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CymiecTBYIONIMI B @aTOMHOM OTPAciId BEKTOP Ha pa3BUTHE d(H(HEKTUBHON SHEPreTUKH Ha
OBICTPBIX HEUTPOHAX C 3aMKHYTHIM TOIUIMBHBIM LIMKJIOM U C OpPHEHTAlMel Ha BBICOKHE MOBpE-
JKITAOIIKE JJ03bl B KOHCTPYKIIMOHHBIX MaTepuaiax o0O0JI0YEK TBIJIOB aKTHUBHBIX 30H MpEAIOia-
raer JOCTaTOYHO KECTKUE YCIOBHUS pabOThl MaTEpHUaOB MO >KapOMPOYHOCTH, COMPOTUBIECHUIO
pacryxaHuio, paJdalliOHHON MOJ3y4ecTH W PaJUallMOHHOMY OXpymuuBaHuio. Pecypc cymie-
CTBYIOIIUX ayCTEHUTHBIX XPOMOHMKEJEBBIX CTajiel, Kak OCHOBHOTO MaTepuaina 00O0JI0UeK TB)-
aoB TBC BH-600 u BH-800, opranuueH cTeneHbpl0 paJualMOHHBIX MOBPEXACHUNW Ha YPOBHE
100-120 cHa M 3KCIUTYaTaIOHHOM Temmeparypoii nopsaka 700°C. ITnarupyeMsIil iepexos Ha
XPOMHCTBIE CTalIH, OO0JIaAaoNe OOJBIIUM CONPOTUBICHUEM pPACIlyXaHHUIO 10 CPaBHEHHIO C
XPOMOHHMKEJIEBBIMU CTaJISIMH, MPOUTPHIBAIOT MOCIEAHUM B KApOMPOYHOCTH, TaK KaK HMEIOT
MaKCHUMalbHYI0 pabouyio Temmnepatypy He Bbime 600 - 650°C. Bexymmuiics mouck mucrnepcHo-
YIIPOYHEHHBIX OKCHIAMH XPOMHCTBIX CTalleif, TO3BOJIAIONMX Heckonbko (Hampumep Ha 20°C)
MOBBICUTh Pab0YyI0 TEMIEPaTypy OOOJOYKH TB3JIA, 3HAYUTEIBHO YBEIMYUT 3aTPaThl HA W3TO-
TOBJICHHE 000JIOUEK.

CyIecTBEHHOE yBENHYEHHE TeMIepaTyphl obonodex TB10B (10 800°C) mossonsior
crutaBbl BaHaaus. OJHAKO, CAEPKUBAIOIUM (AKTOPOM HCIOIb30BaHUS ISl 000J0YEK TBIJIOB
CIUUIAaBOB BaHaAMs SABIISIETCS UX OXPYHMUHMBAHUE MPU B3aUMOJEHUCTBUH C KHCIOPOJOM U a30TOM,
pacTBOPUMOCTh KOTOPBIX B BaHAJMM BbIcOKas npu temmeparypax Bbime 400 °C. [Tostomy st
UCIIOJIb30BAaHUS B KaYECTBE KOHCTPYKIIMOHHOTO Marepuaia B aKTUBHBIX 30HA SHEPreTHUYECKHUX
YCTAaHOBOK BaHAJMEBBIX CIUIABOB, Hampumep, cuctembl V-Ti-Cr, He0O0X0MMa ero 3aimra ¢ mo-
BEPXHOCTH KOPPO3HMOHHOCTOWKMMHU MaTepuaiaMi, HalpUMep, BBICOKOXPOMMCTOW (EeppHUTHOM
CTaiblo. B TakOM MHOTOCIIOHHOM MaTrepuase >KaponpoyHOCTh U paualliOHHasi CTOMKOCTh Oy-
nyT oOecrievueHbl BaHAIUEBHIM CILIABOM, a KOPPO3UOHHAS CTOMKOCTh — CTaJIbHBIM MTOKPBITUEM.

Ha MoMeHT Hauana gaHHOW paOOThI TAKOTO TPEXCIOWHOTO MaTepualia Ha OCHOBE BaHa-
JMEBBIX CIUIABOB HE CYILECTBOBAJIO. B CBETE BBIIEU3I0KEHHOIO CO3/laHUE HOBOI'O MaTepuala,
OJIHOBPEMEHHO 00JIaJIal0IIEeT0 BBICOKON KapOMPOYHOCTHIO, PAaTUAMOHHON W KOPPO3MOHHOU
CTOMKOCTBIO SIBJIsleTCH 0e3yCJI0BHO aKTyaabHbIM. O0 aKTyaJIbHOCTH HPOBEIEHHOTO UCCIENO-
BAaHUS CBUJETEIBCTBYET NMOAAEPKKa mpeanpusituamu ['ockopriopanuu «Pocatom» u ToniauBHOM
komnanuu «TBOJI» koutpakramu ¢ HUTY «MUCuC» 3Tux uccienoBaHui.

AHanmM3 AUCCepTAllMOHHON PabOThI, COCTOAMIEH W3 TATH TJIaB, MTOKA3all, YTO OCHOBHbIE
MOJIOKEHHUS TUCCEPTAIUM, BHIBOAbI H PEKOMEHIAUH aBTOPA 000CHOBAHbI:

-KOMILJIEKCHBIM XapaKTepOM HCCIIEJOBaHUS CTPYKTYPHO-(a30BOr0 COCTOSHUS TPEXCIIOM-
HOTO MaTepuansa Ha OCHOBE BAHAJIMEBOTO CIUIABA M CTAIM HA PA3IMYHBIX CTAAHUSIX OOpaOOTKH,
YCTaHOBJICHHEM 3aKOHOMEpPHOCTeH hopMupoBaHus 30HbI AU Y3NOHHOTO B3aUMOIEHCTBUS Ma-
TEPUATIOB-KOMIIOHEHTOB B BUJE TBEPAOrO PACTBOPA, ONPEAEISAIOIIEr0 MPOYHOCTh COEAMHEHUS
CIUIaBa BaHAJUA U CTaJeil, onpeneseH sl MEXaHHYECKIX CBOMCTB TPEXCIOMHBIX TPYO U JINCTOB B
unTepBane temneparyp 20 — 1000°C, MoaenupoBaHuEM COBMECTHOIO NPECCOBAHUS TPEXCIIOM-
HOM TpyObI «cTanb/ciiaB V-4%Ti-4%Cr/cTaabp» METOOM KOHEYHBIX 3JIEMEHTOB B MPOTpPaMMe
QFORM, ycTranoBieHHEM BIUSHUS MTapaMeTpoB Aedopmanmu Ha pacrpeielieHHe TeMIIepaTyphl,
HaIpsHKEHUS U AeOpMaIliK M0 CEYSHUI0 TPEXCIONHOM TpyObl TpH pa3HbIX pexkumax J[TO;



-MCIIOJIb30BaHUEM JIaHHBIX TPEACTABUTEIbHBIX HCCIICAOBAHUI XapaKTEPUCTUK MPOYHO-
cru npu pactsokernn (6 = 300 — 400 Mlla; o, = 200 — 250 MIIa) Tpexcnoiinbx TpyO npu

temneparypax 600 — 700 °C, uto 6omnee yem Ha 50 — 100 MIla npeBbImaoT TPOYHOCTH ayCTe-
HUTHBIX U (EepPPUTHO-MAPTEHCUTHBIX PaJMallMOHHO-CTOMKUX CTalled, JaHHBIX 10 HIMPUHE «IIe-
pPEXOHON» 30HBI, KOTOpas IpHU OTXKUIE Marepuana B MHTepBane Temneparyp 800 — 1000 °C
yBenuuuBaetrcs ¢ 10 — 25 mxm 1o 100 — 130 MKM, JaHHBIX 110 GOPMUPOBAHUIO CIIOSI HOBBIX PaB-
HOOCHBIX 3epeH pazMepoM 10 10 MKM, a HEMOCPEICTBEHHO Ha TPaHULE COCAMHEHUS» YIbTpa-
MeJKHX 3epeH pazmepoM ~ 300 — 500 HM, B pe3yJbTaTe COBMECTHOU AchOpMaliK U PEKPUCTAII-
mu3armu npu 1100 °C, yto obecneynBaeT BBICOKYIO MPOYHOCTh COCTUHEHUSI MaTEPHUAJIOB;

-IIPUMEHEHUEM COBOKYITHOCTH HOBBIX BHICOKOMH(GOPMATUBHBIX MAaTePHAIOBEAUECKUX Me-
TOJIUK M TEXHOJIOTHH, BKIOYas ONTUYECKYIO, CKAHUPYIOIIYI0 M MPOCBEUUBAIOIIYIO AJIEKTPOH-
HYI0O MHKPOCKOIIHIO U MHUKPOPEHTI€HOCIIEKTpalbHbIi aHamu3 (Mukpockomnsl Axiovert 40 MAT,
JSM-6610LV u JEM 2100), peHTIreHOBCKYIO CIIEKTPOCKOIIHIO 0 JUTMHE BOJHBI (HA MUKPOCKOIIE
JEOL JXA-8900 SuperProbe Electron Probe Microanalyzer), usmepenne MHKpOTBEPAOCTH
(muxpotBenomep Micromet 5101 (Buehler) ¢ undposoii kamepoit Mitron MTV-62W1P), mexa-
HUYECKHE MCITBITAHUS MHKPOOOpa3IoB Ha pacTsbkenue (Instron 5966).

BaxxHO OTMETHTB, YTO UCCIIEIOBaHMS BBIMOJIHEHBI Ha OMBITHBIX 00pa3lax TPEXCIOMHBIX
JMCTOB M TPYO BaHAAMEBBHIX CIUIaBOB cUCTeMbI V-Ti-Cr, MOKPBITBIX KOPPO3HOHHOCTOMKOMN CTa-
abto Tuna X13 — X17, u3roToBieHHBIX Ha MPOMBIIIIIEHHOM 00opynoBanuu AO «UM3» mo Tex-
HOJIOTMM COBMECTHOM TrOpsiuei U XOJIOAHOM MJIACTHYCCKOH e opMaIinm.

OCHOBHO 11eNTbI0 Pa0OTHI COMCKATENS SBIISCTCS CO3JaHUE TPEXCIOMHOTO MaTepuaia Ha
OCHOBE >KapompouHOoro BaHagueBoro cruiaBa V-(4-10)%Ti-(4-6)%Cr, 3aImuIieHHoro ¢ moBepx-
HOCTH KOPPO3MOHHOCTOMKOM CTaJbl0, U U3YYCHUE €r0 CTPYKTYpPbl U MEXAHUYECKHUX CBOMWCTB.
Pemas 3amaun Ha 3TOM IMyTH, HaYWHAs C BBIOOpAa M 0OOCHOBAHUS MaTEPHAIIOB, pa3pabOTKU CIIO-
coba MONy4YeHHs] TPEXCIOWHOro MaTepuana, ¢ pa3pabOTKON peXHUMOB JepOpMaLMOHHO-
tepmudeckoi oopadotku (ITO) s momydeHus: TpeXCIOWHOTO MaTepHalla «CTajlh/BaHaIUCBBINA
CIJIaB/CTalb» Ha JIAOOPaTOPHOM O0OPYAOBAaHUH, H3yUEHUS CTPYKTYPHO-(A30BBIX MPEBPAILICHHHA
1 (POPMUPOBAHUS «IIEPEXOIHOM» 30HBI COSAMHEHUS MEXIy ciiaBoM BaHaaus V-(4-10)%Ti-(4-
6)%Cr u cranpro Tuna X13 — X17 B TpexcnoiHOM MaTepHaie U MPOBEICHHUS MEXaHHYECKHUX HC-
NBITAHUN TPEXCIOWHBIX OOpa3loB, COMCKATelb BHEC 3aMeTHBIH BKJIaJ B HOBble 3HAHHUA U
NMPaKTUKY pa3padoTKu MaTepUAJIOB.

B dactu Hay4yHoOIl 3HAYUMOCTH HEOOXOAMMO OTMETHUTH IMOJIyY€HHbIE HOBBIC 3HAHUS O
CTPYKTYPHO-(Da30BBIX MpEBpAIEHUSAX B 30HAX KOHTAKTa CTAIM M CIUIABOB BAaHAIMsS Ha OCHOBE
JETAIbHOTO U3YYEHHs] COCTOSHUS «I1€PEXOAHON» 30HbI TU((GY3NOHHOTO B3aUMOACUCTBUS MEXK-
ny crutaBamu BaHaaus V-(4-10)%Ti-(4-6)%Cr u cransmu tuna X13 — X17, npencraBistomniei
co0OM HEeNmpepHIBHBIN PSI TBEPIBIX PACTBOPOB C IEPEMEHHBIM XUMHUECKUM COCTaBOM, U €€ 3BO-
JIOIMIO MpH OTKUre B uHTEpBaje temmneparyp 800 — 1000°C.

ComuckaresneM MOKa3aHO, YTO CTPYKTYpa U CBOMCTBA «II€PEXOTHOW» 30HBI TPEXCIONHOTO
MaTepuaia «CTajlb/BaHauEeBbIN CILIaB/CTalIb» OMPEIEISIIOTCS TEMIIEpaTypoid U BpeMEHEM Topsi-
yeil nedopmannu, a TaKkke peKUMOM OT)KUTA U CKOPOCTHIO TOCIEAYIOLIET0 OXJIaX/ICHHUs, YTO B
nporiecce copmecTHOro mpeccoBanus npu 1100 °C B pesynprare peKpUCTaLIA3AIMN BOJIU3H
TPaHUIIBI «CTaJb/BaHAUEBBIN CIIJIAB» CO CTOPOHBI CTAIM (POPMUPYETCS CIOH «OOIIMX» METKUX
PaBHOOCHBIX 3€peH pa3mepoM 10 10 MKM, a HETIOCPEICTBEHHO Ha I'paHulle COeInHEeHUs PopMu-
pyeTcs CIIOH ¢ yIbTpa METKO3epHUCTON CTPYKTYypoii ¢ pasmepom 3epeH 300 — 500 um, obecre-
YUBAIOUINI1 BBICOKYIO MPOYHOCTH COeAMHEHHs MaTtepuanoB. [Ipu mocienytomniem oTxure
(800 °C, 2 4) npoucxoaut (HOpMUPOBAHHE PEKPUCTAIUTM30BAHHON CTPYKTYPHI C pa3MEpOM 3epeH
B cTayid 10 80 MKM M 4aCTUYHO PEKPHUCTAIUIM30BAHHON CTPYKTYpbl B BaHAIMEBOM ciuiaBe. [lo-
BhIIIeHHE Temrieparypbl oTxkura a0 1000°C obecnednBaeT MONHOCTHIO PEKPHUCTATLTU30BAHHYIO
CTPYKTYpPY B BaHaJIMEBOM CILIaBe ¢ pazMepoMm 3epHa 20 — 30 MkM u pocT 3epHa B ctaisax 1o 100 —
150 MM BOIM3W TpaHUIB coeauHeHus U 10 70 — 95 MM BOMM3M moBepxHOCTH 00pa3noB. Co-
HCKaTeJieM TMOKa3aHo, YTO MPHU HCIOJIL30BAHUH B KadecTBe MOKphITHS cTtanu 20X13 Tpebyercs
CHelHaTbHOE PETIaMEHTHUPOBAHHOE OXJIAXKIICHHE C TEeMIIepaTypbl ropsueil jegopmanuu U oT-



xura co ckopocthio MeHee 40 °C/4, uckirogaroniee oOpa3oBaHHE MapTEHCUTA B CTPYKType
CTaJIbHBIX CJIOEB.

B vacTu 3HAYMMOCTH Pe3yJbTATOB MCCJIEA0BAHNUS A NPAKTHKH HEOOXOIUMO OTMe-
TUTh PE3YJIbTAThl padOTHI COMCKATENs 10 MOACTUPOBAHUIO MPOIECCa COBMECTHOM Aedopmaliui,
MO3BOJIMBILUE OINPENEIUTh TEXHOJOTHUECKUE PEXUMBI Ae(hOpMarIMOHHO-TEPMUYECKOH 00paboT-
KU TPEXCIOMHBIX TPYO «CTaslb/BaHaIMEBbIM CIUIaB/CTaib)» 33JaHHOTO pa3Mepa ¢ PaBHOMEPHBIM
pacrpeielieHHeM CTaJIbHOTO TMOKPBITHS U OTCYTCTBHEM Je(EeKTOB 110 BCEH UTMHE U3JIENHs, U U3-
TOTOBUTH UX OTMbBITHBIE 00pa31bl Ha TPOMBIIIIIEHHOM 000pY/I0BaHUU.

Jliis poriecca U3roTOBJICHHS TPEXCIOWHBIX TPYO M JIMCTOB BXKHBIMH SIBIISIIOTCS PE3YJib-
TaThl COMCKATEIISA, MOJydeHHbIe Ha ycTaHoBke Gleeble mo coBMecTHOMY MpeCCOBAHHIO KOMITO-
3ULIUN «CTajib/BaHaNEBBIN CIIJIaB/CTaNIb) JJI U3TOTOBJIEHUS HA IPOMBILIIEHHOM 000py/A0BaHUU
TPEXCIOUHBIX TPYO C PaBHOMEPHBIM pacHpe/IeICeHHEM CTAIbHOTO MOKPBITUS U OTCYTCTBHEM Je-
¢dexToB 1o Bcel JuiMHe u3enus. B pesynbrare couckareneM MpeuiokeH crnocol U onpeneaeHbl
pexuMbl AehOPMAIIMOHHO-TEPMUIECKON 00paOOTKHU Il U3TOTOBJICHHS JIHCTA U TPYO W3 TpeX-
cioiiHoro Matepuana. Ha maboparopHom 000py10BaHUM U3TOTOBIICHBI SKCIIEPUMEHTAIILHBIE 00-
pasibl TPEXCIOWHBIX JIUCTOB U TpyO. PazpaGoranbl u onmpoOOBaHBI B 3KCIIEPHUMEHTE METOJIbI
OIICHKH MX Ka4eCTBa, CTPYKTYPhl I MEXaHUYECKUX CBOMCTB.

Pesynbratsl conckarenst ncnoiab3zoBanbl AO «UM3» npu oTpaboTKe TEXHOIOTHMUYECKUX
cxeM J1e(opMalMOHHO-TEPMUUYECKONH 00paOOTKM M M3TOTOBIICHHH TPEXCIOWHBIX TPYO U JUCTOB
U3 BaHAJMEBBIX CIUIaBOB cucteMbl V-Ti-Cr, 3alIMIIEHHBIX C IOBEPXHOCTH (PEPPUTHON KOPPO3HU-
OHHOCTOMKOW CTajJbl0 HA MPOMBIIUIEHHOM OOOPYAOBAaHUM U JJISI U3TOTOBJICHUS TPEXCIONHBIX
Tpy0 u3 crutaBa  V-4%Ti-4%Cr u xoppo3nonHocToiikux craneit 08X 17T u 20X13.

HoBu3Ha M 10CTOBEPHOCTH OCHOBHBIX MOJIOKEHHI, BLIBOJOB M Pe3yJbTATOB JHC-
cepTalMM HE BBI3BIBACT COMHEHUN. MeTolaMi COBMECTHOM TIJIaCTHYECKOM nedopmaruu u tep-
MUYECKONW 00pabOTKH TOJYyUYEeH HOBBIA TPEXCIIOWHBIN KapOIMPOYHBIN, PaIUallHOHHO-CTOMKUN U
KOPPO3MOHHOCTOMKHI MaTepHral Ha OCHOBE BaHaaueBoro criaBa V-4%Ti-4%Cr, 3amuiieHHoro
C TIOBEPXHOCTH KOPPO3HMOHHOCTONKOM heppuTHOM cTanbio Tuna X13 - X17.

N3yueHo cTpyKTypHO-(ha30BOE COCTOSIHUE TPEXCIOWHOTO MaTeprala Ha OCHOBE BaHAIM-
€BOr0 CIUIaBa M CTAIM Ha Pa3IMYHBIX CTAAUAX OOpaOOTKM M YCTAHOBIEHBI 3aKOHOMEPHOCTH
(dopmupoBanus 30HBI 1U((HY3MOHHOTO B3aUMOJICHCTBHS MaTepUAIOB-KOMIIOHEHTOB, OIpEIes-
IOIIEeH MPOYHOCTh MX COCIMHEHMS KakK IOCIIe Mpolecca COBMECTHOTO Je(OpPMUPOBAHUS, TaK U B
npoliecce MOCIeayomEeH TepMruuecKoid 00pabOTKH, MOydyeHbl BaXKHbBIE PE3YJIbTaThl BOIIOIHH
MHUKPOCTPYKTYPBI 110 CEYCHHIO 30HBI B3aUMOJIECHCTBUS, OOBSICHEHBI IPUYMHBI 00pa30BaHMs BbI-
COKOIIPOYHOTO COEAMHEHHUS CTaJIel U CIUIaBOB BaHAIMSI.

OnpeneneHbl MEXaHUYECKUE CBOIMCTBA TPEXCIOMHBIX TPYO U JTUCTOB B MHTEPBAJE TEMIIE-
patyp 20 — 1000 °C. ITokazaHo, 4TO MPU HATPYKEHUH PACTSHKEHUEM U U3THOE TPEXCIOWHBIN Ma-
TepHall «CTallb/BaHaIMEBbII CIIIaB/CTallb» BeleT ce0s Kak MOHOJIUTHBIN MaTepual. XapakTepu-
CTUKH TIpoYHOCTH mpu pacTspkeHuu (6B = 300 — 400 MIla; 602 = 200 — 250 MIIa) TpexcmoitHbix
TpyO mpu Temmneparypax 600 — 700 °C 6onee yem Ha 50 — 100 MIIa npeBsImaoT TPOYHOCTH
AyCTEHUTHBIX U PEPPUTO-MAPTEHCUTHBIX PATUAIIMOHHO-CTOMKUX CTAJICH.

BriepBbie mpoBeneHO MOJEIMPOBAHUE COBMECTHOTO MPECCOBAHUS TPEXCIONHOW TPYOBI
«ctanb/ciaB V-4%Ti-4%Cr/cTanby METooM KOHEUHBIX 371eMeHTOB B mporpamme QFORM wu
OTIpeIeNICHO BIMSHUE MapaMeTpoB AeGOpMallui Ha paclpe/leIeHue TeMIIepaTyphl, HapsHKEHUsS
U 1eopMaIMy 10 CEUSHHIO TPEXCIIONHOM TpyOb! pu pa3HbIx pexxumax A TO.

B yacTu oueHKH coaep:kaHUsA ¥ oGoOpMIeHHS] JUCCEPTALMM HEOOXOJUMO OTMETHTb,
YTO IUCCEPTAlMOHHAs paboTa COCTOUT U3 BBEJCHHS, YEThIPEX TJ1aB, BHIBOJIOB U CIIUCKA HCIIONb-
30BaHHBIX MCTOYHHUKOB. BBeleHHe MOCBSIIEHO 00OCHOBAHUIO aKTYaJIbHOCTH TEMBI, OIpeeie-
HUIO IPUMEHEHUS] KOHCTPYKIMOHHBIX MAaTepUaoB CO CBEPX)KECTKUMHU MapaMeTpaMu SKCILTya-
Tanuu, GopMyIUpOBaHUIO TPEOOBAaHUN K CBOMCTBAM W OIMUCAHUIO MPOOJIEM MOJYyUYEHUS TaKUX
MaTepuaioB. Bo BBeleHUHU OIpenesieHbl 1elb, 3a1a4l UCCIIeI0BaHUS U MPEJI0KEHbBl OCHOBHbBIE
MOJXO/IbI K CO3/IaHHI0 HOBOT'O MaTepualia Ha OCHOBE BaHAJMEBOIO CIUIaBa U KOPPO3UOHHOCTOM-
KOi1 cTanu.



B nepBoii riaBe npeacTaBieH aHATUTHYECKUI 0030p JIUTEpaTyphl IO TeME AUCCepTallH-
OHHOM paboOThI U MOKA3aHO, YTO HA MOMEHT Hayasia pabOThl BaHAIMEBbIE CILJIaBbl HE MCIIOIb30-
BAJIMCh KaK KOHCTPYKIIMOHHBIM MaTepHai Uit paboThl B CPElax C MOBBIIICHHBIM CO/EpKaHHEM
O, N, H u3-3a ux oxpymyuBaHus IpHU B3aUMOJECUCTBUHU C JAaHHBIMU NPUMECSIMH IIPU TEMIIEpaTy-
pax Boie 400 °C 1 HU3KOH KOPPO3HOHHOM cTOHKOCTH. OOOCHOBaHA MEPCIIEKTUBHOCTD MCIIOJIb-
30BaHUs BaHAJMEBBIX CIUIaBoB cucTembl V-Ti-Cr npu ycioBUM UX KOPPO3MOHHOM 3aIMTHI IS
paboThI B CBEPXKECTKUX YCIOBHSIX IKCIUTyaTallMM, B TOM YHUCIE JUIsI 000JI0UEK TBAJIOB PEAKTO-
pOB Ha OBICTPBIX HEUTpOHAX, padoTarmux B ycinoBusx 3SATL] u npyrux sHEpreTHYeCKux ycra-
HOBOK.

Bo BTOpOIi ri1aBe 000CHOBaH BHIOOP MaTEepPHAOB-KOMIIOHEHTOB JJI CO3/IaHUS MHOTO-
CJIOMHOI0 MaTepUila ¢ BBICOKOW KapOIPOYHOCTHIO, PAAMALMOHHOW U KOPPO3UOHHON CTOMKO-
CTBIO, a TaK)K€ OIMHKCAHBI UCIOJIb30BAHHBIE 00pa3lbl U METObI UccienoBaHus.. OOOCHOBaH BbI-
00p 3alMTHOTO MaTepuaia M3 4Yuciia craiedl (peppuTHOro Kiacca, KOTOpble MMEIOT CBOMCTBA,
Haubosee OMM3KUE K CIutaBaM BaHaaus. OmucaHbl COCTaBbl BRIOPAHHBIX MaTepUajoB, METOIbI
MOJIY4YEeHHUsI TPEXCIOWHBIX MaTepHajIoB, UCCIEIOBAaHUS MUKPOCTPYKTYpBI, aHaJIH3a pacrpeaese-
HUSL XUMHUYECKUX 3JIEMEHTOB BOJIM3U IPAHULIBI COEUHEHHSI CIIOEB, U3MEPEHUS MUKPOTBEPIOCTH,
MEXaHUYECKUE UCIIBITAaHUS Ha PACTSHDKEHUE U U3THO0

B Tpertbeii ri1aBe npuBeeHbl Pe3yabTaThl SKCIEPUMEHTOB I10 MOJTYYEHUIO MJIOCKUX 00-
pasioB TpexcioiHoro Matepuana «craib 08X17T/Banaauessiit ciuiaB V— 10%Ti— 5%Cr/cranb
08X17T» meromoM COBMECTHOM ropsiueii aedopmarueii Ha ycranoske Gleeble System 3800 u
pe3yabTaThl UCCIENOBAHUS €T0 CTPYKTYpPHIL, (pa30BOro cocTaBa M MeXaHHMUECKUX cBOMCTB. [loka-
3aJ1 BOBMOKHOCTD IMOJYYCHHSI TPEXCIIOMHOTO Marepuana «cranb/criaB V-Ti-Cr/ctanb» ¢ obpa-
30BaHUEM «I1E€PEXOTHON» 30HBI MU y3HoHHOTO B3auMojeiicTBusa TonmuHoi 10 — 100 MkM Ha
IpaHULIE COEAMHEHHS] MaTepHalOB-KOMIIOHEHTOB, MPEICTaBIISIONIeH cO00N HENpEephIBHBIN Psij
TBEPJBIX PACTBOPOB C MOHOTOHHO M3MEHSIOIIMMCA XUMHUYECKHUM COCTaBOM 0e3 00pazoBaHMS
BTOPBIX XpYNKUX (a3.

B 4erBepToOii ri1aBe IpPEACTABICHBI PE3yJbTAaThl MOJCIMPOBAHMS MPOLIECCOB Aedopma-
[IUU TPEXCIONHOM TpyOHOM 3aroTOBKM Ha OCHOBE BaHAJMEBOIO CILJIaBA U CTAJM, BBIIIOJHEHHOTO
METOI0M KOHEUHBIX 3JIEMEHTOB C UCIOJb30BaHUeM mporpammuoro nakera QFORM. Tlokazano,
YTO MPECCOBaHHUE MO JAHHOMY PEXHMMY MO3BOJISET MOJIYYUTh XOPOIIee KaueCTBO COEIMHEHUs
CJIOEB M PaBHOMEPHOE paclpe/ieieHue CTaJbHOIO MOKPBITUS MO CEYEHUIO U JJUHE TpYyObl. Pe-
KOMEHIOBaHHBIN peXUM B JalibHEHIIEM ObLI peanu30BaH MPH COBMECTHOM IPECCOBAHUU TpeX-
CJIOMHOI TPYyOHOM 3arOTOBKH «CTaJib/BaHAJMEBBINA CIUIAB/CTaNb» HA MPOMBIIUIEHHOM 000pyno-
BaHU.

B nfATOIi ri1aBe IpeCTaBICHbI Pe3yJbTaThl SKCIIEPUMEHTOB 110 UCCIIETOBAHHUIO CTPYKTY-
PBI B MEXaHHYECKHUX CBOMCTB TPEXCIOMHBIX JINCTOB M TPyO Ha ocHoBe crutaBa V-4%Ti-4%Cr ¢
HOKPBITHEM M3 CTajed (QeppuTHOro W (HeppUTO-MAPTEHCUTHOTO KJIACCOB, M3TOTOBJICHHBIX Ha
npoMbIiuieHHOM o0opynoBanuu AO «UM3y.

Huccepramus us3nnoxkeHa Ha 168 cTpaHMIIaX MAIIMHOMHMCHOTO TEKCTa, COAEPKUT 32 Tabd-
munbl, 112 pucynkoB, 6ubanorpadpuueckuii cnucok cogepxut 131 naumenoBanue. Hanucana
IPaMOTHO U XOPOIIO WILTIOCTPUPOBaHa, 0(popMIIeHa XOPOIIIO.

OcHOBHBIE pe3yNbTaThl UCCIIEIOBAHUS, TOTYYCHHbIE COUCKATENEM, J0JI0KEHBI U 00CYXK-
JICHBI Ha POCCUNCKUX U MEXKIYHAPOJIHBIX TEMAaTHUYECKUX KOH(EPEHIHSIX, T.€. JOCTATOUYHO MOJIHO
M3BeCTHBI oOmecTBeHHOCTH. B 2014 Toy couckarens mpoliien CTaKUPOBKY C MPEACTaBICHUEM
pe3yabTaToB Auccepraid B ['aHHOBepckoM yHuBepcuteTe wumenu Jleibuuma (Leibniz
Universitat Hannover, cokp. LUH), r. I'annosep, I'epmanus. [To Teme auccepranuu omyoJuKo-
BaHO 15 meyaTHBIX padoT, U3 KOTOPHIX 4 CTaThbU ONMYOJUKOBAHBI B HAYYHO-TEXHUYECKUX KYP-
Hanax, pekomeHaoBanHbIXx BAK, u 11 nmyOnukanuii B Apyrux uM3JaHUsIX U cOOpHHKAaX TPYIOB
HAYYHBIX KOH(QEPEHIIUH.

3amMeuaHus Mo AUCCEPTAIIMOHHON paboTe

B xommosurun «Crainb//criiaB BaHaaus//CTaab» B CUIy pas3auduii B Kod(duimenTax

TEPMUYECKOTO paciiupenus npu temneparypax Boime 600°C (moutu Ha 20%) npu TEPMHUECKUX



Katkax MOTYT BOBHHUKHYTh HAlPSOKEHHS, yPOBEHb KOTOPBIX MOYKET IPHBECTH K yCTaIOCTHOMY
Pa3pYIICHUIO KOMIIO3UIMH. K coXaNeHno, B IMCCEpPTALU HET OLCHOK M 3KCIIEPUMEHTOB 110
HCIBITAHUIO COC/IMHEHHS B IPOLIECCE TEPMOLUKIHPOBAHMUSL.

Nmerotes cBemenus o Tom, uto TIpH JIETUPOBAHWM BAHA/MUS «IIOJAPA3MEPHBIMHY JTEMEH-
Tamu, Takumu Kak Fe, Cr u 1p., nae OpH OTHOCHTENTBHO HEBBICOKHX rroencax o6iyuenns pa-
AMAlMOHHOE pacmyXaHue pocruraer 80-90 % (cruias V-5%Fe). B 510l cBS3u BO3HMKAET BO-
fIpOC O pannaluOHHON CTOMKOCTH NPEIIOKEHHON KOMIIO3MINY, He NPOU30MAET JIH CHIIBHOE
pacnyxanue nuhdy3uoHHOro c1os mUpHHOH 1025 MKM 3a cyer IpoHUKHOBeHUs Fe u Cr B V
H, COOTBETCTBCHHO, OTEPE TEIIIOBOIO KOHTAKTA MOKPBITHS ¢ MOTIOKKOH 1 ero paspyuieHuro?

K coxanennto, pabota ne nurena opdorpaduuecKux ¥ rpaMMaTHIECKHX HETOYHOCTEH,
MMCIOTCS HE IONHBIE BHIXOJHBIC JAHHBIE Y Psiia THTEPATYPHBIX HCTOYHHKOB.

OTMeYeHHbIC 3aMeyUaHusi HOCST CKOpCE XapakTep MOoXXeNaHHH aBTOpY Ha Oyjayliee u He
3aTparuBaloT OCHOBHBIC MOJIONKEHHS U BBIBOJBI, TIPSACTABICHHBIC B JUCCEPTALIMOHHON padoTe.
bonee Toro, nuccepranmonnas pabora Hewaiikunoit T.A. 1o IIOJIYYEHHBIM pe3yJIbTAaTaM M BhI-
BOJlaM, IIPEICTAaBIEHHbIM HAYYHBIM HOJI0KEHUAM MOTHOCTHIO COOTBETCTBYET Kputepusm Iloso-
xenua BAK Poccniickoit ®eneparmm, IPEABABIACMBIM K KaHAMIATCKUM AMCCEPTALUSIM, H
TPCACTABIISET CO6OM 3aKOHUEHHYIO KOMILIEKCHYIO Hayunyro paboty. Conepxanue aBTopedepa-
Ta TIIOJTHOCTBIO COOTBETCTBYET OCHOBHBIM TIOJIOKEHUAM JIUCCEPTALIHH,

Jucceprannonsas pa6ota mpPOM3BOIUT XOpolllee BIEYaTICHHE Onarogapsi BHICOKOMY
YPOBHIO SKCIICPHMEHTAIIEHOTO UCCIENOBAHUS M 3aCHYXKUBAET MONOKUTENBHOM OLICHKH, a e€ aB-
T0p, Hevaiikuna Tatbsina AnatonseBHa, 3a CO3MIaHMEe TPEXCIOHHOIO MaTepuana Ha OCHOBE Ka-
PONIPOYHOTO BaHagueBoro cruasa V-(4-10)%Ti-(4-6)%Cr, 3ammmerHoro ¢ MIOBEPXHOCTH KO-
PO3HOHHOCTOMKOM CTalbl0, M U3YYEHHE ero CTPYKTYPBI U MEXAHUIECKUX CBOMCTB 3aCIyKHBAET
IPHCYXICHUS YUYCHOW CTENCHU KAHAWAATA TEXHUYECKUX HayK no crneuunanpHocTH 05.16.01-
MCTAJIOBEICHUE H TepMUYECKast 00paBGoTka METAIOB U CILIABOB.

Odunuanbaeii onnonesr,
3aciyKeHHBIH JAesTeNh HAYKH U TEXHHKH PO,
3aciysKeHHBIH PaGOTHUK BBICIIEH IIKOJIBI PD

W.o. 3aBenyromero kadbenpoit HUSY MU®U, @ o e
00

A.¢.-M. H., mpodeccop b.A Kanuu

Ceenenns 06 oGUIHATEHOM ONMOHEHTE:

bakalin@mephi.ru Kanun Bopuc Anexkcannposuy, HaruonaspHpi HCCIIeI0BATEILCKHIA sSep-

HbIH yHuBepcuteT « MUy, ajpec: 115409, PO, r. Mockaa, Kamupcekoe m., 31, Tenedon: 8
(499) 324-31-65.
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