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Hayunble pe3yabtarsl pador akagemuka E.H. Kadiosa
1o pa3padoTKe HOBOIO NMOKOJIEHUSI KOHCTPYKIMOHHBIX U
(GYyHKIMOHAJBLHBIX MATEPHAJIOB

OcobeHHOCTh  HayuyHO-TexHUYeckon JnesarenpHocTH E.H. KabmoBa -
peanu3alys MOJJHOTO MHHOBAITMOHHOTO ITUKJIAa OT (DYyHIaMEHTAIBHBIX U MPUKIATHBIX
WCCJIEIOBAHUM 1O CO3/1aHUs BBICOKOTEXHOJIOTHMYHBIX HAYKOEMKHX MPOU3BOJACTB IO
BBIIIYCKY MaTepHalIOB, MOIy()aOpUKaTOB U BBICOKOTEXHOJIOTMYHOTO O0OPYIOBaHUS
JUIS CEpUITHOTO MPOU3BOJICTBA CIIOKHBIX TEXHUYECKUX CUCTEM.

K ocHoBHBIM HayuHbIM pa3padoTkam E.H. KaGnoBa cienyer oTHecTH:

1. Kommieke (QyHmamMeHTanbHBIX Y NPUKIAJHBIX HUCCICAOBAaHUN 0
TEOPETUYECKOMY OOOCHOBAaHHUIO HOBBIX MPHUHIIUIIOB U CHCTEM JIETUPOBAHUS
PEIKO3EMENBbHBIMU METAJUIAMU JKAPOIPOYHBIX CIUIABOB W CTaJIel, YNPAaBICHUIO
MpoIecCaMi  CTPYKTYpOoOOpa3oBaHMsl TPU KpHUCTAUIM3ALUKM, Ha 0a3e KOTOPBIX
pa3paboTaHbl MOPUHIMIIUAIBHO HOBBIE TEXHOJOTMM U  CHEIHAIU3UPOBAHHOE
000pyToBaHUE, BKIIFOYAIOIIINN:

— ACCJIEOBAHMS 1O MOBBIIEHUIO IIPEJEa BEIHOCIUBOCTU U TEPMOYCTAIIOCTH
JUTBIX OXJIAXKIACMBIX JIOMATOK M pPa3pabOTaHHBIM TIPOIECC TMOBEPXHOCTHOTO
Moau(UIIMpPOBaHUSA  @JIIOMUHATOM  KoOanpTa,  MNPUMEHSIEMbI  Ha  BCEX
MOTOPOCTPOMUTEINBHBIX 3aBoAax Poccuu, 4YTO CyIIECTBEHHO MOBBIIAET PECYPC
nonatok aBuanuoHHbIx asurarened III m IV nmoxonenuit (-30KY, I-30KII, -
3006, TB3-117, TIIC-90A, IIC-90A-76, AJI-21®-3, AJI-31d, P-29-300,
PJ1-33 u ux Moaudukanmii);

— pa3BUTHE TEOpHH COATAHCHPOBAHHOTO JICTUPOBAHMS XMMHYECKOTO COCTaBa
’KapOIPOYHBIX CIUIABOB, COJEpKaIUX Oojee 15 merupyronumx 3JIeMEeHTOB, BKIIOYas
YCTAHOBJIEHUE 3aKOHOMEPHOCTEH TEepMUYECKOM CcTaOuiIbHOCTH (a3, CHUKEHUE
JUKBAIIMOHHOW HEOJHOPOJHOCTU U YMEHbIeHUE Tu(Py3UOHHON TMOABUKHOCTU
aTOMOB B Y/y'-maTpuile, dYTO TMO3BOJWJIO  CO3JaTh HOBOE  ITOKOJICHHE

BBICOKOXKAPOMPOYHBIX MOHOKPUCTAUIMYECKUX O€3yriaepoqUCThIX PEHUN-pyTeHUN



COJEPKAIIUX HHUKEJEBBIX CIUIABOB, a TaKXEe NPUHUUNHAIBHO HOBBIM KJIAcC
KAPOCTOMKHUX CIIJIABOB HA OCHOBE MHTEPMETAJUINIA HUKEIIS;

— pa3paboTKy MeToja HU(PPOBOTO KOHCTPYHUPOBAHHUS XUMHUYECKOTO COCTaBa
CIUlaBa M YCTaHOBJICHME MEXaHW3Ma BIMSHHUS PEHUS U pPyTeHUs Ha (a3oByro
TEPMOCTAOMJILHOCT, W BBICOKOTEMIIEPATYPHYIO  JUIUTEIBHYIO  MPOYHOCTH
MOHOKPUCTAJJIOB JIUTEHHBIX KAPOMPOUYHBIX HHUKEJEBBIX CIUIABOB, CO3JaHUE CEpPUU
MOHOKPUCTAJUIMYECKUX U MHTEPMETAJUIMIHBIX CYNEPKapOMPOYHBIX CILIABOB HOBOTO
MTOKOJIEHUSI, KOTOPbIE B MEPCIEKTUBHOM ra3oTypOuHHoM asurarene I1/1-14, a takxke
B Moaudukanusax BeproneTHbx aBuratensx TB3-117 u BK-2500 mno3Bonuiu
MOBBICUTH pabOUyI0 TEMIIEPATypy JIONATOK U YBEJIMUUTh PECYPCHBIE XapaKTEPUCTUKH
ra3oTypOMHHBIX JBUTATEIEH;

— (opMyIUpPOBaHNE HAYYHBIX MPUHIIMIIOB KOMIUIEKCHOTO COalaHCHPOBAaHHOTO
JIETUPOBAHUS >KapOIPOYHBIX Je(OpMUPYEMBIX CIIJIABOB TaHTAJIOM, HUOOUEM, PEHUEM
U MUKPOJIETMPOBAHUEM PEJIKO3EMEJIbHBIMU METAJNIAMH C ONTHMM3ALMEH PEKUMOB
TEPMHUYECKON 00pabOTKH CIIOKHOJIETUPOBAHHBIX TeTepoda3Hbix cucteM. Ha ocHoBe
3TUX paldOT Cco374aH BBICOKOXKAPOMPOUHBIA 1e(POpPMUPYEMBIA  THCTIEPCUOHHO-
TBepJCIOIMI cmaB HoBoro mnokojenus BIXX175-UJ] nnga AuckoB W Apyrux
BBICOKOHArpy>KEHHBIX JeTalieil aBuarmoHHoro asuraress [1/1-14.

2. Pa3paboTky MaTepHalloOBEIUECKUX M TEXHOJIOTHYECKUX PEIICHUN s
KOHCTPYHUPOBAHUSI U TPOU3BOJICTBA TYPOMHHBIX MOHOKPUCTAJUIMYECKHX JIOMATOK C
BBICOKOA(D(EKTUBHON TPAaHCIUPAIMOHHON CHUCTEMOM OXJIaXJACHHUsS, UYTO BIIEPBHIC B
OTEUECTBEHHOW M 3apyO0eHOUW MPAKTUKE MO3BOJIMIIO JOCTUTHYTHh BHICOKOW CTETICHU
OXJIQXKJICHUSI CTEHOK JIOMATOK, XapaKTepu3yeMod Kod(DPUIMEHTOM OXJIaXKICHHUS
0 = 0,85 Bmecto 0,63. Komruiekc 3TuX perieHuid ooecnedyuBaeT paboToCcocOOHOCTh
MOHOKPHUCTALTUYECKUX JIONMATOK Ta30TYpOMHHBIX JIBUTATEJICH MpU TeMIiepaTypax Ha
450...500°C BbliIe TEMIIEPATYPHI IUIABICHUS] METAJIJIA JIOTATKH.

3. Ceputo paboT MO OLIEHKE BIMSHUS BBICOKOTO I'paJIMEHTa TEMIEPATyp Ha
¢ponte xkpuctaumzanuu pacmiaBa 220°C/cm Bmecto 40°C/cm  mpu  JTUTHE
MOHOKPUCTAJTINYECKUX JIOMATOK u3 AKApPOMPOYHBIX HUKEJEBBIX u

HHTCPMCTAJUIMAHBIX CIIIIaBOB. HpI/IHHI/IHI/IaJ'IBHO HOBas BBICOKOI'paIuCHTHAA



TEXHOJIOTHSI TO3BOJIAET TMOJIYy4aTh PETYJISPHYIO CTPYKTYPY C MHUHUMAaJIbHBIMU
3HAYEHUSIMU MEXJEHAPUTHOIO PACCTOSHUS MEXIYy OCAMU IEpBOro IMOpsAIKa
100...150 mxm BMecTo 400...500 MKM, C TOBBILIEHHEM IPOYHOCTHBIX U YCTaJIOCTHBIX

XapaKTEPUCTHUK CIJIAaBOB U YBEIMYEHUEM pecypca paboOThl JOMATOK ra30TypOUHHBIX

JIBUTATEIICH.
4. HccnenoBanne MeXxaHU3MOB XUMHYECKOTO B3aUMOJICUCTBHUS HA TPAHUIIE
pasjienia KepaMHUYECKHH CJIOW — >KapONpOYHBIA CIJIaB W PEIICHUE KIHOUYEeBOM

Mpo0JIeMbl 3aIUTHl MOHOKPUCTAJUTMYECKUX PEHUN-PYTCHUN COJEpkKAIIUX CIIJIaBOB
OT BBICOKOTEMIIEPATYpPHOTO OKHCIEHHUS npu Temmeparypax npo 1200°C, urto
MO3BOJIMJIO  pa3paboTaTh M pealnu30BaTh B IMPOMBIIIJICHHOM  MPOU3BOJICTBE
AO «OJIK-ABuansurarens» 1 OAO «I[IM3» TEeXHOTOTMM HAHECEHUS HA TPAHUILY
pazznena OapbepHOTO CJIOS W3 HAHOPA3MEPHBIX KapOWAOB, MPENATCTBYIOIMINX
pPEKpUCTAIUIU3AlMU CIUIABOB B MPOIIECCE JUITUTEIBHON AKCIUTyaTalui, U 00eCeyusio
MOBBIIIEHUE pecypca padOThl TypPOUHHBIX JIOMIATOK.

5. Pa3paboTky  HOBOro 3HeprocOeperaromero MeTojJa  HaHECCHUS
MHOTOKOMITOHEHTHBIX KepaMHYECKUX TETJIO3AIUTHBIX MOKPBITUI
TUTA3MOXMMHYECKUM MArHETPOHHBIM OCaXJACHHUEM Ha TOBEPXHOCTU TYpPOMHHBIX
gmornarok I'TJ[ u I'TY, 3HaUUTENBHO YMEHBIIAIOMIETO YHEPTOEMKOCTh Ipoliecca o
CPaBHEHUIO C TPAJUIMOHHBIM DJJICKTPOHHO-JIYYEBHIM M  0OECIEYHBAIOIIETO
CTPYKTYPHOE COBEPIIEHCTBO CTOJIOWATOW CTPYKTYpbl KEPAMHUYECKHUX CJIOEB,
YMEHBIIIAIOIIET0 TOJIIHUHY MOKPBITHUS MPU COXPAHCHUHM TEeMIIEpaTypHOro Iepernaja
Ha [MOBEPXHOCTH JIOMATKU U CHH>)KEHUU YPOBHSI TEPMUUYECKUX HATIPSAKEHU.

6. Peanuzanusi Ha OCHOBE OSKCIEPUMEHTAIIBHBIX HCCIEIOBAaHUN U
TEPMOJIMHAMUYECKUX pacueToB 3(PPeKTUBHOrO crocoda yBeIWYeHUs CTaOUIBLHOCTH
CBOWCTB >KapOINPOYHBIX CILIABOB C MOBBIIIEHUEM UX YUCTOTHI, CY’>KEHHEM UHTEPBAJIOB
JIETUPOBAHUSA  DJIEMEHTOB  XHMMHMYECKOTO  COCTaBa U MHUKPOJIETUPOBAHUS
peaKo3eMeNbHbBIMU MeTallaMu. Pa3paboTaHHble YHUKAJIbHBIE CEPUIHBIE TEXHOJIOTUU
BBIIUIABKA 16 MapoKk JHMTEHHBIX KApOMPOYHBIX CIUIABOB, JIETMPOBAHHBIX
PEAKO3EMENBHBIMU METajlaMu, ¢ ucnojas3oBanueM 10 100% oTxoa0B npou3BOACTBA

MOTOPHBIX 3aBOAOB H I[CTEUIGI\/'I FaSOTyp6I/IHHBIX I[BHFaTeHeﬁ, BBIBCJACHHBIX W3



AKCIUTyaTallui, O0OECIEeUMBAIOT B KAPOIPOYHBIX CIUIABaX CHUXKEHHUE COACp)KaHUs
BpeaHbIx npumecer Oz, No, S u C 1o 5 ppm.

7. Pa3paboTKky MNPUHIHUIIUAIBHO HOBBIX CIOCOOOB TEPMOMEXAHWYECKON
00paboTKN TpyIHOACHOPMHUPYEMBIX TE€TepO(a3HBIX CIIABOB C KOHTPOJIHPYEMBIM
MPOIECCOM  JUHAMHYECKOM  PEKpUCTAIIM3AIMK, TO3BOJIMBIIMX  BIEPBHIE B
OTEUECTBEHHOM TMpPAaKTUKE pa3paboTarh pecypcocOEperaronyro  TEeXHOJIOTHIO
U30TEPMHUYECKON MITAMIOBKUA JUCKOB ra30TypOMHHBIX JBUTATENeH HA BO3AyXe NpU
1200°C  u3 CIIOXKHOJETHUPOBAHHBIX CIUIABOB. JTa TEXHOJOTHS  IOBBIIIAET
MIPOU3BOAUTENIBHOCTh U KO (DUIIMEHT UCTIONB30BaHUS METAJLIA.

8. Pa3paboTky KOHCTPYKIIMM U OpraHuzaiuio mnpousBojctBa B BUAM
ABTOMATU3UPOBAHHBIX BAaKYyYMHBIX IUIABUJIBHO-IUTENHBIX KoMIuiekcoB YBHOC-5,
YBHC-6, YBHK-9A, YBHK-10 u YBHK-15 ¢ MHOroypoBHeBOWl amnmapaTHO-
IPOrpaMMHOM CUCTEMON MOHUTOPHUHTA U YIPABICHUS TEXHOJIOTUYECKUM MPOLECCOM.
[IpuMmeHeHne 3THX KOMIUIEKCOB Ha MOTOPOCTPOMTENBHBIX 3aBojax Poccum mpu
BBICOKOTPQJIMEHTHON TEXHOJOTUM JIMTh MOHOKPUCTAUIMYECKUX JIOMATOK C
3aJIaHHOM aKCHAJIbHOW W a3UMYTalbHON KpuCTauiorpaduueckoil opueHTaIein
o0ecrieynBaeT NOBBIIIEHHE BhIX0Aa TOIHOTro ¢ 60 10 95%.

9. Kommnekc pabor mo  pa3paboTke TOJMMEPHBIX  KOMIIO3UIIUH,
oOnagaronMx BBHICOKUMU Je(OPMATUBHOCTBIO, MPOYHOCTHIO U CTOMKOCTBIO K
yIapHbIM Harpy3kam B jauana3oHe temmeparyp oT -130 mo +400°C, HOBBIX
TE€XHOJIOTUI MIPOU3BOJICTBA MPEUHU3UOHHBIX MPENpPEroB MOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTEpPUaIOB C BBICOKOM TOYHOCTBIO COJACP)KaHUS KOMIIOHEHTOB,
obecrieunBalIIMX CHIDKEHUE paszdpoca CBOMCTB MatepuasioB ¢ 25 nmo 5%, wu,
COOTBETCTBEHHO, KOX(DPHUITMEHTOR 3araca MPOYHOCTH MPH CO3IaHUU KOHCTPYKITUN U3
HuX. Pa3pabotky Ha ux ocHoBe yrieminactukoB BKY-17, BKY-25, BKY-29, BKVY-
30, BKVY-39, crexnomnactukos BIIC-48/7781, BIIC-48/120, BIIC-47/7781, BIIC-
43K, KOTOpbIE MO CBOMM XapaKTEPUCTUKAM HE YCTYyNalT Jy4YlllUM MHUPOBBIM
aHajoraMm, a TaKKe OpPraHM3alMi NPOU3BOJCTBA IMPENPEroB 3THUX MAaTEpPUAIIOB.
BnepBeie B OTEUECTBEHHOW TMpaKTUKE peanu3arusi pa3pabOTaHHOTO HAay4YHO-

TCXHUYCCKOI0O 3aacjia BHECIIA OHpe,Z[CJIHIOH.II/Iﬁ BKJIaJ B CO3JaHHC MOTOI'OHAOJBI



neuratens [1J1-14 ¢ mupokum npumenenunem [IKM HoBoro nokosenus (60—70%) u

17 arperaroB BHemHero koHTypa asurarens [1C-90A.

Baxxueim Bkianom akagemuka E.H. KaGioBa B pazBuTre MarepranoBeI4eCcKOil
HAyKH SBISETCS (POPMYIUPOBAHME OCHOBHBIX MNPHUHIIMIIOB CO3JaHHUS MaTepHaloB
HOBOT'O ITOKOJICHHS:

— npoBeAicHUE (YHIAMEHTAIbHBIX M  (PyHAaMEHTaJIbHO-OPUEHTUPOBAHHBIX
uccinenopannii uacturyramu PAH, I'ocygapcTBeHHbIMM HaydHbIMH LieHTpamu PO un
HallMOHAJIBHBIMU LICHTPAMU COBMECTHO;

— IIPUMEHEHUE «3€JIEHbIX TEXHOJOTUI» Mpu pa3paboTKe MaTepUajoB MU
KOMIUIEKCHBIX CUCTEM 3aILNTHI;

— peanu3anus Ha OCHOBE HU(POBBIX TEXHOJIOTUI MOJHOTO KU3HEHHOTO IIUKJIA:
CO3[ITaHHE MaTepHuaia — SKCILTyaTalrs €ro B KOHCTPYKINUHA — TUAarHOCTUKA — PEMOHT —
IIPOJJICHUE pecypca — YTUIIN3ALMS;

— pa3paboTka MaTepuajJoB M MPOU3BOJCTBEHHBIX TEXHOJOTHMI HOBOTO
NOKOJIEHUs Ha 0a3e  HEpa3pblBHOCTH  IIpoLecCa  «MaTepUAI—TEXHOJIOTHUs—

KOHCTPYKIHUA).



