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a3 g1 noTped eNEeKTPOTEXHIKY, aBiallii, Ta BOOHEBOi eHEPTeTUKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of wear-resistant electrically conductive composite materials and coatings based on MAX phases for
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JocnimxeHo npouecu cuHTe3y macuBHUX MAX marepiainiB Ti3AIC2 (90 -94 Bar.%)nsis KOB3HUX CTPyMO3HIMayiB, a
TaKOX LIiJIOro psfy MimeHen (kaTofiB) Ha ocHoBi MAX ¢a3 cucrem (Ti,Cr,V,Mo,Nb)-(Al,Sn)-C 1151 HaHeceHHSs
IIOKPUTTIB BAKYYMHO-IyTOBUM i MarHETPOHHUM METOLOM. B yMOBax BiJIbHOTO CIiKaHHS Ta rapsid0ro NpecyBaHHS
CHHTE30BaHO BUCOKOEHTPOIIHI Kap6igHi ¢pasu 3 BMicTom 5 meTtaiB (TiVNbMoAIL1C2,7 ta TiVCrMoAlL1C2,7), sxi
MaloTh MiKpOTBEPIiCTh BifIITOBITHO A0 3a3HaveHoi cTrexiomeTpii 15 I'Tla i 18 I'Tla, a TpimuHOCTIKiCTh Ha piBHi 4,6
MIla-m1/2 i 3,7 MIla-m1/2. BcTaHOBJIEHO, 1[0 BAKYYMHO-AYTrOB€ IIOKPUTTS, HaHeceHe 3 MileHi MAX ¢a3zu Ti2AIC Ha
MiIKIaAKy 3 TUTAHOBOTO cIaBy BT1-0, BakyyMHO-/IyroBe MOKPUTTS, HAHECEHE 3 MillleHi Ha 0CHOBI MAX ¢a3u
(Ti0,98Nb0,02)AIC Ha niagxnaaky 3 TuTaHoBoro cnasy OT4-1, Ta MarHeTpoHHE ribpuiHe NOKPUTTS 3 OJHOYaCHUM
ocagkeHHsIM MAX ¢aszu Ti2AIC i Cr Ha nigknaaky 3 TuTaHOBOrO cryiaBy OT4-1 OBHICTIO 3a7J0BOJIbHAIOTE BUMOTaM
10 iIHTEPKOHHEKTIB NaJIMBHUX KOMipOK (TBepHoTinbHAX SOFC i jIerkux po3aBaeHnuX KapOOHATHUX MAJIMBHUX
enemeHTiB MCF). OkpiMm TOro BakyyMHO-Ayrose OKpUTTs 3 MiuieHi Ha ocHOBi MAX ¢asu Ti2AIC 3a6e3neuye
mizBUIIeHHs y 2 pa3u 3HococTiiikocTi crasi 15X16KSH2MB®AB-1II i TutaHoBoro criapy BT8 3a Temneparypu 500

0C, a TakOX MiJBUIIEHHS MalXe B 5 pasiB CIIPOTUBY LIMX CIIJIaBiB 6araTOLMKIIOBIN (PPETUHT-BTOMI.
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number of targets (cathodes) based on MAX phases based on (Ti,Cr,V,Mo,Nb)-(Al,Sn)-C system to use as vacuum-
arc and magnetron coatings were investigated. High-entropy carbide phases containing 5 metals
(TiVNbMoAI1,1C2,7 and TiVCrMoAll,1C2,7), which have microhardness according to the specified stoichiometry of
15 GPa and 18 GPa, and crack resistance at the level of 4.6 MPa-m1/2 and 3.7 MPa-m1/2 were synthesized by means
of free sintering and hot pressing. It was found that vacuum-arc coating deposited from the MAX phase Ti2AIC
target on the VT1-0 titanium alloy substrate, vacuum-arc coating deposited from the MAX phase
(Ti0.98Nb0.02)AIC target on the OT4-1 titanium alloy substrate, and magnetron hybrid coating with simultaneous
deposition of the MAX phase Ti2AIC and Cr on the OT4-1 titanium alloy substrate fully satisfy the requirements for
fuel cell interconnects (solid-state SOFC and light molten carbonate fuel cells MCF). In addition, vacuum-arc
coating from the MAX phase Ti2AIC target provides a 2-fold increase in the wear resistance of 15X16KSH2MB®AB-
III steel and BT8 titanium alloy at 500 °C, as well as an almost 5-fold increase in the resistance of these alloys to
multi-cycle fretting fatigue.
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