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Ha aBTOpedepaT JUCCEPTALHOHHOI PaGoThI

MumneBa Pomana BiragumupoBuya

«CTPYKTYPA U MEXAHUYECKME CBOMCTBA IIEPCIIEKTMBHOM
TEIUIOTEXHUYECKOM CTAJIM 10X10K3B2M®BP», MIPEACTaBIEHHON Ha
COMCKaHHE YYEHOH CTENIeHM KaHIWAaTa TEXHHUYECKUX HayK II0 CIEIHAIbHOCTH

05.16.01 «MeTtamnoBeneHue U TepMuIecKas 00paboTKa METAIIOB U CITIABOBY.

B cBere coBpeMEHHOro pa3BUTHS TEXHHKH W MHPOBOM 3KOHOMHKH 0C060
BOKHBIM SIBIIETCS pa3spabOTKa TEOPETUIECKIX OCHOB U MPAKTHYECKHMX PEIIEHHH IO
CO3IaHHIO TICPCIIEKTUBHEIX OTEYECTBEHHBIX TEIUIOCTOHKHMX CTajlei, CIIOCOOHBIX
paboTaTe NpH CBEPXKPUTHYECKUX TEMIIEPATYPaxX M AABIEHHUSX [apa, YTO B CBOIO
o4yepenr MNPUBEAET K CymecTBeHHOMY yBenumdeHuto KIIJI mapoTypOHHHEIX
yCTaHOBOK. VIMEHHO B TakOM HampaBlIeHHH ObLIa CIUIAHWPOBAHA M IIPOBEEHA
AUCCcepTalroHHas paboTa, IpeacTaBIeHHAs B pacCMaTpUBaeMOM aBTopedepare.

I'maBHOW 1enbl0 paGoOThl SABJAETCS NOBBILIEHHE TEMIIEPATYPhl 3KCILTyaTallHH
BBICOKOXPOMHUCTBIX  ctaneir 1m0 620-630°C 3a cuer MomuduUKauu HX

MHUKPOCTPYKTYPbI ITyTEM HAINpPaBIE€HHOIO JIETUPOBAHUS U OTPAbOTKH DPEXHMMOB

TEPMOOOPabOTKH.



B kadecTBe aHajora MCIOJIL30BAaH COCTaB TEIUIOCTOMKOM cramu P92,
nerupoBanHodi Cr, Mo, Ni, V, Nb, W, N, B. Ilpu co3manum crajim HOBOIO
nokojnenus, 10X10K3B2M®FBP, pa3pabdorannoiit Ha 6aze HIY «benl Y», aBTopom
IpUMeHEeH MPUHLMWI JIETUPOBAaHHUS, 3aKIIOYAIOLIUNCI B YBEIHUYEHHM COJEPIKaHMS
xpoMma B ctaid ¢ 8,75% mo 10% mac., JONOJTHAUTENBHOE JIETHPOBaHHE KOOAIBTOM U
MOBBIIIIEHWE COJEpP)KaHUsT Oopa Hapsioy C YMEHBIICHHWEM COJIEpXKaHUs a30Ta.
Jlo6aBiieHre KoOaIbTa M YBeTHUYCHHUE Coep KaHus O0pa HalpaBIeHO Ha IOBBIIICHHE
CONPOTHBIIEHHS IMOJN3y4eCTH 3a CUET CHIDKEHHS CKOpocTH IH((dy3UOHHBIX
IIPOIIECCOB B MaTpPHIle U CKOPOCTH YKpyHHEeHHs kKapOumoB M,;Cs, B TO BpeMs Kak
YMEHBIIIEHHE CONEpPXKaHUs a30Ta MNpPeJOTBpalllaeT BBIAEICHHE HEMEeTAJNINYECKUX
BKJIFoueHn BN.

TakuMm 00pa3oM, HayyHas HOBU3HA U IPAKTHUYECKas aKTyalbHOCTb JAHHOU
paboTel 00ycioOBI€Ha NOBYMs IIpWYUHAMH. BO-TIEepBBIX, H3yUYeHHE CTPYKTYyphl U
MEXaHUYECKUX CBOMCTB [JaHHOW CTald MO3BOJIUT PACIIMPHUTH MPEACTAaBICHHUE O
MHUKPOCTPYKTYPHOM CTPOEHUH BBICOKOXPOMMCTBIX TEIJIOCTOMKUX CTAJIEW, BHECET
CyLIECTBEHHBIM BKJIaJl B IIOHHMaHHWE MEXaHH3MOB IIOJI3yYeCTH, MaJOLMKIOBOM
YCTAJIOCTH M XPYIKO-BA3KOro nepexona. Bo-BTOpeIX, U3yUeHHe IpeasiaraeéMoi CTanu
MOXET CTaTh CepbEe3HBIM TONYKOM JJisi BHEAPEHHUS B IMPOU3BOJICTBO OTEYECTBEHHBIX
CTaJledl HOBOIO IIOKOJICHHWSI W IIO3BOJIUT OTKAa3aThCsi OT WMIIOPTHON MPOAYKIIHH,
IIOCKOJIBKY H3y4aeMas CTajlb C yHUKaJbHBIM Ha0OpOM CBOMCTB HMMEET BBICOKHI
[IOTEHIMAJI JJI1 MCIONb30BaHHWS B KadecTBe MaTepuaia il W3TOTOBJICHHUS
3JIEMEHTOB, PaCCUMTAHHBIX HAa CBEPXKPUTHUECKHE MapaMeTphl mapa. AKTyalbHOCTh
JIaHHOM paboThI HOCUT KaK (yHIaMEHTaJbHBIN, TaK U MPaKTHYECKHM XapaKTep.

B muccepranuonHoif pabore MumnueBa P.B. mocraBieHa wu peieHa
MaTepHaloBeIYecKas 3a7ada H3y4YeHHs 3aKOHOMEPHOCTEH M YCJIOBHM CO3TaHHS
HEOOXOMUMON MHKPOCTPYKTYPBI BBICOKOXPOMHCTBIX TEIUIOCTOMKHX CTalel u
HOCTIKeHMsT €€ CTabMIPHOCTH B TIpoIecce OKCIUTyaTalldd IIPH  BBICOKHX

TeMIIepaTrypax B YCIOBHAX KaK CTATUYECKOI'0, TaK U IIUKJINYECKOT O HarpyxcHusl.



Ha ocHOBe BCEeCTOPOHHETO M3y4YeHHUs JTUTEPATYpPHBIX NAHHBIX CINIAHUPOBAaH U
MIPOBENEH OOIMMPHBIA P MCCIENOBAaHUNM MEXaHWYECKUX CBOMCTB IIPH Pa3IHYHBIX
crmocofax CTaTMYeCKOTO M JUHAMHUYECKOrO0 HarpyXeHHs, a TaKXKe CTPYKTYypPHBIX
UCCIIEOBAaHUM BBICOKOTO YpPOBHS Ha COBPEMEHHOM CepTUGUIUPOBAHHOM
o00OpynOBaHMH,  IO3BOJIMBIIMX  ONWCAaTh  MEXAHU3M  YCTOMYMBOCTH  OT
TpaHCHOpPMAIIUU CTPYKTYphl B CyO3EpeHHYIO, OIpeleleH ONTHMAJbHBIA PEXUM
oTmycka mpu Temreparype 770°C , KoTopbIit obecriedr HeoOX0IUMEbIe ITOKa3aTeNlH
MEXaHMYECKUX CBOWCTB, BBICOKOE€ COIPOTHUBICHHE  BBICOKOTEMIIEpATYypPHOMI
TOJI3YYEeCTH U MAJIOIUKIOBOH ycTanocTi. COMpOTHBIIEHHE TTOI3YYeCTH 00YCIOBIEHO
CTOHKOCTBIO KapOuImoB M,3Cs K yKpymHeHHIO Onaromapsi HHU3KOH MexdasHoOU
DHEPrUM KOTEPEHTHBIX TpaHUI] M COXPAaHEHHI0 UX KOTEPEHTHOCTH IIpU
JONrOBpeMeHHOM mom3ydectu. Llemoyku 3Tux kapOWIOB MO TpaHHUIAM peeK
CHEePXXMBAIOT TpPaHCHOPMAIIUIO PEEUYHOM CTPYKTYpsl B CyO3epeHHyI0 3a CYeT
TOpMO3siliel cunbl  3uHepa. BBIIBIEHO, UYTO [ONOJHUTENBHOE BBIACIECHHE
KapOboHuTpUI0B MX, oboralieHHbIX BaHaIueM, Ha NIEPEXOTHON U yCTaHOBUBIIEHCS
CTaIUsAX IOJ3y4ecTH obecreunBaeT HOIMOJHUTENBHOE AUCIIEPCUOHHOE YIIPOYHEHHeE,
YTO B COBOKYIIHOCTHM C BIHSHHEM KapOunoB Mj,;C¢ HUBEMUpyeT CHUXKEHUE
TBEPIOPACTBOPHOIO yIPOYHEHMs K3-3a BblaeneHus udactul ¢asel JlaBeca. Kpome
Toro yactuilbl NbX, Hapsay ¢ HOMOJHUTENBHO BeIAeIMBINEMHUC mociae 10 000 u Ha
AucIoKanusax kapoonutpunamu VX, 3pGekTUBHO TOPMO3ST ABMKEHHE AUCIOKAIIHI
BHYTPH DpE€EK, YTO TaKXKe YBEIWYHBAeT CTOMKOCTh PEEUHOH CTPYKTYPHl MPOTHB
TpaHchopMaluu B cy03epeHHyI0. BpeMms no paspymrenus cramu 10X10K3B2MOEP
IpH UCHBITaHUMU Ha noisydects npu 650°C u Hampsikenun 120 MIla cocraBmiio
39437 4, yTO B HacTOsILee BPeMs SBISIETCS YHUKAIBHBIM PE3YJIbTaTOM U HE MMEET
aHajoroB HM B Poccuu, Hu 3a pybOexom. [lpemen mUTENbHOW NPOYHOCTH,
pacCUMTaHHBIM ¢ MOMOIIBI mapamerpa JlapceHa-Muiiepa Ha  OCHOBE
SKCIIepPHMEHTAIBHbIX NAHHBIX Ipu Temmepatypax 600-650°C, 3a 10’y mpu
temiepatype 650°C cocraBmser 114 MIla. Dto 3Hadenume mnpuMepHo Ha 50%

Oonpie, yeM mas ctanu P92, u mpumepHo Ha 35% Gonblue, 9eM mis ctamu P92 ¢



3%Co. Takoe coOmpOTHBICHHE IIOJ3YyYECTH CTalM oOecmednBaeTcs Onaromaps
BBICOKOM CTa0MJIBHOCTH CTPYKTYphl. BEISBI€HHass pOJb JIETUPOBAaHUSA U
CTPYKTYpHBIX (AKTOPOB B ITOCTFDKCHHH BBICOKOT'O COIPOTUBIEHUS IOJI3y4ECTH
MOXeT OBITb HCHONb30BaHa [JI pa3pabOTKM HOBBIX  TEIUIOTEXHUYECKUX
BBICOKOXPOMHUCTBIX CTajiedl. Ha OCHOBe MOMydeHHBIX pe3yJbTAaTOB IMPEMJIOKEH U
3alaTeHTOBaH XUMHUYECKHUH COCTaB BBICOKOXPOMUCTOW CTalld HOBOT'O IIOKOJIEHHS C
MOBBIIIEHHON JUTUTENHHOM MPOYHOCTHIO (rmateHT Ne 2585591).

I[lo aBropedepary  pmuccepTauMu  HWMEETCS  HECKOJNBKO  3aMedyaHHid
PEKOMEHIaTeIbHOTO XapaKTepa, He BIMSIOMMX Ha ee OOIIyI0 IIOJIOXUTENbHYIO
OLICHKY:

L IIpuy nomHOM ¥  rIyOOKOM  ONMHUCAHWM  TEOPETHUYECKOH |
SKCIEPUMEHTAJIbHOM YacTH Majo y[eJleHO BHUMAaHWsS IepPCIeKTUBaM OMpPOOOBAHUS
3allaTeHTOBAHHOMW CTaJId B PEAJIbHBIX TEIUIOHATPY)KEHHBIX U3IEIHSIX.

2 Bo BTropom ab3arie 4-i rnaBbl HapyllleHa IPUIUHHO-CIIEACTBEHHAS CBS3b
BO (¢paze: «Hccmemyemas craibp JEMOHCTPHPYET JHHEMHYIO 3aBHCHMOCTH
IIPWJIOXKEHHOIO HaIpsDKEHUS OT BpeMEeHH A0 paspylieHHs». B MOamucu ke Imox
pHUC.5 HaMKMCaHO MPaBUIIBHO.

3 He onpasnanHo, o HaleMy MHEHHIO, IPUMEHEHHE B PsIe MECT TEKCTa
aBTOpedepara  HapOYHTO-HOBOMONHOTO  OMNpENENeHHs  «MHKPOCTPYKTYDPHBIH
IU3aNH.

OuenuBas TuccepTallMOHHYIO paboTy MumineBa P.B. MOXHO ¢ YBEpEHHOCTHIO
KOHCTAaTHpOBaTh, 4YTO  aBTOPOM  BBINOJHEHO  CAMOCTOSTENIbHOE  Hay4HOE
HCCIIEJOBAHKE C HCITOJIb30BAHNEM COBPEMEHHBIX METOIOB U METOAUK HCCJIEIOBAHHS.
JloCTOBEPHOCTE Pe3yIbTAaTOB 00ECIIEUNBACTCsl KOMIUIEKCHBIM MOAXO00M K PEIIEHHIO
MOCTAaBICHHBIX  33Ja4 C  KCIONb30BaHHEM COBPEMEHHBIX  METOOWK  Ha
CePTH(OUIMPOBAHHOM CTPYKTYPHO-aHAIUTUYECKMM O0OPYJOBAaHMH;, COINIACOBAHUEM
PE3yJIbTaTOB, IIOJYYEHHBIX pPA3IUYHBIMH CIIOCO0AMH; COIIOCTABHMOCTBIO HX C
AAHHBIMU APYTHX aBTOPOB, a TaK)Xe C pe3yJlbTaTaMH MOJEIHUPOBAHHUSA C ITOMOIIBIO

nporpaMMHoro obecnedenus Thermo-Calc u Prisma.



HAuccepranyonHas pa6ota Mummuesa Pomana Bragumuposuua mpencrapiser
HAy4YHBIM W NMPaKTHYECKUH MHTEpec, OTBeYaeT TPeOOBaHUSM, IIPeNbABIsIeMbIx BAK
K KaHIUNATCKUM IHUCCEPTAIUAM, a €€ aBTOpP 3aCy)XUBAET IPHCBOCHUS y4eHOU
CICIICHH  KaHAMZAaTa TEXHMYECKMX HAayK MO choemuantsHoctd  05.16.01

((MeTaJIJIOBeI[eHI/IC U TepMHYECKasd o6pa60TKa METaJIJIOB U CILLIABOB).

3aMmecTHuTeENnh IF€HEPAIIBHOT'O

7//0
aupexropa AO «Kommosury, k.T.H. . 7// / B.H. Bytpum
= O /2. /F

Anpec: 141070, r.Koponés M.O. , yi. Ilnonepckas, 1.4
Ten.:+7(495)513-2211, Ten/CI)aKc 516-0578

e-mail: 1nfo@kompoz1t -mv.ru

www.kompozit-mv.ru

Hoanwucs k.1.H. Byrpuma B.H. YIOCTOBEPSIIO,

IepBbrit 3amecTUTENS reHepabHOoro AupeKTopa
AO «Kommosury, 1.T.H. o CF\\ % 7 A.H. Tumodees.
~ &\ » 7




