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Ha aBropedepar nucceprauun Muxauna Mropesuya Pasymosckoro Ha Temy «JIuddysus
cucremax tyromnaskux meramios ¢ OLIK pemwérkoii: Ti / Ti-Zr-Hf-Ta-Nb-Mo u Ti / Ta»
NPE/ICTaBICHHOM Ha CONCKAHNUE Y4EHOH cTenenu kanaunara GU3nKo-MaTeMaTHIECKUX HAYK 110

crieluansHOCTH 1.3.8. «pu3nka KOHIEHCUPOBAHHOTO COCTOSHUSD)

HAucceprauuss M.U. Pasymosckoro mocesimena npobneme auddysuonHoi ycToiumBocTH
BeICOKOSHTpONHMiiHOrO cruiasa (BOC) Ti-Zr-Hf-Ta-Nb-Mo, KOMIIO3MLMSI KOTOPOrO COCTOUT 13
mecTy TyrornaBkux mMetauiosB ¢ OLIK pemerkoii. B 3toit pabore B cucreme Ti/BOC meromom
MUKpOpenTreHocnekTpanbHoro ananuza (MPCA, electron probe analysis) 6bumn mnomyuersi
KOHLCHTPALMOHHBIE PACMpPENesIeH st BCeX WeCTH komnoHeHToB BOC mocne muddysronHoro
omkura npu 1473, 1573 n 1673 K. Kpowme storo 6buta nsy4sena nuddysus s nape Ti/Ta, kotopas
clyxkuia B KadectBe oOpasua-cunerens. Ilockoipky B Hacrosimee Bpemss BOC Ha ocHoBe
Tyromnaskux meramios ¢ OLIK peuerkoii paccMaTpuBarOTCs KaK MEPCHEKTHBHBIE MATPULIbI IS
CO3MaHMsl JKAPOTIPOYHBIX CIUIABOB, CIOCOOHBIX K OKCIUIyaTalMd IIPU TOBBIIIEHHBIX T10
CPaBHEHHMIO € TPAAMLUMOHHBIMH JKApPOIPOYHBIMM HUKENEBbIMU CIUIABAMH TEMIEPATYpaX, TO
AaHHAs TEMa SABJAETCA aKTyallbHOH. OO6paboTka KOHLEHTPALMOHHBIX KPUBBIX METONAMH
Morano u Xosnna mno3Boanna ONpEeNenUTh NAPLHAIBLHbIE ko3pduuunentsr mubdysuun u
IapaMeTpbl ypaBHEHHS AppeHuyca s BceX KOMIOHeHTOB BOC, YTo 1ano OCHOBaHHe s
CPaBHHUTEJBLHOIO aHanu3a MU PY3HOHHOM NOABIKHOCTH aTOMOB B BOC M B YHCTHIX METajIax.
OCHOBHOM dKCTIEPUMEHTANIBHBIH Pe3yJbTaT paboThl — 3TO YCTAHOBJIEHHBIH (axT Oonee BrICOKOM
ckopocTu uddy3nn aTOMOB HEKOTOPBIX dIeMeHTOB kommosumun BAC (Mo, Ta u Nb) mno
CPaBHEHHIO CO CKOPOCTBIO camMomuddysumu B 4yucThix Meramiax. TO eCTh HMMEeT Mecro
HApyLIEHHE H3BECTHOrO MOJIOXeHns (copmyamposanHoro juis Meramios ¢ T'IK pemerkoii),
YTBEpXKAAroLIero, 4ro Aud@dy3noHHast MOABMIKHOCTb aTOMOB KOMIIOHEHTOB B BAC CHIDKASTCSL.
[losyueHHBIH pe3ynbTar sBIsSeTcsl aGCOMOTHO HOBBIM.

PaGoTa BBIMOJHEHA HA XOPOIIEM 3KCIEPUMEHTAILHOM YPOBHE C HCIOJb30BAHUEM
COBPEMEHHBIX ~ aHANMTHYECKMX MeTOAOB Takux kak MPCA u sHeprommcnepcroHHas
penTrenosckas cnektpockomist (JAPC, energy dispersive X-ray spectroscopy), koropas B
HaHHOU paboTe MCIOJB30BANACh VIS KAYECTBEHHOTO aHAJIN3a OOJACTH cBapku auddys3nonnbIx
map. McmonesoBaHue COBpPEMEHHBIX aHanuTH4eckux Metonos: MPCA u DJIPC, a Takke
TPaMOTHOE HCMONb30BaHME METONOB MotaHo u Xdaja A ONpemeneHus MapLUaIbHBIX
k09 PuureHToB nupdysun Becex komrnonentos BOC, yKka3bBaloT Ha BBICOKYIO KBAJIU(PHUKALIUIO

AUCCCPTAHTA M CBUAETENLCTBYIOT O  HAJIEXKHOCTH TONYYCHHBIX WM  PE3yJIBTATOB.



OOHapyKeHHBIH 5KCIIEPUMEHTANBHBIH (HAKT CKIOHHOCTH HEKOTOPBIX KoMronentos BAC (Mo,
Ta, Nb) k Gonee untencupHOMy IH(QY3HOHHOMY NEPEMEILEHUIO B MATPUIIE TIO CPABHEHHIO C
camonubdysueil B UMCTBIX MeTaLIax 3aCiy:KUBaeT 0coboro BHUMaHus, OGHApYKEHHE TOro
SBJIEHUsI MOTPeOyeT najbHEHINero momcka M OOOCHOBaHMS HOBBIX (JIOMONHHUTENbHBIX 110
OTHOMIEHHIO K YK€ MMEIOIIMMCs) KpuTepues oTOopa KoMmoHeHToB misi BOC, ocobenHo mpu
cosnauni BIC Ha ocHose Tyromnaskux OLIK meTasioB. D10 06CTOATENBCTBO CBUIETEIBCTBYET
O MEPCIEKTMBHOCTH JAHHOI'O HAMPABIIEHUS UCCIIEIOBAHMUIA.

Ilo aBropedepaTy mucceprauuy HEOOXOAMMO CHeiaTh 3aMEYaHHe, KACAKOIIEEcs
ucnonbosanus merona MPCA. B asropedepare He ykasanbl ycioBust paGoThl PEHTT@HOBCKOTO
MHKDPOAHAIM3aTOpa, HEe YKa3aHa JIMHUS XapaKTePUCTHYECKOIO PEHTTEHOBCKOTO H3JTyueHHs,
KOTOpasi Oblla MCIIONb30BaHa, OTCYTCTBYET AHAIM3 KOMIO3WLMU CIIABA C TOYKH 3PEHUS
3(p(EeKTHBHOCTH BBOIMMMBIX IPOrPAMMHBIM OGECTICUEHHEM PEHTTEHOBCKOTO aHanM3aTopa
MOTPaBOK HA PEHTI'€HOBCKOE M3JIy4E€HHE [UIs ONpenesIeHus] KOHLEHTpaluy KoMrnoHentos BOC.
B cBsi3u ¢ sBneHneM BTOPUYHOI (iyopecLeHIny, BOSHUKAIOMEH B GOJee JIErkUX 31eMEHTax B
OKPYXKEHHM TsDKEJBIX, onpejeneHue meroqoM MPCA KOHUEHTpalMM B MHOTOKOMIIOHEHTHOM
CHJIaBe, COCTOAINMM W3 3JIEMEHTOB C CHJIBHO pPa3JIM4alliMMHUCS aTOMHBIMH BECAMH
(Bapeupyromumucs ot 47.87 a.e.m. aust Ti no 180.95 a.e.m. mns Ta), na ewe B ciydae, Korga
KOJIMIECTBO KOMIIOHEHTOB CIIIABA PABHO LIECTH, MPECTABJIAET COGOI HETPUBHATBLHYIO 32134y .
[TockosbKy aTOMHbIE Beca KOMIIOHEHTOB CIIABA CHILHO PA3HSTCS, TO U YCIIOBUS BO3OYXKIeHMUST
PasiMYHBIX  JIMHWH  XapaKTEPHCTHYECKOTO DEHTTEHOBCKOTO H3NYYEHHS JUISl  PAa3HbIX
koMnoHeHTOB BOC Oynyr pasHble He TOJNBKO M3-32 PAsHOHM BEIMYMHBI TOTEHIMANA
BO30YXK€HUs TOH WM MHOM JMHMM XapaKTepHCTHYECKOro PEHTT€HOBCKOIO M3JyYEHHUS B
AaHHOM KOMIIOHEHTE CILIaBa, HO U u3-3a 3(dexra BTOpu4HON (iyopecueHny. PeHTreHOBCKUe
MONPAaBKH HA BTOPHYHYIO (IIyOPECLEHLMIO M UX YHCIIEHHbIE 3HAYEHUS PA3TUYHBI JUIs PAasHbIX
komrioneHToB BOC (mnst Ta COOTBETCTBYIOIIAs PEHTTEHOBCKAS MONPaBKa BOOOLIE OTCYTCTBYET),
MO3TOMY [PEACTABIISETCA TONe3HOH (M HeOOXOAMMOH) NpenBapUTeNbHAS «TPamyHpPOBKay
komroHeHToB BOC orHOcuTensHO uyscTBHTENbHOCTH MPCA K OMNpEeNEeNIEHHI0 TON TIU UHOMH
KOHLEHTpaLwH. Takoit aHaIH3 KOMIO3HIMU C LE/TbIO MOBBILIEHHs HAEKHOCTH B ONPENENEHNH
KOHLEHTpaLwy komronerToB BOC nossomin 6b1 060cHOBaHHO BHIGPaTh Hanbosee YCTOMUNBYIO
K BOSNEHCTBHIO BTOPHYHON (IIyOpPECHEHIMH JIHMHHIO XapaKTePUCTHYECKOTO PEHTIEHOBCKOIO
M3JyMCHHSI ~ MJIH, MOXeT ObITh, yKa3adl Ha HEOOXOAMMOCTb  HCIONBb30BATh  IBE
XapaKTePUCTHYECKHE JIWHHHU, YTO ObUIO ObI ¢ MOEH TOYKM 3PEHMS, YYMUTBIBAsK CIIOXKHBIN COCTAB
B3C, coscem ne numnum. MiMerowerocs B aBTopedepate 3aMedyaHus ob1Iero XapakTepa, 4To
dyBeTBUTENbHOCTE MPCA cocrasnsier Benuynny mnopsaka 1.0 at. %, B IaHHOM Cilyqae SIBHO

HEOOCTATOYHO.



CrenanHoe 3ameuaHue, OIJHAKO, HE MOYET M3MEHHTb OOIIErO MOJOIKHUTENHHOIO
BICYATIICHNs. OT NMCCEPTALMM, OCHOBHBIM JOCTH)KEHHEM KOTOPOii SIBISIETCS, BO-HEPBBIX,
nojtyuenne Habopa AU Hy3NOHHBIX KOHCTAHT B BHAE NapLUATbHBIX K0d(bduimentos nuddysun
XMMHYECKHX 3JIEMEHTOB MHOTOKOMIIOHeHTHOro BOC Ha ocHoBe Tyromraskux meramios ¢ OLK
PEIIeTKOM, H BO-BTOPbIX, OOHapyxenne >(Qexra NPEBBINEHHS 3HAUEHHH NaPLUATBLHBIX
ko3pdunmentos auddysun Takux kommonentos BOC kak Mo, Ta u Nb nan xoapuumenTamu
caMoanddy3uu STHX OSNEMEHTOB B YHCTBIX METALIAX, T.6. OGHAPY)KEHHUE addexra
MPOTHUBOMOJIOXKHOMY TOMY, 4TO HMeeT Mecto B BOC, ocHoBaHHBIX Ha merammax ¢ I'TIK
peuIeTKom.

Hucceprauns M.U. Pasymosckoro «{uddysust B cHCTeMax TYrOIIABKMX METAjiIoB C OLIK
pemérkoii: Ti / Ti-Zr-Hf-Ta-Nb-Mo u Ti / Ta», nocesimennas mpobieme auddysHoHHOI
YCTOHYHBOCTH KOMIIOHEHTOB BBICOKOSHTPONIMIHOIO CIUIABA, OCHOBAHHOIO Ha KOMMO3MLIMH,
COCTOAMEH W3 MIECTH TYTOIUIABKUX METAJIOB, COOTBETCTBYET TPEGOBAHUSIM, MPEIbSBISIEMbIM K
AHCCEPTALMSIM HA COMCKAHHWE YYEHON CTENeHH KaHAuaaTa (PU3HKO-MATEMaTHYeCKHX HAYK II0
cneunanbHocTi 1.3.8. «(usnka KOHIEHCHPOBAHHOIO COCTOSIHHS», a  ee aBTop, Muxaun

Hropesuy Pa3yMOBCKHii, 3aCIly)KHBAET MPHCYKICHUS HCKOMOM CTETIEHHU.

['naBHeIi HayuHbIi coTpynHuk UHCcTHTYTA
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