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HMccnenoBaHo BIMAHHE CTPYKTYPHO-()a30BOr0 COCTOSAHHS MOBEPXHOCTHOTO CJIOSt THTAHA B Y/ILTPaMEIKO3ePHHCTOM COCTOSI-
HHUH (cpeaHui pa3Mep 3epHa 0,3 MKM), MOHHO-JIETHPOBaHHOro ajtoMHHHeM Ha uctouHHke MEVVA V.RU Ha MexaHuueckue
KOPPO3HOHHbIE CBOHCTBA. YCTaHOBIEHO, YTO B pe3y/ibTaTeé HOHHOro 00MydeHHs 00pa3yloTcs noardasHbie HMILTAHTHPOBAHHBIE
CJIOH Ha OCHOBE 3€PEH OL-TMUTaHa, COiepKalLe HuTepMeTananyio dasy Ti;Al no rpanuuam 3eped o-THTaHa. Moauduunpo
BaHHbIE MTOBEPXHOCTHBIE C/IOH XapaKTEPU3YIOTCS y/1yUIIEHHLIMH MEXaHHYECKHMH XapaKTEpPUCTHKAMH H KOPPO3HOHHOH yCTOM-
YHBOCTBIO.

KiioueBble €/10Ba: HOHHAs UMITAHTALMA, YIbTPAMEIKO3EPHUCTbIH TUHTAH, MUKPOCTPYKTYpa, KOPPO3HOHHbIE CBOHCTBa

BBenenue

[IpumeHeHHe THTaHa KaK KOHCTPYKLIMOHHOro Ma-
Tepuana o00ycioBIe€HO OIarornpuATHHIM COYETAaHUEM
€ro BBICOKOH MEXaHHYECKOH NPOYHOCTH, KOPPO3HOH-
HOH CTOMKOCTH, )apOMpPOYHOCTH M MaJOH IIOTHOCTH.
OnHako U3MENBYEHHE 3€pHA B TUTAHOBBIX CIJIaBaX MoO-
KET MPUBECTH K CYLIECTBEHHOMY MOBBILIEHHIO Npejie-
J1a TeKkyyecTd U mpodHoctH [1—4]. Kpome u3meHeHus
3ePEHHOr0 COCTOSHHUS MeTallla 3HAUYUTEIbHO YIyUIIUThb
MEXaHUYECKHE W KOPPO3HOHHBIE CBOMCTBA MOXXHO C IO-
MOLIbIO NOBEPXHOCTHOTO MOHHOTO MOJHU(ULIUPOBAHHA
[5]. CornacHo nuarpamme cocrosinus Ti-Al [6] MoxHO

IPOrHO3UPOBaTh HEOOXOaMMbIE B crijiaBe (a3bl 41 MO-
Au(pHKaLKH TIOBEPXHOCTHBIX CBOHCTB. PaHee ObLI0 1moO-
Ka3aHo, 4TO BBEAECHHE AJIIOMHHMUSA B TUTaH [O3BOJIAET
c(hOpMHpOBaTh TOBEPXHOCTHBIE CIIOH, COAEpXKaLL1e
HHTEpMETA/UTHIHbIe, OKCHAHBIE ¥ KapOuaHble (a3bl B
HAHOCTPYKTYPHOM COCTOSHHH. (POpMHpOBaHHE HaHO-
4aCTHULl B CTPYKTYpPE TMTAaHOBOTO CIUlaBa MpPUBEIET B
3HA4YUTEIBHOMY YNPOYHEHHIO 3TOrO0 MarepHana, KOTo-
poe Oyner o0yCI0B/IEHO CTPYKTYpPHBIM COCTOSSHHEM TH-
TaHOBOHM MHILEHH, GOpPMHUPOBaHHEM HaHOYACTHI (AHC-
TIepCcHOE YNMpPOYHEHHE) U BOSHUKHOBEHUEM BHYTPEHHHX
nosei HanpspkeHHH (YNpyro-aMciIOKaLHMOHHOE YMpod-
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IMATEPUAJIOBEIEHUE
HeHHe) nmocie MOHHOW MmmianTtauuu [1, 5]. TTostomy
HCCTIEIOBaHUSI  B3aHMOCBSI3H  CTPYKTYpHO-(hazoBoro
COCTOSHHA M (HM3HKO-XUMHUYECKHX XapaKTEPHCTHK IO-
BEPXHOCTHBIX CJOEB THUTaHa B YIbTPaMEIKO3EPHUCTOM
COCTOSIHUM B YCJOBUSIX MOHHOIO OOJy4YeHHs SABISIIOTCS
aKTyaJIbHBIMH.

Llens naHHOH paboThl Mpenronarajia UcciaeloBaHHe
BIHSHUS CTPYKTYpHO-(a30BOTO COCTOSHHA THTaHa B
YABTPaMENKO3EePHUCTOM COCTOSHUHM Ha MEXaHUYECKHUE U
KOPPO3HOHHBIE XapPAaKTEPUCTUKH MAaTEPHAJIOB.

MaTepnaJl H METOAHKA 3KCIIEPHMEHTA

B kauecTBe MCXOAHOIO Marepualja Juls UMILJIAaHTa-
LUMH HOHAMM aTIOMHUHHUS BbIOpaH THTaH Mapku BTI1-0.
111 ¢dhopMHUpOBaHHS YIBTPaMEIKO3EPHUCTOTO COCTOS-
HUS B 3aroToBkax THUTaHa (YM3-TUTaH) NpUMEHSIH
METOjI MHOTOKPAaTHOTO OJHOOCHOro npeccoBanus (abc-
IPECCOBaHME) C MOCIEAYIOEH MHOTOX0I0BOH MpOKaT-
KOH B py4beBBIX BaJIKaX NpH KOMHAaTHOHM TeMmeparype
M 10pPEeKpUCTAUIN3aLMOHHBIM OTXKUIOM [3, 4]. 3epeHHas
CTPYKTypa CILIaBa IpEACTaBIseT cO0OH 3epHa aHU30-
TPOMNHOM (OPMBI, CpeHHI NonepeyHbli pa3Mep KOTo-
peIX cocrapigeT 0,3 MKM.

HoHHass MMIUIAaHTaLMs TUTAHOBBIX MaTepHAJIOB
mpoBeZieHa Ha HOHHOM HcToyHMke MEVVA-V.RU npu
temneparype 623 K, yckopstouieM HanpsbkeHud 50 kB,
IIOTHOCTH TOKa MOHHOTO ny4ka 6,5 MA/CMZ, paccTosi-
HUH 60 CM OT MOHHO-ONTHYECKOH CHCTEMBI, BpEMEHH
EMIUIAHTAaUuH 5,25 4 1 103¢ oGnyyenns 1-10'° nor/em’.

HccnenoBaHHe MHUKpPOTBEPAOCTH BBINIOJIHAJIOCH B
NOBEPXHOCTHBIX CIOSX HCCIEAyeMBIX 00pa3LoB A0 H
10c/le HOHHOH uMmiaHtauuu. M3mepeHue MHKpoTBep-
J0CTH MPOBOAMIOCE JUTS MCXOAHBIX M UMILIAHTUPOBAH-
HbIX 00pa3uoB Ha npubope [IMT-3M no cranaapTHOH
meTtoauke [7, 8]. Harpyska Ha uHaeHTOp (nMpaMuaxa
Bukkepca) coorBercTBoBaia 0,98 H.

s ycTaHOBNEHHUS BIMAHUS UMIUJIAHTALMU NIOBEPX-
HocTy M3-TuTaHa Ha KOPPO3HOHHYIO YCTOHYHMBOCTB
varepuana 6bl1M MPOBEAEHb! UCCIIEJ0BaHUs 00pa3LoB
B pa3JM4YHBIX CpeJax MpH JIMHEHHOH pa3BepTKe MOTEH-
uyana. [longpH3alHOHHBIE KPHMBBIE PETHCTPUPOBAIH
#a noasporpade I1Y-1 co ckopocTbio pa3BepTKH IO-
teHuuana 10 MB/c B TpexanekTpoaHoH sueiike. B ka-
4eCTBE NPOTHBOAIEKTPOAAa M IEKTpOJAa CpaBHEHHA
HCI0J1b30BaJIM HaChILEHHbIE XJIOPUACEPEOPAHBIE JJIEK-
Tpoasl. Ilnowans TUTAHOBBIX 3J1EKTPOJOB COCTaBIIsIa
0,25 cM’. ®oHOBBIE anekrponutsl — 0,1 M HCI, 0,1 M
NaNO, u NaOH - rotoBuiu ¢ HCo/b30BaHHEM Ouu-
CTHJIMPOBaHHOM Bozbl. [IoTeHIIMaNbI M TOKH KOPPO3UH
onpenensnu rpadpudecku [9]. Kpome 3toro Oblin npo-
BEJEHbl HCCIIEJOBaHHS KOPPO3HMOHHOH YCTOHYHMBOCTH
YM3-TuTaHa B CMECH MJIaBUKOBOH M CEPHOI KHCIIOT B
cooTHoleHuH 1:1.

Pe3ynbraThbl H HX 00CyXKIEeHHE

Panee ObU10 NOKa3aHO, YTO UMIUIAHTALIMSA ATIOMHUHUA
B YJIbTPaMeIKO3EPHUCTBIN TUTaH NpHUBeJia K 00pa3oBaHUIO
ynpounstowux ¢as, rakux kak B-Ti, TiAl,, Ti;Al, TiC u
TiO,, cyMmMapHO€ KOJIM4ECTBO KOTOPBIX B IOBEPXHOCTHOH
obnactu (no 200 HM) coctaBuio ~5 % or oObema mare-
puaia, a B obnacty Ha rimyoune 200...500 um ~10 %.

K HacToslieMy BpeMeHHM YCTAaHOBNEHO, YTO MpPOY-
HOCTB JTFOO0T0 METAJTHYECKOTO MaTeprasa onpeaeseT-
¢ MHOruMH ¢aktopamu [10], OCHOBHBIMH M3 KOTOPBIX
SBJIAIOTCA: |) Hanu4uue rpaHHll 3€peH M APYTHX CTPYK-
TypHbIX 00pa30BaHUi; 2) BbICOKas [UIOTHOCTb AUCIIOKA-
UM, 00pa3yrouxcs npy JII0O0M BO3AEHCTBHU Ha Mare-
puain; 3) HanM4Me B MaTepHane KapOHIHbIX, OKCHIHBIX
YacTUL U APYTHX BTOPHYHBIX (a3 u Ap. Poiab kaxaoro
U3 3TUX (GakTopoB B J10OOM KOHKPETHOM Cilyuyae Oyner
pa3IM4YHOH, M 078 BKJIAaJa OTAEIbHBIX MEXaHH3MOB
yNpoYyHeHHs B ofllee YNpOYHEHHE MaTepuaja TaKKe
HEOJHHAKOBA.

B HacTtosieil pabore cornacHO H3BECTHBIM MNpen-
craBieHuaM [10-12] pacuer npenena TeKy4ecTd Hpo-
Boauics 1o ¢opMyie, rae KBaapaTHYHO CKJIaAbIBaIOTCA
BKJ1a/ibl YIIPOYHEHHS IMCI0KALMAMY JIECa» U BHYTPEH-
HUX TIOJIEH, OCTaJIbHBIE BKJa[bl CKJIAaAbIBAIOTCA aaH-
THUBHO:

6=Ac, +Ac, +Ac, +Ac,, + /(A(;JZ1 + A(rfI ) (1)

®opmyna (1) oxBaTeIBa€T NPaKTHYECKH BCE BKJIAIBI
conpoTuBieHuo aedopmupoBanus. B stoit ¢opmyne
AG, — HalIpsDKEHHE TPEHHS TUCIIOKALINH B KPUCTA/LTHYE-
ckoii peutetke o-Ti; AG_ — ynpoyHeHHe TBEPAOro pac-
TBOpa Ha OCHOBE .- Ti aTOMaMH JIErHPYIOIIHX TEMEHTOB
(AL, C, O); Ac, — ynpoYHEHHE IAUCIOKALUIMH «JIECA»,
KOTOpBIE MEPEPE3AIOT CKOB3ALIHE AUCIOKALMH; AC, —
YIPOYHEHHE AaJbHOACHCTBYIOMIMMH IOJIMH HampsiKe-
HHi; AG, — YNMpOYHEHHE MaTepHasa HEKOTePEHTHBIMH
YacTUIAaMU MpH 00X0[€ UX JMCIOKALMSAMH N0 MEXaHH3-
my OpoBana; AG, — ynpOYHEHHE 33 CYET IPaHHUL] 3€PEH.
WMnnanTauus adriOMHHHUS NpPUBENa K CYLIECTBEHHOMY
YIPOYHEHHIO: MHKPOTBEPAOCTh BHIPOCA MPAKTHYECKH
B 3 pa3a. Bkiaabl pasnuyHbIX COCTaBIAKIIMX B obliee
YIIPOYHEHHE CIUIAaBOB MpHBeAeHbI B Taba. 1. B cnnase

Ta6aunoa 1

Tpeaen TeKy4ecTH U BKJIAABI OTAEIbHBIX MEXaHH3MOB
YIpOYHEHHs 0 H mocje HMIJIaHTaunu ciiiaos BT1-0

(o, MIIa)
O6paseu, WMiianTHpoBaHHOE
cpeanuit Hcxonnoe COCTOSHHE
COCTOsIHME, ©
PRAMEPSEPEE o |Ac,|Ac, |Ac,|Ac,
Ti (0,3 Mxm) 400 1210 | 400 | 410 | O | 400




 MATEPHAJIOBE IEHHE

Tabnuna?2
IToTeHuMAa bl H TOKH KOPPO3HH JISl THTAHA B PA3JIHYHBIX cpeaax
CK-tutan 0,1 M HCI 0,1 M NaNO, 0,1 M NaOH
2 2 2
Emp, B Imp,MA/CM Emp, B Imp,MA/CM Emp, B ]mp,MA/CM
He uMniaHTHpOBaHHbIH 0,070 0,08 -0,10 2,81 -0,176 3,0
MMnmarzupoBsasi AoBay 0,425 0,024 0,720 0,020 0,656 0,20
aJTIIOMHHHSA

Emp— NOTEHLHAJ KOPPO3HH, ]mp— TOK KOPPO3HH

BCE MEXAHH3MbI BHOCAT B YNPOYHEHHE NPAKTH4YECKH
OJMHAKOBBIH BKJIaJ.

C yMeHbLIEHHEM pa3Mepa 3epHa THTAHOBOW MHUILIEHH,
T.€. C YBEJMYEHHEM IUIOTHOCTH TPaHMULL B CTUIaBE, IPOMC-
XOIMT YBEIHYEHHE MUKPOTBEP1OCTH HCXOAHBIX CILIABOB
BT1-0. Hanpumep, Ui KpYMTHOKPUCTATIHYECKOrO TH-
TaHa (CpeaHHH pa3Mep 3epHa 17 MKM) MHKPOTBEpPAOCTb
cocraBser 1,6 I'Tla, B To BpeMs Kak 11 YJIbTPaMeNKo-
KPHUCTAUNTHYECKOIO MUKPOTBEpAOCTh cocTaBnseT 3 I'Tla.
B MenKo3epHUCTOM THTaHE, B KOTOPOM IIOTHOCTH I'pa-
HML[ HauOoJIbILasi, MUKPOTBEPAOCTh UMEET 3HaYEHHE B
nBa pasa Oonbuiee. ITocie MOHHOH HMILIAHTALUWH Ha-
OmromaeTcs CYLUIECTBEHHOE YBEIHYEHHE MHKpOTBEp-
JOCTH, Ui YM3-THTaHa MHUKPOTBEPIAOCTb COCTaBIISAET
3,6 I'Tla. Ha BeM4uHy MHKpPOTBEPAOCTH, KOTOpas 00-
Cy)XIaeTcs B HacTofLIeH paboTe, pelaoulyio posib OKa-
3bIBaeT IUIOTHOCTH rpaHul. B YM3-TuraHe mioTHOCTh
TPaHULl ONIPEENSeTCs B OCHOBHOM IMONEPEYHBIM pa3Me-
poM 3epeH. [1pononbHbli pa3Mep 3epeH 3aMETHbIX H3Me-
HEHUil B BETHMYHMHY TUIOTHOCTH TPaHHLL HE BHOCHT.

B THTaHOBOM cCILIaBe Nocjie MMIJIAHTaLMH U (op-
MHPOBaHHS HaHOpa3MEPHBIX YaCTHII Ha I'PaHHULIAX 3€pPEH
NPHUBOIMT K TOMY, YTO YBEJIWYEHHE MHKPOTBEPAOCTH
HMMIIJTAHTHPOBAHHBIX CIUIaBOB CBA3aHO C YMEHBILCHHEM
rpaHull 3epeH METaJUIM4eCKOH MaTpuibl, pOpMHpOBa-
HHEM HAHOKPUCTAJUIMYECKHX OKCHIHBIX M KapOHWAHBIX
¢a3 B obveme 3epHa. [JononHuTeNnbHas CTaOMIM3aLMs
CTPYKTYpBl MaT€PHAJIOB C MapaMETPaMH 3€pPEH B MUKPO-
00J1aCTH NPOUCXOAMT MyTEM 3aKPEIIEHHUs IPaHHL 3€PEH
U HX CTBIKOB MHTEPMETA/UIMAHBIMHU (ha3aMH, 4TO JaeT
JIOTIOJTHUTENBHOE YIIPOYHEHHE.

HaHokpucTannudyeckue CTpyKTypsl, GOpMHpyeMbIe
B YCJIOBUSAX MOHHOH MMIUIAaHTaUUH, BHOCAT BKJIad He
TOJBKO B MOAH(DHUKALMIO MEXaHUYECKUX CBOHCTB, HO H
OKa3bIBalOT CYLIECTBEHHOE BJIMSHHE HAa KOPPO3HOHHbIE
XapaKTEpPHUCTUKHU. [[1s BBIABICHHSA POJIM UMILJIAaHTALMH
B MOZH(HKALHN KOPPO3HOHHBIX CBOWCTB OBL10 MpoBe-
J€HO CPaBHEHHE PaCCYMTAHHBIX MMOTEHLIMATIOB U TOKOB
KOPpPO3HM I IBYX THMOB THUTAHOBBIX CILIaBOB: HC-
XOJHBIH TUTAHOBbIH CIJIaB U TUTAHOBbIE 00Pa3ibl, UM-
TUIAHTHPOBaHHbIE alllOMUHUEM. B Tabn. 2 mpuBeneHsl
MOTEHLHANB] U TOKH KOPPO3HH, PACCYUMTAHHBIE [0 KPH-

BbIM, N10JIy4EHHBIM B NOTEHLIHOAMHAMHUECKOM PEKHME
(pexuM UUKIMYECKOH BoibTamrepoMeTpuu). BuiHo,
4TO MOTEHLMAT KOPPO3UH CMEILAETCs B OTPHLATETb-
Hylo obnacTb IUIs THTaHa, INOABEPrIIErocs HOHHOH
MMIUIAHTAlHH, NP 3TOM CHJIa TOKAa KOPPO3HH YMEHB-
maetcs. JTa 3aKOHOMEPHOCTh XapaKTEepHa sl BceX
H3YYEHHBIX (OHOBBIX AIEKTPONUTOB. Takum obpazom,
MMIIJTAaHTUPOBAaHHbIE 00pa3lbl MPOSABIAIOT OOJbIIYIO
KOPPO3HOHHYIO YyCTOHYMBOCTb, YE€M HCXOJAHBIE 00pa3-
usl YM3-THTaHa.

WMniaHTaius noBepXHOCTH THTaHa HOHamH Oonee
aKTHBHOTO MeTajjla — aJIIOMHHHS — [0 OTHOLUCHHUIO K
MAaTpHLIE NPH YCIOBUM OTCYTCTBHSI 0Opa30BaHHs MHTEp-
METANIMYECKHX COEJUHEHHH M IPOLECCOB [aCCHBALUH
OOBIYHO MPHBOIHUT K CHIKEHHIO KOPPO3HOHHOH YCTOH-
4yyuBOCTH [13]. B maHHOM ciyyae MeXaHH3M 3JICKTPOXH-
MHMYECKOH KOppOo3uH 0osiee CIIOXKEH, TaK KaK, BO-TIEPBLIX,
Ha MOBEPXHOCTH THTaHA 00pa3ylOTCs MHTEpMETAIHYE-
CKHME COEJMHEHMS, a BO-BTOPBIX, M TUTaH, U ATFOMHHHU
CKJIOHHBI K [TACCHBALIMHM KaK Ha BO3/lyXe, TaK 1 BO MHOTHX
IEKTPOIUTAX.

Ha puc. 1 npencraBieHbl KOppO3HOHHBIE JHArpaM-
Mbl M3-THTaHa, MOABEPrHYTOr0 HOHHOH UMITJTAHTALMK
1 ucxogHoro. CpaBHHBas IEKTPOXHMHYECKYH) YCTOH-
YUBOCTb META/VIOB B Pa3/IMUHBIX CpeAax, MOXHO OT-
METHUTb, YTO Hanbosee OTPHLATE/IbHbII MOTEHLMAN A5
HEMMIUIAaHTUPOBaHHOro YM3-THTaHa — B LIETOYHOZ
cpene, a 411 MMIUIAHTHPOBAHHOTO — B HEHTpaJbHOR
TeMm He MeHee U1 BCEX TPEX CPell XapaKTEpPHO YMEHb-
LIEHHE TOKa KOPPO3MHM I 00pa3LOB HMILIAHTHPO-
BaHHOro YM3-TuTaHa, YTO BHAHO MO PACIOI0KEHHI
KPHMBBIX OTHOCHMTEJIbHO ApYr Apyra Ha rpadukax. Ka-
TOZIHBIH Mpoliece (BOCCTAHOBIEHHE BOAOPOAA H BO/bl) B
aHOIHbIH Mpouecc (OKHCIeHHe MeTalia) MPOTEKALOT CO
3HAYUTEIBHO OObLIEH CKOPOCTBIO 471 00pa3LoB HCXO-
AHoro YM3-tutaHa BHe 3aBUCHUMOCTH OT cpeabl. TakuM
00pa3oM, NpOBENEHHBIE MCCIENOBAHUA TIOKA3bIBAKOT
GOBIIYI0 KOPPO3HOHHYIO YCTOHYHBOCTD i 00pa3ios
MMIUIaHTHPOBAHHOTO YJIbTPAMEIKO3EPHHCTOTO TUTAHA.

JIns M3ydeHHs BIUSIHUS TPOLECCOB KOPPO3MH Mpo-
BEIEH PsAJl UCCIIEJOBAHUI KOPPO3HOHHOM YCTOHYHBOCTH
THTAHOBBIX MaTEpHaIOB B CYOMUKPOKPHCTAIIHYECKOM
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Puc. 1. Koppo3noHHbie quarpaMMsl YM3-TuraHa (Mcxoa-
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Puc. 2. 3aBucumocTs Maccel YM3-tutana ao (a) u nocie (6)
HOHHOH MMIUIAHTALMK OT BPEMEHH KOHTAKTa C KOPPO3HOHHOM
cpenoi

COCTOSIHMH 10 M NOCJIe MOHHOH MMIUTAaHTaM¥ HOHAMHU
anioMHHus B Kucioi cpene. Mccneayembie o6pasubl
MOJBEPrajuCh TPABJIEHHIO B CMECH KOHLIEHTPHUPOBaH-
HbIX CEPHOH M MJIaBHKOBOH KHMCJIOT B COOTHOLIEHHH
1:1. TToreps Macchl oOpa3ua He npeBbimaeT 1-3 %. Ha
pHC. 2 MpeACTaBeHa 3aBUCHUMOCTb M3MEHEHHS MacChl
MMIUIaHTHPOBAHHOIO M HEWMIUIAHTHPOBAHHOIO 00pa3-
1oB M3-THTaHa OT BPEMEHH KOHTAKTa ¢ KOPPO3HOHHOM
cpenoif. BuOHO, YTO HEMMNIAHTHPOBaHHBIH OOpa3sewt
Tepsier O0MblIyI0 Maccy (B MPOLIEHTHOM OTHOLIECHHH),
4YeM UMILUTaHTHUPOBaHHbIH oOpasen YM3-TuTaHa, 32 0au-
HaKOBBIH MPOMEXYTOK BpeMeHH. Tak, yepe3 50 ¢ more-
P4 Macchl U1 MMILIAHTHPOBAHHOTO 00pa3lia CoCTaBHIIA
8,9 %, Torna kak HEMMIUIAHTHPOBaHHKIH 0Opa3sel nore-
paa 37,8 % ot cBoel HayaubHOM Macchl. [lonydeHHbIE
Ppe3y/bTaThl IOATBEPXKAAIOT C/ACNAaHHbIE BBIIIE 3aKJII0Ye-
HUS O HaubONbLIEH KOPPO3HOHHOH YCTOHYHBOCTH MM-
TUIaHTUPOBaHHbIX 00pa3uoB YM3-TuraHa.

3akiroueHue

®opmupoBaHue MOoAU(ULHPOBAHHOTO MOBEPXHOCT-
HOTrO CJ1051 C YMEHBIIEHHEM pa3MEPOM 3€pHa MHILEHHU H
C 3aKperUIeHHbIMH rPaHUIIAMH 4aCTHLIAMH HaAaHOpa3Mep-
HbIX OKCHIHBIX, KapOMIHBIX MHTEPMETAJUIMAHBIX (a3
NPUBOJUT K YBENUYEHHIO MPOYHOCTH H MHKPOTBEPIO-
CTH. BBINOTHEHO CPaBHHUTENBHOE IEKTPOXUMHUYECKOE
HCCIIEIOBaHHE MMIUIAHTHPOBAHHOTO M HE HMMIUIAHTH-
POBAaHHOIO THTaHa B KUCJOH, HEHTpalbHOH M ILEI0Y-
HOW cpenax. [loka3aHo, YTO HMMIUIAHTALMs MaTpHLbI
TUTaHa HOHAMH aJIOMHHHS MOBBLIILIAET KOPPO3HOHHYIO
ycToH4HBOCTh 00pa3uoB. MccienoBaHue KOppO3HOH-
HOH YCTOHYHMBOCTH B arpeCCHBHOH Cpele NOATBEP)KAAET
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JI@aHHBIE, MOITYYEHHbIE IPH H3yYEHHH MOIAPU3aLHOHHBIX
KPUBBIX.

Asmopul  vipasxcaiom  brazodaprocms  Epowen-
ko A.1O., Llapkeesy FO.I1., Hukonenko E.JI., Karawnu-
kogy M.II., Okcy E.M., Casxuny K.II. u FOwxkosy I'K.
34 NOMOWb 8 NOTYYEHUU MUMAHOBLIX 06pPaA3yos, & Npo-
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The effect of doping with aluminum ions on the structural-phase state and the corrosion properties of ultrafine titanium.

Part 2. Mechanical and corrosion properties
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Abstract

The study examines the influence of structural-phase condition of surface layer ultrafine-grained titanium (the average grain
size of 0.3 micron), doped with aluminum ions by the means of MEVVA V.RU on the mechanical and corrosion properties.
The exposure to the ionizing radiation results in formation of polyphase implanted layers on the basis of a-titanium grains
containing Ti,Al intermetallic phase on the surface of the a-titanium grains. The modified surface layers are characterized by
better mechanical properties and corrosion resistance. The formation of the modified surface layer with smaller target grain.
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and fixed crystal junction lines with the particles of nanosized oxide, carbide intermetallic phases leads to greater strength and
microhardness. Implanted and non-implanted titanium samples have been compared in acid, neutral and alkalinous media.
The implantation of aluminum ions in the titanium matrix increases corrosion resistance of the samples. The examination of
corrosion resistance in aggressive medium proves the data gained while the examination of the polarization curves.

Keywords: ion implantation, ultrafine-grain titanium, microstructure, corrosion properties.
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