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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimxeHHs po6oTo3gaTHocTi ciasiB cucteM Ti(Nb)-Al(Si)-C(N) Ta 3BapHuUx 3'eHaHb clIaBiB cuctemu Al-Cu-

Mg B yMmoOBax TpUBaJloi Aii po60YNX CEPENOBUIL

Ha3sBa po60oTH aHIJIiHCBHKOIO:
Investigation of the working capacity of Ti (Nb)-Al (Si)-C (N) alloys and weld joins of the Al-Cu-Mg alloys under

long time working environment influence

Pedepat yKpaiHCBKOIO:

Po3pobseHno ta gocnigxkeHo: matepian cuctemu Ti-Al-C Ha ocHOBI MAX-da3zu Ti3AIC2, HaHoamiHaTHA ITOpyBaTa
CTPYKTYpa SIKOro 3a0e31euye MifBUIIeH] XapaKTepPUCTUKU 3HOCOTPUBKOCTI, €JIEKTPOIIPOBiAHOCTI Ta CTIMKOCTI 10
BIUJIMBY €JIEKTPUYHOI Oyry; AJig MiHiMi3allii 3HOIIyBaHHS y TPMOOMApi 3 Minaw Mapku M1 3apONOHOBAHO NOAATKOBO
IIpOCOYyBaTy Iopu Lboro matepiany 10%-HUM BOOHMM PO3YMHOM [JIiLEPUHY; Ha 11ii1 OCHOBI po3p006iIeHO HOBY
KOHCTPYKIIi10 MOHOBCTaBKU NaHTorpada Tpampasi, a Takox NokpuTTs 3 MAX-¢as turany Ti3AIC2 i Ti2AlC, HaHeceHi
Ha ToHKu# (0,3...0,5 MM) TUTAHOBUI JIMCT HA 3aMiHY JIUCTIB 3 XpoMuUCTOi cTasi Tumy Crofer, 10 py CTBOPEHH
JIETKUX 3'€JHYBaJIbHUX €JIEMEHTIB 3 MiIBUILIEHMMU XapaKTEPUCTUKAMU KaPOCTIMKOCTI Ta €JIEKTPOIIPOBIZHOCTI AJ11
TBEPAOOKCUIHUX T1aJIMBHUX KOMIPOK. BCTaHOBJIEHO, 1110 3BapHi 3'€IHaHHS TepPMO3MillHEHOrO ciuiaBy [J16T,
OTPMMaHi iMIIyJIbCHO-yTOBUM METOJOM IUIABKUM €JIEKTPOoIoM 3B-1201, He IIOCTYIaI0ThCA 3'€JHAHHSM CILJIaBY
AMTr6, Kosn 3BaproBaiu ciias J16T 3 nomanbmyM rapTyBaHHAM i CTapiHHAM 3BapHOTO 3'eiHaHHA. HanBuini
XapaKTePUCTUKY MIILJHOCTI i TPIlIMHOCTIMKOCTI 3'eJHaHb JIUCTIB i3 anmominieBoro criaBy 16T (He HuXKue
BJIACTMBOCTEY OCHOBHOTO METAJy) IOCATHYTO 32 BUKOPUCTAHHS TEXHOJIOTI] 3BapIOBaHHS TEPTSIM 3
nepemillyBaHHSIM, KOJIM BifICYyTHIN po3naf, i KoaryJisuis 3MilHIOBaIbHOI iHTEpMeTasiiHOI (asu BUXiIHOTO CIIJIABY.
BusasiieHa MOKJIMBICTE MOHITOPUHIY HAKOMIMYEHHS MIKPOIIOMKOAKEHDb Ha PAHHIX CTaliIX BTOMU aJIlOMiHI€BOTO
craBy cucremu Al-Cu-Mg Ha nifcTaBi aHani3y napameTpiB CUTHaJIB aKyCTUYHOI eMicii, 3a sKUMU ineHTU(iKoBaHo:
iHKyO6auitHui nnepiof, yTBOpEeHHs MiKpOTpilyH, nepios, ¢OpMyBaHHS CUCTEMHU i KpUTUYHOI KiIbKOCTI MiKPOTpIIIKH,
inKyOauiitHui nepion GopmMyBaHHSI MaKpPOTPILIMHU Ta [TOYATKOBY CTafilo ii pocTy. PO3po6sieHO HOBI
6araTOKOMIIOHEHTHi BUXPOCTPYMOJIBi IEPETBOPIOBAYi TPAHC(POPMATOPHOTO TUITY [1JIs1 OJHOKaHA/IbHUX CUCTEM
KOHTPOJIIO, SIKi 3206€3I1e4yI0Th NiJIBULEHHS YyTJIUBOCTI i IPOAYKTUBHOCTI KOHTPOJIIO [IpY BUSIBJIEHH] TPillIMH y

BEJINKOrabapUTHUX [TOKOBKAX i 3BApPHUX KOHCTPYKLiSIX i3 (PEPOMArHiTHUX i HEMarHiTHUX (QyCTE€HITHUX) CTaJe.

Pedepar aHIJIiHCBKOIO:

The material of the Ti-Al-C system based on the Ti3AIC2MAX phase of nanolaminate porous structure, which
provides increased characteristics of wear resistance, electrical conductivity and resistance to electric arc is
developed., It is proposed additionally impregnate the pores of this material with a 10% aqueous solution of
glycerol to minimize the tribopair wear with copper of grade M1. On this basis, a new design of the tram
pantograph is developed. A MAX phases Ti3AIC2 and Ti2AIC based coating on a thin (0.3... 0.5 mm) titanium sheet
to replace of chromium type Crofer steel sheets, when creating light connecting elements with high
characteristics of heat resistance and electrical conductivity for solid oxide fuel cells, is proposed. It was found
that the welded joints of the strengthened D16T alloy, obtained by the pulse-arc method with the fusible electrode
Sv-1201 and subsequent joint quenching and aging, are not inferior in comparison with AMg6 alloy welded joints.
The highest strength and fatigue crack resistance of characteristics of D16T alloy joints (not lower than the
properties of the base metal) are achieved by using stir friction welding, when there are no decay and coagulation
of the reinforcing intermetallic phase of the base metal. The possibility of the microdamages accumulation
monitoring on the early fatigue stages (incubation period of microcracks, period of system formation and critical
number of microcracks, incubation period of macrocrack formation and growth) of the system Al-Cu-Mg
aluminum alloy based on the analysis of the acoustic emission signals parameters is revealed. New multi-



component eddy-current devices for single-channel control systems have been developed, which increase the
non-destructive control sensitivity and productivity, when detecting cracks in large forgings and welded
structures made of ferromagnetic and non-magnetic (austenitic) steels.
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