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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka TeXHOJIOTIYHMX [IPUHLINIIB OTPUMAaHHS HOBUX KOMIIO3ULIIMHUX MaTepiaJliB Ha OCHOBI iHTepMeTainiB
NiAl(Ti) nyig 3aXuCTy AeTasnen rinpoeHepreTMYHOro 06JafHaHHA Bif, [ii arpecMBHUX BOOHUX CEPELIOBULL,

KOPO3iifHOro Ta riipoabpasuBHOrO 3HOIIYBAHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

The technological principles of new composites based on NiAl (Ti) intermetallics development for protection of the
hydro-energetic equipment from aggressive water solution action, corrosive and hydro-abrasive wear

Pedepar yKpaiHCBKOIO:

Ha ocHOBI 1aHUX 110 AOCJIIPKEHHIO KIHETUKYA 3MOYYBaHHS Ta KOHTaKTHOI B3aeMogii B cucremax NiAl(NiTi)-
Ti(Cr,Zr)B2 po3po6s1eHO HOBi KOMIIO3UILilHI MaTepiay, sIKi OTPMMaHO B KOMIIAKTHOMY BUIi TA Y BUTJIS]
KOHIJIOMEPOBaHUX IOPOIIKiB. Po3pobieHi maTepiasyu MaioTh rerepodasHy MiKpOCTPYKTYPY 3 PiBHOMIDHUM
PO3MOIJIOM YaCTOK TYTOIIABKUX CIIOJIYK B iIHTEpMETANiAHIN MaTpuLi. I3 OTPMMaHMX MTOPOILKIB [1JIa3MOBKM Ta
JETOHALIITHUM METOJAMU HAIWUJIEHO TIOKPUTTS HA CTaJIbHI 3pa3sky, siKi MatoTh TOBIIMHY 0,3-1 MM, IIIJIBHICTD
95-99%, MiLHiCTb 34erieHHs 3 0CHOBOIO 35-110 MIIa. BuB4eHO 3aKOHOMipHOCTI ()a30- Ta CTPYKTypOYTBOPEHHS
KOMITO3ULiIiHMX MaTepiasiB Ta IOKPUTTIB Ha ocHOBI iHTepmeTaniniB NiAl Ta NiTi 3 fo6aBkamMu TYroIjIaBKUX CIIOJIYK,
BA3HAY€HO OINTHMMAJIbHUN CKJIaJ, Ta CIIBBiZHOIIEHHS CTPYKTYPHUX CKJIAIOBUX [IJIS Pi3HMX YMOB €KCILTyaTallii.
[TpoBeneHo BUIIpOOYBaHHS pO3PO6IEHMX MaTepiaiB i MIOKPUTTIB Ha KOpPO3ie- Ta rifpoabpasuBHy CTIiHKiCTb. B
YMOBax rifnpoabpasmuBHOro 3HOIYBaHHS feToHauilHi TokpuTTs NiTi-30 mac.% CrB2 maioTh HaliMeHIli 3HaYeHHs
IHTEHCHUBHOCTI 3HOLIYBAHHS, a CTPYKTypa TaKUX IIOKPUTTIB XapaKT€PU3YyETLCS BiICYTHICTIO Hi/ISIHOK BUITPALIIOBaHHS
Ta MOIIKOJKeHb. B yMOBax esekTpoximMiuHoi Kopo3zii y 3% BogHOoMy po3unHi NaCl, mo iMiTye MOPCBhKY BOLLy 3i
301/IbIIEHHSM BMICTY TYrOIJIaBKUX CIOJNYK 10 30-45 mMac. % xapakTep KOpo3iliHOi OBeiHKM KOMIIO3UTIB NOAIOHUIA
II0 IIpOoLeCy aHOJHOTO PO3YMHEHHSI YMCTOro iHTepMeTaniny. [Ipu nboMy BifiOyBaeThCsl akTUBHE PO3YMHEHHS
iHTepmeTanigHOi MaTpuLi i BCsI IOBEPXHS KOMIIO3UTY IOKPUBAETHCS MOJIIOKCITHOIO MJ1iBKOI0 NiO+AI203,
€KPaHyIOUH TYrOIJIaBKi BKIIOUYEeHHs. Hallkpalli NoKa3HMKM KOPO3iiiHOi CTIMKOCTI 3adikcoBaHi Ha maTepiani NiTi-30
mac. % CrB2, sxuii npakTU4HO He Koponye. OTpUMaHUil pe3ysIbTaT MOKe OyTU MOB'SI3aHUH 3 YTBOPEHHSIM OiJIbIl
KOpo3iftHOCTiliKoi (B nopiBHsiHHI 3 NiTi) HoBoi ¢aszu Ni3Ti. [IpoBenieHi foCaiIpKeHHs Ta OTPMMaHi pe3yybTaTu
IO3BOJISIIOT PEKOMEHIYBATH AAHWI MaTepia AJ1s 1OT0 MOAAJbIIOr0 3aCTOCYBAHHSA B IKOCTI 3aXUCHUX

KOPO3iHOCTIMKUX ITOKPUTTIB.

Pedepar aHI1iliChKOIO:

Based on the data on the study of wetting kinetics and contact interaction in NiAl (NiTi) -Ti(Cr, Zr)B2 systems, new
composite materials (compact form and conglomerated powders) have been developed. These materials have a
heterophase microstructure with a uniform high-melting compounds’ particle distribution in the intermetallic
matrix. The coatings were sprayed by plasma and detonation methods on steel samples. They have a thickness of
0.3-1 mm, a density of 95-99%, and bond strength of 35-110 MPa. The regularities of phase and structure formation
of composite materials and coatings on the base of intermetallics NiAl and NiTi with the addition of high-melting
compounds have been studied, the optimal composition and ratio of structural components for different operating
conditions have been determined. Corrosion and hydroabrasive resistance tests of the developed materials and
coatings were carried out. In conditions of hydroabrasive wear, detonation coatings NiTi-30 wt.% CrB2 have the
lowest values of wear intensity, and the structure of such coatings is characterized by the absence of worked-out
areas and damages. In conditions of electrochemical corrosion in 3% aqueous NaCl solution simulating seawater
with an increase in the content of high-melting compounds to 30-45 wt. % the nature of the corrosion behavior of
composites is similar to the process of anodic dissolution of pure intermetallic. In this case, active dissolution of
the intermetallic matrix occurs and the entire surface of the composite is covered with a polyoxide film of



NiO+AI203, shielding the high-melting inclusions. The best factors of corrosion resistance are shown by the
material NiTi-30 wt. % CrB2, that practically doesn't corrode, which may be due to the formation of a more
corrosion-resistant (compared to NiTi) new phase of Ni3Ti. The conducted researches and the obtained results
allow recommending the material for its further application as protective corrosion-resistant coating.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOI0: Komnosuniiini nopomku cucremu NiAl-CrB2 n1s ra3oTepMivHOrO HarmmiIeHHs Ta
KoHrsiomepoBaHi nopouku NiAl-30%CrB2 s neToHaniliHOro HanuieHHs. HayKoBO-TeXHiYHUI 3BIT 110 BUKOHAHIN

pobori

Hassa HTII aHr1ificbKo¥0: Composite powders of the NiAl - CrB2 system for thermal spraying and
conglomerated powders of NiAl - 30% CrB2 for detonation spraying. Scientific-technical report on the work
performed

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3acTocyBaHHs: M 72.19 JlocstigKeHHs i eKCliepuMeHTasIbHI po3po6Ku y chepi iHIMX IPUPOIHUYNX i

TEXHIYHUX HayK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: [Mopowku ass razorepmivHoro (poamipom -63...+20 MKM) Ta [eTOHaLiitHOrO HanuieHHs (-40...+20
MKM). 3BIT 10 TEXHOJIOTii OTPUMaHHSI HOBUX MaTepialiB i IOKPUTTIB, 0COBIMBOCTSIX iX €KCIIyaTallii B yMOBax

rifpoabpasrBHOrO 3HOUIYBAHHS Ta €JIEKTPOXiMivHOI KOpo3ii B 3% pozuuHi NaCl (imiTanis MOpcbKoi BOaN)
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHs 3HOCY 06/1aHaHHS
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Cno>kuBayi npo,uyKuii': T'EC, AEC Ta cygHOOYZiBebHI NifIIPUEMCTBA
IlepcrieKTHBHI PUHKH: Vkpaina, €spocotos, KHP ta CHJI
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
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HasaBHicTb Oi3Hec-IJIaHY:
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JeToHaliliHi NOKpUTTA i3 KoMno3uuinHux marepianis cuctemu (Ti, Cr)B2-NiAlCr. I. TexHosoriss HanuIeHH, CKIaz

Ta MiKpOCTpyKTypa NnokputTis / B.I1. Konosa, O.I1. YMaHcbkuii, O.A. BongapeHko [Ta iH.] // I[lopoukoBa



Mmetanypris. - 2020. - N2 5/6. - C.92-106.

JeTtoHauiiiHi NoKpUTTs i3 Komnoauuiuux matepianis cucremu (Ti, Cr)B2-NiAlCr. II. MexaHiuHi Ta TpUO6OTEXHIYHI
BjacTuBOCTi NoKpUTTiB / B.I1. KoHOBau, A. Jleiitanc, . boiiko [Ta iH.] // Ilopomkosa metanypris. — 2020. - N2 7/8.
- C.71-87.
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Cr)B2 / B.IL. Konosa, A.Jl. [Tanaciok, L.I1. Hemnop [Ta iH.] // [lopomkoBa meTtanypris. — 2021. - N2 7/8. -
C.126-134.

Structure and strength characteristics of NiAl-based composite materials / O. Poliarus, O. Umanskyi, J. Morgiel [et
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