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The paper presents the research of the weld structure of two Ti specimens of the type VT6 having nano- and
submicrocrystalline structures. Electrical contact welding is used to obtain welds. The acicular structure is

formed in the weld area. Two types of defects are detected, namely micropores and microcracks.

BBenenue

[IInpokoe NMpUMEHEHHE THTaHa U €ro CIUIABOB B a3POKOCMHYECKOW TEXHHKE, SIIEPHON 3HEPreTHKE JIPYTHX
oTpaciisix Kak (DyHKIMOHAIbHBIX MaTepualioB OOYCIIOBJICHO COYETaHHMEM KOMIUIEKCOM YHHKAJIbHBIX (H3MKO-
MEXaHHYECKUX CBOWCTB (BBICOKAs IPOYHOCTH U TUNIACTHYHOCTH NPHU MO IJIOTHOCTH, KOPPO3UOHHAS CTOHKOCTh
BO MHOTHX arpecCHBHBIX CpellaX M APYI'HX CBOHCTB). HOBBIE MEpCHEKTHBBI OTKPHIBAIOTCS JUISI BBICOKOIIPOYHBIX
CIUIAaBOB HAa OCHOBE THTaHa, OOJIQJAIOIIUX HEOOXOJIMMBIM KOMIUIEKCOM (DYHKIMOHAIBHBIX CBOWCTB IpH
(hopMHpOBaHMH B 3THX MaTepHasiaX yilbTpamenkosepHUCTOH (YM3 — cyOMUKpPO- W/MIN HAaHOKPUCTAITMYECKOH
CTPYKTYpPbI) METOIaMH MHTEHCUBHOM IIacTHyeckoil aedopmanmun. OcoOEHHOCTHIO CyOMHKPOKPHUCTAIITHYECKOH
MHUKPOCTPYKTYPBl ~THTaHa SIBJISICTCS  HPUCYTCTBHE OOJIBIIOrO YHCIAa OKCTHHKIMOHHBIX  KOHTYPOB,
CBHUJICTENIECTBYIONINE O BHICOKOM YpPOBHE BHYTPEHHHX HAIPSKCHHWH, BOSHHKAIOIIUX B 00paslax B pe3yibTaTe
MHTEHCUBHOMN TUTACTHYECKON nepopMarum. CymecTByIOT  pa3IH4yHbIE METOJBI MOy YCHUS
YIABTPAMENKO3EPHUCTOM CTPYKTYPHI TUTAHOBBIX CIUIaBOB [1-4]. TepMuueckast cTaOMIIBHOCTh B TAKOM COCTOSTHHH
CIUIABOB ~ HMMEET BEpXHEEe TIIOpOrOBOE  3HAadeHWe. Tak, HalmpuMep MHUKPOCTPYKTypa  TNPYTKOB
CYOMUKPOKPUCTAIIIMIECKOTO THTaHAa, TIOJYYEHHbIX KOMOWHHMPOBAaHHBIM METOZOM abCc-TIPECCOBAHUEM C
NOCTEAYIONIe MHOTOXOIOBOW MPOKATKOM, TepMocTabwibHa 1m0 Temmeparypbl 350°C [5]. B stoii cBszu
aKTyaJbHBIMU SIBIISIIOTCS paOOTHI, HANpaBJIEHHbIE Ha HM3Y4YE€HHE W3MEHEHHMS MHKPOCTPYKTYpHl B 00JacTH
CBapHOro IIBa YJIbTPAMEIKO3EPHUCTBIX TUTAHOBBIX CIUIABOB MOCIE MPUMEHEHHs Pa3IM4YHBIX BUAOB CBAPKU
(J1azepHOH, AMEKTPOHHOIYYEBOH, 3JIEKTPOKOHTAKTHOW M 1p.). Kopme TOro, BaXKHBIMHU SBISIOTCA pa3pabOTKH
TEXHOJIOTHUH Pa3JINYHBIMH BHIAMH CBAPKH 10 YCTAHOBJICHHIO BIMSHUI Pa3NUYHBIX TEXHOJIOTHYECKUX (haKTOPOB

Ha MPOYHOCTH MOJTYIAEMBIX CBAPHBIX COCAMHEHUH, 0COOEHHO B YCIIOBHIX YCTaJOCTHOTO BO3/ICHCTBHA.
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Lenpto naHHOM pabOTHI SBISIIOCH M3Yy4YEHHE M3MEHEHHS MHUKPOCTPYKTYpPBHI M XapakTepa paclpeleeHUs
MHUKPOTBEPAOCTH B 30HE IIBA IPU JICKTPOKOHTAKTHON CBApKEe HAHO- M CYOMHUKPOKPUCTAIIMYECKUX 00pa3LoB
TUTaHOBOTO crutaBa BT6.

MarepuaJji 1 METOIMKA IKCIIEPUMEHTA

UccrenoBanust Makpo- M MHUKPOCTPYKTYpHI 30HBI cBapHOro mBa (3CLI), 30HBI TEpMUYECKOTO BIHSIHUS
(3TB) W OCHOBHOTO MeTaJlla BBIMOJHEHBI C TOMOIIBIO ONTHYeckoro Mukpockoma OlimpusGX51 (caumku
npuBeJieHbl Ha puc. 1), Pacnpenenennss MUKpOTBEpAOCTH IO BBICOTE M IIUPUHE LIBOB — C IOMOIIBIO ITpHudopa

MIIT-3M.

500 vt

Puc. 1. Chnumok nonepeunozo ceuenust ucciedosanuvix 0opasyos (a,b), cmpykmypa memanna € yenmpaipHoll
obnacmu (c), nopul 6 30ne konmaxma (d), necnaownocmu no kpasm konmaxma (f,e)

y.]'ILTpaMeJIKOISepHI/ICTOG cocTosiHue TUTaHOBOro cmasa BT6 Obuio MOJY4YCHO HpU MOMOIIU HHTSHCUBHOM

[UIACTUYECKOW nedopMalMi Ha yHUBepcalbHO# wuchbitaresnibHON Mammae INSTRON wmeromom asc —
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npeccosanus B uarepsaie Temmeparyp (0,40 + 0,35)xTny (Tnx — TeMIepaTypa IjiaBjieHus TuTana papua 1933 K)
[1].

Pe3yabTaTsl n 00cy:KxaeHHe

[IpoBeneHHbIE HCCIENOBaHUSI CTPYKTYPHl CBapHBIX COEIMHEHHWH METOJIOM ONTHYECKOH Meramiorpaduu
MOKa3aJIM, YTO UCXOJIHAS 3epEHHAsI CTPYKTYpa 00pas3IoB B 30HE CBAPKH MpPETEpreBacT 3HAYNTEIILHBIE N3MEHEHHS
(puc. 1,a,b). Ctpykrypa MeTasia B 30HE CBAPKH UMEET UTOJIBYATOC CTPOCHHUE, YTO CBHACTEIBCTBYET O OBICTPOM
OXJIAXICHUH H, B CIIC/ICTBHH, MOSBICHUIO 3aKaI04HBIX 3¢ hekToB (puc. 1, C).

ITo kpastM 30HBI CBapKH B psiie CIydacB HabIomaroTes aedeKTsl, npeacTaBieHuse Ha puc. 1, d,e,f. dedexrs
pasnenstoTest Ha mopsl (puc. 1, d), u mukpotpermunst (puc. 1,f,e) pasmuunoro pasmepa. Hammume medexros
NPEIIOI0KUTENIFHO CBSI3aHO C NPUCYTCTBHEM OKHCIOB Ha IOBEPXHOCTSX IUIACTHH O CBapKH, B Pe3yJbTaTe
Yero MPOHMCXOAWT HE IMOJNHOE IepeMEIlMBAaHWE B TPaHMYHOM CJIO€ MarepHana IUIaCTHH W 0oOpa3oBaHHUE
MHUKPOTpPEIINH.

Taroke CyIIeCTBEHHO Ba)KHBIM SIBIISICTCS HAJIMYWE HA MOBEPXHOCTSX IUIACTHH IIOCJE 3JIEKTPOIPPO3HOHHOM
PE3KH MUKpopenbeda, KOTOPBIH IPEICTaBICH MEIKUMH PAKOBUHAMH, YTO 00YCIIaBIMBACT HAJUYHE MOP BHYTPH
MeTajlia IIpH CBapKe.

3aki04yeHue

Takum 00pa3oM, B pe3yibTaTe HCCIESIOBaHUH CTPYKTYphl MeTajlla B 30HE CBapku oOpasioB cruiaBa BT6 B
UCXOIHOM HAHOCTPYKTYPHUPOBAHHOM COCTOSHMM OOHAPY)XCHO CYIISCTBEHHOE KOJNMYECTBO He(EKTOB B
NPUTPAHUYHOM 00JaCTH M HEPaBHOMEPHOCTh CTPYKTYpHl B 0ONacTd cBapkd. Takoe MONOKEHHE NOJKHO
OKa3bIBaTh CYLIECTBEHHOE BIIMSHUE HA pa3pylLICeHUe CBAPHOTO LIBA, YTO OYJIET HCCIIE0BAHO B XO/I€ AajbHeHIIeH
paboTHI.

Paboma evinonnena npu uyacmuunou @unancosol nodoepicke pabom no npoexkmy Munucmepcmsa
obpaszosanus u Hayku Poccuiickoii @edepayuu u 2ocyoapcmeennozo 3a0anus 8 cgepe HAYUHOU OesimenbHOCHU

(npoexm Nel1.351.2014/K).
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