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[TigBUILIEHHS 3HOCO- Ta KOPO3iliHOI TPUBKOCTi TUTAHOBUX CILJIAaBiB, CHHTE30BAHMX METOIOM IIOPOLIKOBOI METaJyprii

Ha3sBa po6oTH aHIJIilICbKOIO:

Increase of wear resistance and corrosion strength of titanium alloys synthesized by powder metallurgy

PedepaT ykpaiHCbKOIO:

OuiHeHo KOpO3iliHy TPMBKICTb TUTAHY Ta TUTAHOBUX CIIJIaBiB, CHHTE30BaHMX METOOM IIOPOLIKOBOI MeTanyprii, B
arpeCUBHOMY CEPELOBUILi XJIOPUAHOI KUCJIOTU IHUPOKOTO KOHIEHTPALIMHOTO Aiana3ony. [TIokazaHo, 10 3aJIUIIKOBA
IIOPYBATICTb € KJIIIOYOBUM CTPYKTYPHUM (PAKTOPOM, SIKMI BU3HAYa€ KOPO3iliHY TPUBKICTb CIIEYEHMX TTOPOLIKOBUX
tutany BT1-0 ta crimaBy BT6. OkpecyieHO BUMOTHY [0 IOPYBAaTOCTi CIIEYEHOTr0 OPOLIKOBOIO TUTAHY [1J1S
30€pe>KeHHs KOPO3iHOi TPUBKOCTI B C€PEOBUIII XJIOPUIHOI KUCJIOTY Ha PiBHI Ae(OPMiBHOTO TUTAHY.
CdopMys1bOBaHO IPUHLUIYN BUOOPY OCHOBHUX TEXHOJIOTIYHUX I1apaMeTpiB [J1s1 3a6e31e4eHHs] BUCOKOI KOPO3ifHOI
TPUBKOCTI CII€YE€HMX NOPOIKOBUX TUTaHy BT1-0 Ta crimaBy BT6. BcraHOB/IEHO, 10 TOLATKOBI Onepallii X0J104HOTO
IIpecyBaHHsI Ta BAKYYMHOTIO CITiKaHHS [IPY OTPAMAaHHi CIIEY€HOr0 NOPOUIKOBOIO TUTAHY CIPUSIIOTh 3HUKEHHIO OO
nopyBatocTi. OuineHo edextrBHiCcTh AedopmMauiiiHoi Ta gedopmaniitno-gudysifiHoi 06pOOOK IJ1s1 MiIBUIIEHHS
KOPO3iliHOI TPUBKOCTI CUHTE30BaHOTO METOJIOM ITOPOIIKOBOI METaIyprii TUTaHy. BCTaHOBJIEHO, 1110 XOJIO0AHE
nactTuyHe n1edopMyBaHHS IIOBEPXHi CIIEY€HOro NOpomKoBoro Tutany ([1=9%) 3ameH1rye nopyBaTicTb
[IOBEPXHEBOTO LIAPy, TOMOTEHi3ye 10ro, 1110 Ha MOPALOK MifABUILYy€e KOPO3iiHY TPUBKICTb ¥ 20% BOLHOMY PO34MHi
xJ10puAHoi KucaoTu. [linTBepmxkeHo eeKTUBHICTD IBOX CTaAiTHOrO a30TyBaHHS 1J1s MiJBUILEHHS KOPO3iiHOi
TPUBKOCTI CIIEYEHOT0 TUTAHOBOTO CIyIaBy BT6 3 mopysaricTio <4%. ONTHMI30BaHO TEMIIEPATYPHO-4aCOBI
napaMeTpu a30TyBaHHS 171 (POPMyBaHHS 3aXMCHUX [TOBEPXHEBUX IIAPiB perjaMeHTOBaHOI MOP@OJIOrii.
PexomMeHI0BaHO peKUM XiMiKO-TepMidHOi 06POOKY B ra30BOMY a30TOBMICHOMY CE€peIOBUILi CIIEYEHOTO
TATAHOBOTO criaBy BT6, sKuil Ha OIMH-ABa NOPSAIKU MiJIBUILLyE KOPO3iliHY TPUBKICTb Y 30% XJIOPUIHINA KUCIIOTI.
BuB4eHO TpMOOTEXHIUHY NOBEIHKY crieyeHoro tTutany BT1-0 ta criaBy BT6 3a rpaHMYHOrO MamleHHs y napi 3i
CTaJLII0 Ta 6POH3010. [I0Ka3aHO HEOJHO3HAYHICTh TPMOOTEXHIYHMX XapaKTEPUCTUK CIIE4€HOT0 TUTAHY MOPIBHSIHO 3

JIUTAM y TpUbOMapi 3 M'AKIIMM YX TBEpPIilIMM MeTajioM (6pOH3a i cTajb Bill[IOBiAHO).

Pedepar aHr1ilicbKOIO:

The corrosion resistance of titanium and titanium alloys synthesized by powder metallurgy in an aggressive
environment of hydrochloric acid of a wide concentration range is estimated. It is shown that the residual porosity
is a key structural factor that determines the corrosion resistance of sintered titanium powder VT1-0 and alloy
VT6. The requirements for the porosity of sintered titanium powder to maintain corrosion resistance in
hydrochloric acid at the level of deformable titanium are outlined. The principles of selection of the main
technological parameters for ensuring high corrosion resistance of sintered titanium powder VT1-0 and alloy VT6
are formulated. It is established that additional operations of cold pressing and vacuum sintering in obtaining
sintered titanium powder help to reduce its porosity. The efficiency of deformation and deformation-diffusion
treatments to increase the corrosion resistance of titanium powder metallurgy synthesized by the method of
powder metallurgy is evaluated. It was found that cold plastic deformation of the surface of sintered titanium
powder (P = 9%) reduces the porosity of the surface layer, homogenizes it, which increases the corrosion
resistance in 20% aqueous hydrochloric acid. The efficiency of two-stage nitriding to increase the corrosion
resistance of sintered titanium alloy VT6 with porosity <4% was confirmed. Temperature-time parameters of
nitriding for formation of protective surface layers of regulated morphology are optimized. The regime of
chemical-thermal treatment in a gaseous nitrogen-containing medium of sintered titanium alloy VT6 is
recommended, which increases the corrosion resistance in 30% hydrochloric acid by one or two orders of
magnitude. The tribo-technical behavior of sintered titanium VT1-0 and alloy VT6 with boundary lubrication



paired with steel and bronze was studied.
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