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1. MopudikyBaHHSs IOBepXHEBUX IapiB opysBaToro TuTaHy BT1-0 11 ninBuineHHs IPOTUKOPO3iHUX

BJIACTUBOCTEN

2. Modification of surface layers of porous titanium VT1-0 for increasing anticorrosive properties

Pedepar:

1. Y pucepTauiiiHiii po60Ti npecTaBIeHO BUPiLIE€HHS aKTyaJlbHOTO HAYKOBO-TEXHIUHOTO 3aBIAHHS - PO3POOJIEHHS
Ha OCHOBI BCTAHOBJIEHUX 3arajlbHUX 3aKOHOMipHOCTe (POpMyBaHHS CTPYKTYpHU Ta BIACTUBOCTEH, MiAXOiB 1O
MoaMpiKyBaHHS [I0BEPXHEBUX 1IapiB nopysaroro Tutany BT1-0 nis 3abe3neyeHHs HOro NpOTUKOPO3ilioro 3axXUcTy.
[NopiBHSAJIBHI HOCTI>KEHHS IOPYBATOrO Ta HENOpyBaToro Tutany BT1-0 nokasany, 1o 3aJUIIKOBa IOPYBATICTh €
KJIIOYOBUM CTPYKTYPHUM (PAKTOPOM, SIKUI BU3HAYa€ KOPO3iliHy TPUBKICTb TUTAHY, OTPMMAHOTO METOJIOM
nopoukoBoi meTtanyprii (ITM) : mo 6inbia NopyBaTicTh, TO MEHIIA KOPO3iliHa TPUBKICTh TUTAHY Y PO3UMHAX
XJIOPUAHOI Ta Cy/Ib(paTHOI KUCJIOT IMPOKOro KOHLIEHTpaLiiHoro aianasony. [Ipu nopysarocti <4,2 %y 10 % ta 60
% BOJIHMX PO3UMHAX BiJIMOBIHO XJIOPUIHOI Ta Cy/Ib(ATHOI KUCIIOT Ta MOpyBaTocTi <3,4 % y 20 % po3unHi

XJIOPUHOI KACJIOTU WBUIKICTh KOPO3ii mopysBaToro tutany BT1-0 3Hax0guThCS Ha PiBHI HEIOPYBATOrO,



OTPMMAHOTO TPaauLiiiHO. 3a 6inbmoi nopysarocti TuTaH BT1-0, oTpumannii Mmetomom IIM, notpedye 100aTKOBOrO
IIPOTUKOPO3iitHOro 06po6eHHs. JJoJaTKOBI onepallii X0JI04HOTO [TPeCcyBaHHs Ta BAKYYMHOTI'O CIIiKaHHS I1if] yac
crHTe3y nopysaToro tutany BT1-0 no3uTuBHO BIIJIMBAIOTh Ha IPOTUKOPO3iliHi XapakTEePUCTHKY, a iX e(peKTUBHICTb
3aXMCTY 301/IbLUIYETHCS, 0 MEHIIA [109aTKOBA [TOPYBATICTh MaTepiasly. YIiJIbHEHHS IOBEPXHEBOIO Iapy METOAOM
XOJIOHOTO [IOBEPXHEBOTO MJIACTUYHOTO HedopMyBaHHS 3a6e31edye 3MEeHIIeHHS [I0PYBaTOCTi I0BEPXHEBOTO LIapy
Ta 3aJIiKOBYBaHHS IOP Mif Ji€lo MPUKIALEHOrO HaBaHTaKEHHS, 110 3YMOBJIIOE IiIBUIIEHHS KOPO3iliHOI TPUBKOCTI
IIOPYBATOro TUTaHy Ha NOPSNOK. PermamMmeHToBaHO MOPQ0II0rito MOAM(IKOBAHOIO WapPY AJ1s HiABUILIEHHS
MIPOTUKOPO3iliHUX BIACTUBOCTEN nopyBaToro Tutany BT1-0 Ta po3po6eHO pesKMMU OKCUIyBaHHS Ta a30TYBaHHS
171 ii dopmyBanHs. [TokazaHo, 110 32 perjlaMeHToBaHoi Mopdosiorii MoandiKoBaHOro Lapy MBUAKICTb KOPO3il
[IOPYBaTOro TUTAHY Y PO3YMHAX KUCJIOT 3HKYETBCS Ha OOUH-TPU NOPAKU. [Ipr 11bOMY TEXHOJIOTIS OTPUMAaHHS

tutany BT1-0 He BIyIMBae Ha KOPO3iliHi BIaCTUBOCTI.

2. The dissertation presents a solution of an actual scientific and technical task: development of the approaches to
modification of surface layers of porous titanium VT1 0 on the basis of the established general regularities of
formation of structure and properties for providing anticorrosive protection against corrosive environment. The
comparative investigations of porous and nonporous titanium VT1-0 showed that the residual porosity is a key
structural factor that determines the corrosion resistance of titanium fabricated by powder metallurgy (PM) : the
higher the porosity, the lower the corrosion resistance of titanium in solutions of hydrochloric and sulfuric acids of
a wide concentration range. At the porosity <4.2% in 10% and 60% aqueous solutions of hydrochloric and sulfuric
acids, respectively, and porosity <3.4% in 20% hydrochloric acid solution, the corrosion rate of titanium VT1-0
fabricated by PM method is at the level of nonporous material traditionally fabricated. At higher porosity titanium
VT1-0 fabricated by PM method requires the additional anticorrosive protection. It was proposed the methods of
modification for decreasing porosity of titanium VT1-0 fabricated by PM method in volume and surface layer in
order to improve the an-ticorrosive characteristics. It was found that the additional operations of cold pressing
and vacuum sintering during the synthesis of porous titanium VT1-0 have a positive effect on anticorrosive
characteristics, and their effectiveness of protection increases with decreasing the initial porosity of the material.
The consolidation of surface layer by cold surface plastic deformation reduces the porosity in surface layer and
promotes healing of the pores under the action of applied loads, that increases the corrosion resistance of porous
titanium by one order. The morphology of the modified layer to increase the anticorrosive properties of porous
titanium VT1-0 is regulated and oxidation and nitriding regimes for its formation are developed. It is shown that
under the regulated morphology of the modified layer the corrosion rate of porous titanium in acid solutions
decreases by one or three orders of magnitude. The technology of obtaining titanium VT1-0 does not affect the
corrosion properties.
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