTH W TPENIMHOCTOWKOCTH CIUIABOB C HAIpaBICHHOW KPHCTALIM3AINEH.
Hust obpasios ¢ kpuctauiorpaguieckuM HarpasineuueM <111> ykazaHHble Xa-
PaKTEPUCTHKN MMEIOT Hambonbiuue 3uadenus. lIpu 3rom orMeuarorcs JBy-Tpex-
KpaTHOe 10 CPaBHEHHIO C PABHOOCHOW CTPYKTYPOW ITOBBIIEHHE JIOJITOBETHOCTH
W pocTa Ipejena BBIHOCIMBOCTH, YTO SIBJISCTCS IIOJIOXKUTCIBHBIM 3¢dexrom.
OjtHaKO JUIS HTOTO HAIIPABICHMS XapaKTEPHBI TAKXKE HanboJiee BELICOKHE CKOPOCTH
MPO/ABIIKEHMS TpelnH. Hanmdne mocneHux MpeabsBiIseT, HECMOTPSI Ha HEKOTO-
PBIH POCT MOPOrOBOrO 3HAYCHHUS KOA(PPHIHCHTa HHTCHCHBHOCTH HAIPSKCHHH
K, , IOBBIILICHHBIE TPEOOBAHMA K KMBYYECTH JIOIATOK.

3HaYNTENBHOE BHUMAHNE Y/EICHO HCCIESNOBAHWIO KHHETHKH BBICOKOTEMIIE-
parypHoil KOppo3uu CILIaBoB U 3(pdeKkTHBHOCTH MOKpBITHH. M3yueHo BiMsiHHCE
JIETHPYIOLIMX 3JEMEHTOB HA 3aKOHOMEPHOCTH BBICOKOTEMIIEPATYPHOH KOPPO3WH,
YTO IO3BOJIIJIO BBEIOparTh Hamboiyee nepcreKTMBHBIC civtaBbl. Jana auddepen-
MajdbHasg OLIEHKA THITY, COCTaBYy, TEXHOJOI'MH HAHECEHHS MHOTOKOMITOHEHTHBIX
MOKPBITHI Ha MPOTOYHOW M BHYTPCHHEH IOBEPXHOCTAX OXJAXTaCMBIX pabodmx
JIOTATOK.

Hayunas w npaktudeckas 3HAUMMOCTH IPHBEEHHBIX PE3yJIBTaTOB HCCIe-
JIOBAaHM, OCHOBAHHBLIX HAa aHAJIHM3€ CTPYKTYPEHI, COCTaBa, MEXaHH3MOB JehOpMH-
pOBaHMs, YUPOUHEHHS W PasyNpPOUYHCHHUS IEPCIEKTUBHBEIX Marepuanos TypOo-
CTPOEHWsI, 3aKJIIOYAeTCA B CHCTEMaTH3alMN SKCIIEPHMEHTANBHbIX, 3a4acTyi0 YHU-
KQIbHBIX JIAHHBIX O CTEIIEHH BIWSHUSA HA MEXaHMYECKHE CBOWCTBA MaTepHaIOB
TEXHOJIOTMYICCKOTO 00eCIICUeHHSI H3MOTORJICHHA JIONAaTOK KOMIpeccopa U TypOu-
Hbl 1'T/], koTOpEIe Ba)XKHBI W IOJIE3HBI 11 MEXaHHKOB, MAaTepHaIOBE/I0B, TEXHO-
JIOTOB, PCIIAIOIINX AKTyalbHbIC MPOGIEMbI MAIIMHOCTPOCHHA.

Axanemnk HAH VYxkpawnus
B. T. Tpowenko

H-p texH. Hayk, npod.
b. C. Kapnunoc
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