OT3bIB

opuumaabHOro ommoHeHTa Ha jauccepranuio IllepemerneBa Bamguma AlekceeBuua
«CTaOUJIBHOCTD CTPYKTYphl M (YHKIHOHAIBHBIX CBOWCTB TEPMOMEXAHHUECKH
00paboTaHHbIX OHOCOBMECTUMBIX cIiaBoB Ti-Nb-Zr u Ti-Nb-Ta ¢ mamsateio hopMbI»,
IPEJICTABICHHON HAa COUCKAHUE YUEHOH CTeleHW KaHAWIaTa TeXHHYECKHX HayK I10
ceqanbHocTy 05.16.01 — «MetayuioBeeHre u TepMuUeckas 00padoTKa METAILIOB U
CILIIAaBOBY.

B nmocnennee Bpemsi crutaBbl ¢ mamsathio Gopmbl (CII®D) Ha ocHOBe HMKeNWJa THUTaHA,
obnanaromue ocoObIMU (DYHKIIMOHAIBHBIMH CBOWCTBAMH, OCHOBAaHHBIMU Ha TEPMOYIIPYIOM
00paTMMOM MapTEHCUTHOM MPEBPAlICHHH, HAXOIAT IIMPOKOE INPHMEHEHHE B TEXHUKE U
MeaunuHe. ONHAKO HalMyMe TOKCUYHOTO HHUKENS B COCTaBE CILIABOB OrPAaHUYMBAET HX
MEIMIUHCKOE NpuMeHeHHe. Heo0XoauMocTh B METAUIMYECKUX UMILIAHTATAX JUIsl OPTOIEIUH,
YEJIIOCTHO-JIMIIEBOM XUPYPTHH H CTOMATOJIOTUH, COYETAIONHUX OHOJIOTHYECKYIO, MEXaHUYECKYIO
U XHMHYECKYIO COBMECTUMOCTb, IpUBeja K co3maHuio OesnukeneBbix CIID, B wactHOCTH,
cucteM Ti-Nb-Ta u Ti-Nb-Zr. OnqHolf M3 aKTyaJbHBIX 3a71a4 SIBISCTCS H3YyYEHUE BIIMSHUS
TepMoMexanuyeckoit obpabotku (TMO) stEX crmmaBoB Ha CTPYKTYpHO-(a30BOE COCTOSHHE,
(YHKIHOHAIBHOE U YCTQIOCTHOE IIOBCICHHE, XapaKTCPHCTHKH IMOBEPXHOCTH, YEMy H
IOCBAIICHA IIPEJCTABIeHHAas OO0beMHas, CKpyIyJie3Has IO pe3yjibTataM | aHallu3y,
JMCCepTaIlMOHHas padoTa.

Hucceprant IllepemerseB B.A. BBIIONHHI JeTaNBHBIM JTHTEPaTYpHBIH 0030p pador B
JAaHHOH 00JacTH M IPEJCTaBUI OPUTHHAIBHBIC PE3yJIbTaThl COOCTBEHHBLIX MCCIIEI0BAHUMI
CTa0MIBHOCTH  CTPYKTYPbl M (YHKIMOHAQJIBHBIX CBOMCTB OCHOBBI M  ITOBEPXHOCTH
TEPMOMEXaHUYEeCKH 00paboTaHHBIX OMOCOBMECTHMBIX CIU1aBoB Ti-Nb-Zr u Ti-Nb-Ta ¢ namstbio
(bopMmBI.

HawnGonee BaXHBIMU pe3yJIbTaTaMU JTUCCEPTAIIMOHHON PAOOTHI SBJISIFOTCS CIIEAYIOIIHUE:

e VYCTaHOBIEHBl  3aKOHOMEPHOCTH  HU3MEHEHHS  CTPYKTYpPbl  TEPMOMEXaHHUYECKH
obpaboranHbiX 1m0 pasHbiM pexkumam CII® cuctem Ti-Nb-Zr u Ti-Nb-Ta B xoxe
IIOBTOPHBIX MEXAHMYECKUX LMKINYECKUX HCIBITAHUH W TMPOMEKYTOUHBIX IITUTEIHHBIX
BBIJIEPIKEK.

e VYcTaHOBIEHBl 3aKOHOMEPHOCTH W3MEHEHHUsS XapaKTePUCTHK CBEPXYIPYTOro IOBEIEHHUS
TepMOMEXaHUYeCKH 00paboTaHHBIX MO pa3HbiM pekumam CII® cucrem Ti-Nb-Zr u Ti-
Nb-Ta B X0/1€ MOBTOPHBIX (PYHKITHOHAITBHBIX MEXaHUYECKUX ITUKITMYECKHX UCIBITAHHN H

IIPOMEKYTOUYHBIX JJIIUTEIBHBIX BBIICPIKEK. HOKaBaHO, qTo HaHocy63epeHHoe CTPYKTYpPHOE



cocrosaue, (opmupyemoe B pesynbrare MO, obecmeunBacT — HauOOIbIIYIO
cTabMIBHOCTE (QYHKIHOHATBHBIX XapakTepUCTHK U Jonroseunocts CII® Ti-Nb-Zr.

e DKcIepHMeHTaIbHO mHokasaHo, uyto coxpanenne nmpu TMO CII® Ti-Nb-Zr cuibHOro
nedopMallMoOHHOrO0  Hakjiena  ofecredyrBaeT — HamOOubIIyI0  (QYHKIMOHATBHYIO
JIOJNITOBEYHOCTh IPH  YCTAIOCTHBIX ~ HCIBITAHHSX B YCIOBHO-YNpYroi — obmactu
(MaxcumanbHas gepopmanus B mukne 0,2 %). Ilpu mepexone B 001acTh CBEPXYHPYTHX
nedopmalii HanGOJBIITYIO TOJITOBEYHOCTD, HAPS/Ly C HAMMEHBIIMM MOJYJIEM YIPYIOCTH,
obecIeunBaeT MoJMroHN30BaHHas (HaHOCYyO3epeHHas) IUCIOKAMOHHAs! CyOCTpyKTypa -
da3sl m TeM B Gonblueil Mepe, yeM OOJIbLIE BKIAJM CBepXymnpyrod aedopmauuu. 910
CIIOCOOCTBYET TOBBINIEHUIO AKCIUTyaTalMOHHON HAIEKHOCTH HMIUIAHTATa B YCIIOBUAX
MTOBTOPSIIOIIMXCS IEPErPy30K.

e YCTaHOBJEHbl 3aKOHOMEPHOCTH HW3MEHEHHS (QH3HKO-MEXaHMYECKMX XapaKTePUCTHK
nosepxuoctHoro cnost CII® nHa ocHoBe Ti-Nb ¢ wu3MeHeHneM TeMmeparypsl

noclieeopMariOHHOTO OTXKHIa.

JlocToBepHOCTh MOJNy4YeHHBIX B auccepranmu  B.A. IllepemeTbeBa pe3ynbTaToB
obecrieunBaercss OOJBIIAM OOBEMOM JIAHHBIX, IOJIYYEHHBIX COBPEMCHHBIMH CTPYKTYPHO-
U3MUECKIMH METOJAMH HCCIICAOBAHUN M MCHBITAaHMH (YHKIMOHATBHBIX CBOHCTB CIIO, ux
KOPPEKTHOH CTATHCTHYECKOH 0OpabOTKOW, COOTBETCTBHEM YCTAHOBIICHHBIX 3aKOHOMEPHOCTEH
JUTEPaTypHBIM JIAHHBIM, & TaKKe HENPOTHBOPEYMBOCTHIO JKCIEPUMEHTAIBHBIX PE3yJIbTaTOB
COBPEMEHHBIM TCOPETHYECCKHM IIPEJICTABICHHAM. Bce Hay4HbIC IIOJIOXKCHUS, BBIBOJBI U
3aKJIIOYEHHs], BBIIOJHEHHBIE B JIMCCEPTAMOHHONW paboTe, SBISAIOTCS OOOCHOBAHHBIMU U
JIOCTOBEPHBIMHU.

HayuHble pe3y/IbTaThl, MOIy4YEeHHbIE B TUCCEPTAIMH, H OCHOBHBIC I10JIOXKEHHUS, BEIHOCUMBIE
HA 3alUTy, MOTYT OBITh MCIOJB30BaHBl B IPAKTHKE HaydHbIX Hccienosanuii CIID, s
pa3BUTHs (yHIAMEHTAIBHBIX OCHOB yIIpaBlieHHs (yHKIHOHanbHbIME cBoMcTBaMu CIID myTem
(GopMHEpOBaHUsT HAHOCTPYKTYPHBIX COCTOSHHH, INPAKTHYECKOTO IPUMEHEHHs, a TaKkKe B
KauecTBe YueOHOro MaTepuana B Kypcax JIeKIHi IO METalIOBEJCHHIO M TEPMHUYCCKOM
06paboTKe METAIOB U CILIABOB.

Jluccepramust wW3/0XeHa Ha 126 CcTpaHWIaX MAaIIMHONUCHOIO TEKCTa, COCTOMT U3
BBe/IEHHUSs, 5 TiaB, 8 BBIBOIOB. Bximouaer 70 pucyHKOB, 12 Tabmui, OMOIMorpapuueckuii Crimcox
3 122 mammenoBanuii. OCHOBHOE COJEp)KaHWE IMCCEPTAlUH ONyOJHMKOBAHO B 17 Ie4YaTHBIX
pabotax, 1 W3 HHX B MEXIyHapOIHOH KOJIEKTUBHOH MoHOrpaduu, 2 B H3JIaHHAX,
pexomenoBaHHEIX BAK, 1 1 B MeXTyHapOTHOM >KypHAJIe.

ITo pa60Te HUMEIOTCS CICAYIOIIHUEC KOMMEHTApHH H 3aMevYaHusi 110 COJCPIKaHHIO
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JECCepPTALUH U €€ 0(OPMIIEHHUIO:
Obmue 3ameuanust

1. JIns kakuX BUJOB UMILIAHTATOB B MEIUIIMHE MIpeIHA3HAUAIOTCS pa3padaThIBacMble
crIaBel? DTO Ba)KHO 3HATH, T.K. YCIIOBHS DKCILTyaTalluyl OyIyT ONPEAeiTh U TpeOOBaHUS
K HUM.

2. OrcyrcrBre cBenenuit o Temmeparypax MII s kaxa0ro U3 CriaBoB 3aTpyaHAET
CpaBHUTEIILHBIN aHaM3 BIHsIHUS peKUMOoB TMO. B 3101 ¢BA3H, HE ACHO, YAAIOCH JIH
HAWTH OCHOBHOM CTPYKTYPHBINA WIIK MHOU KPUTEPHUI BBICOKOM CTAOMIBHOCTU
CBEPXYIPYTUX CBOHCTB (cTp.74).

3. OTCyTCTBYIOT JOCTATOYHBIC OOOCHOBAHHUS COBEPIIEHCTBOBAHUS 2P PEKTA CBEPXYIPYTOCTH
[PU YBEJIMYCHHH KOJMUYECTBA IUKIIOB IIPH MEXAHOLUKIMPOBAHUU MJIH CCBUIKU Ha

JTUTEepaTypHBIE TaHHBIE.

4. Her o6ocHOBaHHUs BEIOOPA CXEMBI CBEPXYIIPYTOro MexaHoluukiaupoBanus — 10 nukios, 40
u 365 nnei, 2%.

5. B paboTe 49acTo HCIOJIB3YyeTCsl TEPMHH «pa3BUTas» JUCIOKAllMOHHAs CTPyKTypa Oe3
COOTBETCTBYIOLIETO NOSICHEHHUS.

MeTtoauyeckue 3aMedaHUst

6. He sicHa ToNmuMHa 3aroTOBOK JI0 TIPOKATKH M KaK paccyuThIBanach €. Eciin ona Obu1a 5 My,
TO IpH mpokarke 1o 1.5 mm nedopmarus o TomnmuHe coctaBut e=In 5/1.5=1.2 (a me 0.3).

7. puc.41-42. llo pmarpaMMaMm pacTsDKEHHS JIOIyCTHMa TOJIBKO KA4eCTBCHHAs OLCHKA
Moyist ynpyroctd. KosmuecTBeHHas OlleHKa H3MEHEHUsI MOJLyJIsl yIIPYTOCTH B HHTEpBaJle
40-54 TI'Tla He MOXeT OBITh KOPPEKTHOW M3-3a BIIMSIHUS JKECTKOCTH CHUCTEMbI MAallWHAa-
o0Opaselr, KoTopasl, KaKk MpaBuio, HepocrarouHa. OOBIYHO 3TO JIENAIOT YJIbTPa3BYKOBBIM
METOJIOM.

8. Her oOocHoBaHHMsSI TeMmIepaTypbl, IpH KOTOPOH IPOBOAATCA MCIBITAaHHS  Ha
CBEpPXYNPYrocTh. Bece mccnenoBanus BHINOJHEHBI IIPH KOMHATHOM TeMIIEpaType, OJHAKO
HesCHO Kak OymeT pa0oTaTh WMMILUIAHTAT B pEalbHBIX YCIOBUSAX IIPH TEMIIEpaType
YeJI0BEYeCKOro Tea.

9. Puc.36 crp.76. O6bemHast 1oist o0 ¥ @ (a3, cpaBHUMAs ¢ goyel B-¢pas3bl mo pesynbraram
SJIEKTPOHHON MHKPOCKOIIMH, HE TTO3BOJISIET OLIEHUBATh MX KaK «HEOOJBINOE KOJIHYCCTBOY,
XOTSl PEHTTEHOCTPYKTYpHbIE JaHHbIe (puc. 37) He oOHapyxkuBaloT ® ¢asy. Jlis BaKXHOro
cocrosiaus nocie orkura npu 600 °C HeBbICOKOE yBeJIMUCHUE Ha pHC.370 He MO3BOJISIET

OLIEHUTH pa3Mep MOJIUTroHU30BaHHBIX cyo3eper TNZ crinasa kak 50-250 HM.



3amedanus K oopMIICHHIO

1. CnoBa «uMIUIAHT» B pYycCKOM oOpQorpaduyeckoM cloBape HET, €CThb IPaBHILHBIN

PYCCKOSI3bIYHBIN BapUaHT — UMILIAHTAT.
2. puc. 26-27 B Hagnucu HEBEpHO yKa3aHa cChUIKa Ha puc.18 (Bmecto puc.20).
3. puc.36 31ech U nanee cOMTa HyMepalis PHCYHKOB.

4. Tabnuna 2 B aBTOopedepare o003Ha4YeHa, Kak Tadymua 12.

B nenom auccepranus npeacTaBisieT 3aKOHUSHHYIO Hay4dHO-HCCIIeIOBATEIbCKYIO paboTy, oHa
BBIIIOJIHEHA Ha BBICOKOM HAy4yHOM YpoBHe. B paloTe mnosydeHbl BakKHbIE HAy4HBIE U
IPaKTUYECKUE PEe3yJIbTaThl, CIIOCOOCTBYIOIIME peaTU3allii MaKCHMAIBHBIX ()YHKIIMOHAILHBIX

CBOMCTB CIUIABOB C MaMSITHIO (POPMEI.

ABropedepar u onyOnMKOBaHHBIE paOOTBl IIOJIHOCTBIO OTPAXKAIOT OCHOBHOE
cozepkanue guccepranuu. JluccepranvonHas pabota otTBeuaeT TpeOoBaHmMsM BAK,
INPEeNBbABISEMBIM K KaHAMAATcKoM muccepranuu (.7 IlomoxeHus 0 mOpske MPUCYKICHHS
yueHbIX creneHel), a ee aBrop lllepemerneB Banum AnexceeBUY JOCTOMH MPHUCYKICHHS
YYEHOM CTENEHHM KaHAWJaTa TEeXHUYECKUX HayK no crnennanbHoctd 05.16.01 —

«MeTtamtoBeAcHUE U TEpMHYCCKast 06pa60TI<a METAJIJIOB M CIIJIABOBY.

OdunnaabHbIH ONMOHEHT
['naBHBINA HAy4YHBIH COTPYAHUK

Nuctutyra mamunoBenenus uMm. A.A. bmaroapaosa PAH,
T.H., Ipod. 0 - o] Cronspos B.B.
i pod ( woud | onsipos B.B
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