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CYOMUKPOKPUCIMATITUYECKAL CIPYKMYPA.

ARTYATEHOCTB HCCJICTOBAHMTIA

CoBpeMCEHHBIN YPOBEHB PA3BUTHS M AATHHEHIIIH ITPO-
TpecC aBHAIMOHHOM TEXHUKH BO MHOTOM OIPEICIICTCS
HCTIONIb30BAHUEM THTAHOBBIX CITIABOB, 00JI1aJAFOIINX YHH-
KaJIbHBIM COUCTAHUEM (PH3UKO-XUMHICCKAX W MEXaHIICC-
KHX CBOWCTB. B yCITOBHSX yBEIMHEHHS HATPy30K HA POTOP-
HBIC AcTanmu ra3orypOmuubex apurarenci (I'TH) 3amaca
TIPOYHOCTH THTAHOBBIX CIJIABOB CTAHOBHTCS HEJOCTATOY-
HO [1]. HeaocraTouHbIH 3amac MpOYHOCTH MOKET OBITh
00YCIIOBIICH Pa30pOCOM MCXaHHICCKUX CBOUCTB. Tak, Co-
ITIACHO JAHHBIM 2], IPHYMHAMY 3HAYUTEIBHOM PA3HULIBI
MEKIy BEPXHUM H HIDKHEM YPOBHSME IMPOYHOCTH THTA-
HOBBIX CIUIABOB MOTYT OBITh. HEOTHOPOAHOCTD XUMHICC-
KOTO COCTaBa, CTPYKTYPHASI HEOTHOPOTHOCTH, HAIMIHC
Pa3IUMHOTO POAA BKIFOUYCHHUIL, YTO TPEOYET HCCTICTOBAHUS
BO3MOKHOCTEH CHIPKCHHS X BPEIHOTO BITHSTHIS.

OmanM u3 Hambonee 3P PexkTHBHBIX CIIOCOO0B TOITY-
YCHUSI B IIPOMBIIIUICHHBIX METAJIJIAX U CIUIABAX BBICOKOTO
VPOBHSI MEXAHHYCCKHUX CBOUCTB SIBIISICTCS MHTCHCHBHAS
miactaucckas aedopmanmsa (MI1J]) MeToqoM BHHTOBOH
sxcTpy3un (B3) [3]. Dta TCXHONIOTHA TO3BOIACT OIYIATh
MATCPHAIEI C HAHO- B CYOMHKpOKpucTaumieckoi (HK u
CMK) cTpyKTypOH, 001a0aF0IICH YHHKATTBHBIM COYCTAHH-
€M MEXaHMIECKHUX M IKCIIIyaTAllHOHHBIX CBOMCTB, B 4aCT-
HOCTH, BBICOKOM MPOYHOCTHIO, MIACTHIHOCTBIO, BBICOKOM
YCTAIOCTHOH MPOYHOCTBEO U H3HOCOCTOMKOCTHIO [4].

Taxum 00pa3zoM, HETBIO HCCICAOBAHUH SBIISICTCS U3Y-
yeHHe BO3MOKHOCTH (popmuposarmst CMK cTpykTypsl B
CJIO’KHOJICTHPOBAHHBIX THTAHOBBIX CIUTABAX, HCTIOTB3YEMBIX
JUTS M3TOTOBIICHHUS pOTOPHBIX AcTaneh I ' T/1. 910 mact Bo3-
MOYKHOCTH TIOBBICHTH YPOBCHb MEXAHHYCCKHX U CIIy>KeO-
HBIX CBOIMCTB MaTepHaa 3a CUeT YIAyUIICHHU CTPYKTYPHO-
TO COCTOSTHFISL.

Mertomika nccreoBanmil

B kauecTBe MCXOAHOTO MaTepHana I MPOBEACHUS
HCCIETOBAHUH NMPUMCHAICS (DPAarMCHT IITAMIIOBKH M3
crutaa BT25Y. MukpocTpyKTypHBIH aHaNMN3 AchopMu-
POBAHHOTO THTAHOBOTO CILIABA TIPOBOIIIIN C HCIOIb30-
BAaHHEM HHBEPTHPOBAHHBIX MUKPOCKOIIOB OTPA>KCHHOTO
ceera «NEOPHOT-32» u «Observer.D Im» (pupma «Carl
Zeiss») mpu yeemucHmAX o1 100 10 1000 pa3. [Tpu sTom
HCHOJIB30BATH OKYJLTP MEKPOMETPBI C THHEHKOH (YBEIH-
uyeHue 500 pa3; 1 aencHue = 2 MKM).

CMK cTpyKTypy B THTAHOBOM CIUIABE MOIYYAIH IO
texrorornn UI1J] merogom BD. Cyts B3 coctosna B mpo-
JABIUBAHUY IIPH3MATHICCKOH 3aTOTOBKH YEPE3 MATPHILY
C BHHTOBBIM KAQHAJIOM. YTON [3 HAKJIOHA BHHTOBOH JIMHHH K
HAIPABJICHAUIO OCH SKCTPY3HH H3MCHSLIH TIO BHICOTE MaT-
PHIIBL, PHYEM HA €€ HAYAJIbHOM M KOHCYHOM Y4aCcTKaX OH
ObL1 paBeH HyR0. {1 meopMaiuy HCTIOIB30BaIH THII-
paBuecKuit mpecc ¢ ycriueM npoaasausanus 4000 kH.

AHanmm3 MaKpOCTPYKTYPbI THTAHOBBIX 3aTOTOBOK ITOC-
ae UITJI mpOBOAIIH ¢ MPUMEHEHHUEM CTEPEOCKOIMMYIECKO-
r0 6uHOKyIsTpHOTO MHEKpockona MCII-2 ¢pupmsr « JJIOMO»
(yBemmueHus OT 5 70 35 pa3), OCHAIICHHOTO H3MEPHUTETb-
HOU JIMHEHKOM, LicHA JCTICHUS KOTOpoi cocTrasisiia 0,05 M.

H3MeHeHNE CTPYKTYPHOTO COCTOSIHUS CILIABA OLICHU-
BaJIH TTOKA3aTeIsIMu TBepAocTy mo Poksemny. Ompenere-
Hue TBepAocTH mpoBomiw cornacHo [OCT 9013-59. B ka-
yecTBe 000pyIOBaHMS HCIIONB30BaTH TBepromep TK-2.

J17151 OLICHKH MEXaHIMUIECKHX CBOWCTB CTPYKTYPHBIX CO-
CTABILIFOIIMX HCCIICAYEMOTO MaTepHaa MPHMEHSIIH Me-
TOIMKY U3MEPCHU MUKPOTBEpAOCTH. OTpeacICHUE MUK-
porseprocta mposommn cormacao [OCT 9450-76 (Muk-
porsepmomep IIMT-3).
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Pesyibrarbl uec/ie10Banuii

Hccnenosamu obpasusr w3 cruasa BT25Y, xoropsrit
TNPUMCHACTCA AJIA U3TOTOBJICHHAA JUCKOB H MOHOKOJICC, AB-
JSFOIIIXCA HANOO0JIeE HATPYKCHHBIMH ACTAJIMHA KOMIIPeC-
copal Tl u, B psiac cy4acs, TUMUTHPYIOLHX PECYPC aBHA-
LIHOHHOTO ABUraTeysl. MUKPOCTPYKTYpa UCXOAHBIX 3aro-
TOBOK MPEACTABIIAIA COOOH CMECh 3epeH o- u 3- a3 ¢
pazmepom 10...15 MxmM. 3epHa mepBHIHOH o~ as3sl HMe-
T TI00YpHYEO (popmy, a B- (paza — XapakTepH30BAIACh
TIACTHHYATHIM CTPOCHHEM. TO €CTh CTPyKTYpa ObLia OH-
MOAAQJIBHOIO THIIA, I(OTOpBIfI OTIIHYACTCA BBICOKHMH 3HA-
YUCHIIMH MPOTHOCTH, IMPEACIIA BEIHOCITMBOCTH H HANMCHbB-
mIcH BUOPAIOHHO 1yBCTBHTECIBHOCTHIO K HAZPE3Y.

B pazne pador [5—7] mokazaHo, YTO HAHMOOJICE TPYIHO
Ie(hOPMHUPYIOTCS BBICOKOJICTHPOBAHHBIC CILIABBI C 0OJIb-
UM COACPKAHUEM AJTFOMHUHHAA, OJIOBA, IUPKOHUA U BOJIb-
({paMa. YCIOKHACT CHTYALHIO B TOT (DAKT, ITO UCCIICAyC-
™Mb cioiaB BT25Y mocraesercs B BUIC MOKOBOK €O C(Hop-
MHPOBAHHOH ¢ (hOPMATHOHHOH 00PA0OTKOM CTPYKTYPOH.
[NosToMy I peaTu3auuy MpoLecca CTPYKTYPHPOBAHHS
THTAHOBBIX 3aTOTOBOK HEOOX0IMMO C(hOPMHPOBATH CTPYK-
TYpy ¢ OobInciH 1e(hOPMALHMOHHON CITOCOOHOCTHIO.

W3BECTHO, UTO PETYITHPYS PSKUMBI TCPMOOOPAOOTKH,
MOKHO M3MCHITHh MCXAHHYCCKHC CBOHCTBA BBICOKOJICTH-
POBAHHBIX THTAHOBBIX CIUTABOB B TOBOIBHO IMHPOKHUX MPE-
Jenax. Tak, BRICOKHE TIOKA3aTEIH IUIACTHYHOCTH YKAPOMPOd-
HBIX (0L + [3)- THTAHOBBIX CIUIABOB MOTYT OBITh JOCTUTHYThHI
TIOCIIE 3aKAJIKU U3 ABYX(ha3HoH obnacTu ¢ popMupoBaHu-
eM o'~ a3bl, a TakKe IMOCTIEe H30TCPMUICCKOTO OTKHUTA,
410 OOYCIIOBICHO 00PA30BAHHCM OOIBIICTO KOTMHMCCTBA
u OoJee KPYIHbIX JacThI 3- (a3l XapaKTepU3YIOIICHCS
0oJ1ee BBICOKOH IIACTHYHOCTHIO IO CPABHCHHUIO C YACTH-
mam o~ (pa3el. C OeTBEO TOYUCHHUA TAKOTO POAA MIACTHY-
HOH CTPYKTYpBI 00pasusl u3 crmasa BT25Y noxeepramm
TEPMHUYCCKOH 00padOTKe: M30TEPMHUCCKOMY OTXKHLY H
3aKake (Tadm. 1). AHATH3 Pe3yIIETaToB HCCIICAOBAHMI TBEP-
JOCTH, MHKPOTBEPIOCTH M MHUKPOCTPYKTYPHOIO COCTOS-
Hus1 00pa3nos m3 crmasa BT25Y nocre pa3nimdHbIX BHAOB
TEepMOOOPAOOTKH MOKA3AJ, YTO HAMMCHBIICH TBEPIOCTHIO
H, COOTBETCTBCHHO, OOJIBIICH TITACTHYHOCTBIO XapaKTePH-
30BajIHCh 00PA3IIHI C O - CTPYKTYPOI, TIOIYICHHOH TOCIIC
3axanku ¢ 900 °C.

®a3a o mpeacraBmaeT cOOOH NMCPECHIICHHBIN TBEP-
JIbIH PACTBOP JIETHPYEOIIUX 3JICMEHTOB B O.- THTAHE U ABIIA-
©TCS THITHIHOH MapTCHCHTHOH (pazoii. OHa 0OBIMHO 00pa-

3yeTcs B O0ee TETHPOBAHHBIX CIUIABAX TUTAHA M HMCEET
OopIyrO cTeneHs nepeckincHu [8]. @asa al mpucyrcrBy-
€T B CIJIABAX TUTAHA TOJIBKO C TCMHU NICPEXOAHBIMHU 3JICMCH-
tamu (Mo, W), aTOMHBIC PaIHyChI KOTOPBIX OTH3KH K aTOM-
HOMY paauycy TuTaHa. [1o BHIy MEKPOCTPYKTYPHI OHA MO-
YTH HE OTIW4aeTcs oT (as3el o', HO mMeeT Ooxee
MCJIKOHTOTBIATOC cTpocHue. Paza o 00pasyeTca mpu 3a-
KaJIKC B PE3YJIBTATC MEHBINCTO, Ye€M NPH 00pa30BAHUHU
(ha3er o', CMEIIEHMS AaTOMOB B TIporiecce 0e3audy3noH-
HOH TIEPECTPOHKH OPTOPOMOMUECKOH PEIIETKH B TeKCaro-
HanbHy10. Y mo3ToMy 0Ha 001amaer 60J1ee BBICOKHMH 3HA-
YCHHAMH ITIACTHYIHOCTH.

Taxum 006pazom, B pe3yiIbTaTe MPOBEICHHS UCCIEI0-
BaHWH pa3paboTaH PE;KUM TEPMUUIECKOH 00pabOTKH 3ar0-
TOBOK cIutaBa BT25Y, koTopbrif O3BOJSIET MOTydaTh 00-
JIee TIACTHYHYIO CTPYKTYPY M, TAKHM 00Pa30M, IIOBbIIIAT
Ie(OPMHPYEMOCTB 3TOTO CILIaBa MpH peatm3ammu WUI1J]
merozom B3.

Craeayronmm 3TanioM HCCIe0BAHMI OBIIIO OCYIIECCTB-
JICHHE CTPYKTYPHPOBAHMS 3arOTOBOK, IPECIBAPHUTEIHHO
TePMOOOPAOOTAHHBIX TI0 OMBITHBIM PC:KAMaM. AHATH3
PE3YABTATOB UCTIBITAHMH TIOKA34JI, YTO B 00pa3nax, moiy-
YCHHBIX MOCIIC H30TEPMUYECKOTO OTYKUTA, HAOMFOIAaeM pas-
PYIICHHE B Iporecce 4-To Mpoxoaa Yepe3 BUHTOBYIO MAT-
putry. OOpasubl Ke B HCXOTHOM OTOXOKCHHOM COCTOSTHIH
Pa3pyLIIUIUCH YK€ B IPOLECCE 2-r0 mpoxoaa. Bo3MOoKHbI-
MH DIPUYIHHAMH 3TOTO MOT CTAaTh TOT (I)aI(T, YTO B COCTABEC
crtaBa BT25Y npucyTCTBYIOT TaKUE JIETHPYFOLLE SIIEMEH-
T, KaK BONb(paM H 0I0BO (IBTEKTOHMT00OPA3YIOIIHE
[3- CTAOMTM3HPYFOIIIC FICMEHTHI). JTH JJICMCHTHI C OTHOH
CTOPOHBI MOBBIIAIOT JKAPOIIPOYHOCTh MATEPHAIIA 32 CUET
BBICOKOHM TEMIICPATyPhI IUIABJICHUS W CHIDKCHI Tu(dy-
3MOHHOM MOABIKHOCTH aTOMOB B KPHCTAJIMICCKOI pe-
IETKE, a C APYTOH — YXYAIIAKOT Je(POPMHPYEMOCTD CILIA-
Ba. M3BecTHO, 4TO A¢(hOPMHPYEMOCTh THTAHOBBIX CILIA-
BOB B 3HAYHUTCIHHOM CTCIICHH 3aBHCHT OT JCTHPOBAHUA.
OmHako Jaske MPOBEICHAUE H30TEPMITICCKOTO OTKUTA, KaK
CJIE/TyET M3 BBIMICIIPUBEICHHOTO, HE TIPUBETIO K MOBBIIIIC-
HUFO ITACTHYHOCTH (1e(hOPMHUPYSMOCTH) CILIABA.

[TosToMy Ams CTpYKTYpHpOBaHUS OBLIH BHIOPAHBI 3a-
KaJICHHbIC 00PA31IbI IT0 CICAYIOIINM PEKUMaM edopma-
mur MeTooM BO: yro HakioHa BUHTOBOH JiHuH 3 = 60°;
KOIIMECTBO IPOXOIOB YePe3 BUHTOBYIO MATPHILy — 7; TEM-
meparypa Harpesa 3arotoku — 800 °C.

Jlnst omipeienieHus pa3MepoB CTPYKTYPHBIX COCTABIISI-

Ta6auna 1 — TBeproCcTh 1 MEKPOTBEPAOCTH 00pa3noB u3 ciwiaga BT25Y

CpeiHee yncIio .
Pexumvmer . CpemHee YucIo TIoKaszarenei
No | Bujx repmooGpaboTku B — rokaszareineii TBepJJOCTH 110 . MiAL
P P Poxsernry, HRC MUKPOTBEPAOCTH Hy,
1 3axaka 900 °C, Bozma 28 3300
900 °C (t=1 uac) +
) M30TepMIdecKyii OXITAKACHUE ¢ TIEUBIO 39 3900
OTKUT 10 580 °C, Bo3yx
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FOIMX mocye peanmm3anuu meroaa UI1/1 B aecopmuponan-
HBIX OIBITHBIX 3aTOTOBKAX HMCCIEIOBAIN CTPYKTYPY IPH
Pa3HBIX YBEIMUCHISIX. AHAIN3 MAKPOCTPYKTYPHOTO COCTO-
sTHUST 00pa3noB w3 ciutasa BT25Y mo3Bomr yCTaHOBUTS,
4YTO HambOIeEe «IPOPabOTaHHOW» SIBJLLIACH HepHuepHii-
HasI 30HA (MOTHOE OTCYTCTBHE MAKPO3CPCH), IIPH ITOM B
LCHTPAILHON YACTH 3aTOTOBKH IPOCMATPHUBAIUCH 1e(op-
MHPOBAHHBIC MAKPO3CPHA THAMETPOM 2 MM.

Hccnenoanus MUKPOCTPYKTYPBI 3aKAJICHHBIX 3aT0TO-
BOK mocic BO MMOKA34aJIH, YTO C MOBBIIICHHCM BCIIHIHHBI
aeopMannH MO CCUCHHUIO 00pa3na, CTPYKTYpa H3MCHS-
71ack 0T OMMOJANBHOH 10 AHCICPCHOH CMECH H3 O~ B
- a3 ¢ pazmepamu 3epeH 1...2 mxM. BumonameHas CTpyk-
Typa 00pa30BEIBACTCS BCICACTBUC HATPEBAHIS CIUIaBa 0
TemmepaTypsl (o + 3)- o0mactu. [1pu sTom popmupyercs
CMECh PABHOOCHBIX 3epeH o 1 3 (ha3. [Tpu oxmaxkaeHun ¢
3TOH TEMIICPATYPHI Ot~ 3¢PHA COXPAHSIOTCH HCH3MCHHBI-
MH, a [3- 3¢pHA, HCTBITHIBAS TOTHMOP(HOS PEBPAIICHHC
o—>[3, COCTOAT U3 IIACTHH BTOPHUIHOH Ot~ (Da3bl, PA3ICIiCH-
HBIX pocioiikaMu 3- gassl (puc. 1, a).

Puc. 1. MukpocTpykTypa 3aKalleHHBIX 3arOTOBOK M3 CILIaBa
BT25Y nocne U] metonom BD: a — ncxomuoe (3akaika ¢
900 °C); 6 — 3 npoxoja; 6 — 5 MPOXOJIOB; & — 7 MPOXOAOB

Kak sumno w3 puc. 1, Ha HauanpHBIX 3Tamax U1/ 06-
HAPYKUBACTCS IPOOICHAE BHYTPU3EPEHHOM CTPYKTYPBI,
TIPH 3TOM Pa3Mep 3€PEH HAXOIUTCA B peaeaax 2...3 MKM
(puc. 1, 6). ILarerif mpoxox mpu BD BBI3BIBAT JambHEHIICE
IpoOIeHNE CTPYKTYPHBIX cocTasronmx 10 CMK pa3zme-
pos (puc. 1, ). ITocae ceMu MPOX0A0B MHKPOCTPYKTYpa
crutaBa BT25Y npeacrasitia coboit cMecs o- U - a3 ¢
pa3zMepaMu 3epeH 10 1 MKM BO BCeM 00BbEME 3arOTOBKH
(puc. 1, 2). Tocmeayromas UI ]I oxa3zamack HeIeaecooo-
pasHa, T. K. YK€ HC MPUBOANIA K BUOAUMBIM H3MCHCHHUAM B
MHKPOCTPYKTYPE CIIIaBA.

Tlo pesyabraraM MpOBEACHHBIX UCCICTOBAHUH YCTAHOB-
neHo, uto M1/ meTonom BD 3a cuer OombImmix cTeneHeH
I[G(I)OpMaI.[I/II/I U CBA3AHHBIM C 3THM YBCIHYUCHHCM IJIOT-
HOCTH JHUCTIOKAINH, 00eCIieYnBacT (JOPMHUPOBAHKC B TH-
TAHOBBIX cIuIaBax ogHopoaHOH CMK cTpykTypsI ipu co-

XPaHCHUU HCXOIHBIX IMHCHHBIX PA3MEPOB THTAHOBOM 3a-
TOTOBKH.

BrLiBoani

1. TIpoBeacHa mpeaBapHTEIbHAS TEPMHUIECKAs 00-
padotka criaga BT25Y B Buze 3akanku ¢ TeMIIEpaTypsl
900 °C B BOZY. 310 CIIOCOOCTBOBAIIO IOBHIMICHHUEO A(OP-
MHPYEMOCTH CIIJIaBa B Pe3yJbTaTe 00pa30BaHus IIIACTHY-
HOU CTPYKTYPBI MAPTEHCHTHOTO THHA (o), KOTOpast OKa3a-
Jack 0oJree mIacTuHOM rpu /7 = 3300 MITa.

2. Peanm3oBaH MPOLECC CTPYKTYPHPOBAHHS 3ar0TO-
BOK U3 crutaBa BT-25Y no pasnu4HbM peskuMaM. YcTa-
HOBJICHO, YTO ONTHMAJIbHBIMHA TCXHOJIOTHICCKUMH Imapa-
Merpamu 1711 BD Takoro cIo:KHOIETHPOBAHHOTO THTAHO-
BOTO CIUIABA SBJLTIOTCS: YTOII HAKJIOHA KAHAJIA BHHTOBOH
Marpuus! = 60°; KOIMIECTBO MPOXOA0B HE MEHEE /1 = 7,
TEMIIEpaTypa HarpeBa 3aroTOBKH B mporuecce Achopma-
mun 800 °C.

'YCcTaHOBNICHO, YTO HHTCHCHBHAS IUTACTHIECKAs 1e(op-
MAIsI METOIOM BHHTOBOH 3KCTPY3HH IO3BOJIIET cop-
mupoBath B ciiase BT25Y CMK crpykrypy, KoTopas, Kak
O’KHIACTCS, 0OCCIICUNT MOBBINICHHUE MPOTHOCTHBIX XapaK-
TEPUCTHUK U YBEIMIHUT PECYPC PAOOTHI POTOPHBIX AETaICH
I'T/] u nBUratems B LEAOM.

OXuIacTCs, UTO TAKasA CTPYKTYPA AOJDKHA 00CCIICUH-
BATh OAHOBPCMCHHO BBICOKHH YPOBCHDb MJIACTHICCKUX H
TIPOYHOCTHBIX XAPAKTEPHUCTHK, A TAKXKE BHICOKYIO YCTAJIOC-
THYIO JOJTOBEYHOCTh W H3HOCOCTOHKOCTD 3a CUET YMCHb-
IICHUA Pa3MeEPa CTPYKTYPHBIX COCTABILIIOMUX C 15 MKM 10
0,2...0,5 MEM.
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IMorka T.A., Oemanensimii B 1O, lepyenko B.I, [Lkyran A, A, IliisuiieHHst BIACTHBOCTEN CRTATHNICTOBAHOTO
THTAHOBOTO cTIaBY BT25Y mursixom 00’€MHOr0 CTPYKTYPYBAHHS i3 3aCTOCYBAHHSAM iHTEHCHBHOT IVIACTHTHOT
nedopmarrii

Jocniooceno ennue nonepeonvoi mepMiunoi 0b6pobKy cKIaoHONIe208aH020 mumanogozo cniagy BT25Y na
OegpopmigHicms y npoyeci iHmeHcUgHoi NAACMUYHOI Oegpopmayii. BusHaveni onmuMansti MexHON02iuHI pexcumuy
CPYKIMYDYBAHHA, W0 300e31e4yiontb YOPMYBAHHA 8 CKAAOHONIe208AHUX MUMAHOBUX CHAABAX CYOMIKPOKPUCIIANIYHOT

CMPYKMYpPu.

Kniouoei crnosa: pomopui oemarni, cniae BT25Y, mepmoobpobka, inmencuena niacmuuna oegopmayis,
CYOMIKPOKPUCIATIYHA CIPYKIYDA.

Glotka T., Olshanetskiy V., Shevchenko V., Dzhugan A, Improving properties of complexly titanium alloy VT25U
by volume structuration using severe plastic deformation

The effect of preliminary heat treatment on the deformability during severe plastic deformation of the complex-
titanium alloy VT25U was investigated. The optimal structuring process conditions to ensure the submicrocrystal-
line structure formation of a complexly titanium alloys is determined.

Key words: rotary details, alloy VT25U, heat treatment, severe plastic deformation, submicrocrystalline struc-
ture.

16



