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2. Research and development of high-temperature composite materials for thinwall shells

Pedepar:

1. lucepraris npucBsYeHa IUTAHHIM CTBOPEHHS BOJIOKHUCTHUX i BOJIOKHHUCTO-IIAPYBAaTUX BUCOKOTEMIIEPATYPHUX
KOMIIO3UIIiINHUX MaTepiasiB. B naHiit po60Ti BUBYEHO JOIiNbHICTE BUKOPUCTAHHS €KOHOMHOJIETOBAHOTO HiKeJ1eBOTO
CILJIaBY i mapyBaToi HI06iEBO-TUTAHOBOI KOMIIO3ULlii SIK MAaTpHIb, 3MilJTHEHNUX BOJIb(PPAMO-PEHIEBUMU BOJIOKHAMY,
D711 BUTOTOBJIEHHS I€TaJlel pakKeTHUX IBUTYHIB. Briepie BCTaHOBJIEHO, 10 B yMOBAaX TEMIIEPATYP, SIKi IUKIIYHO
3MIHIOIOTBCS TIPOTATOM JI€KiJIbKOX FOJMH, NOLIiJIbHO BUKOPUCTOBYBAaTH MEHII CyMiCHUH 3 BOJIbpaMO-peHieBUMU
BOJIOKHAaMH i 6iibIll MilJTHMI U MifBUIIEHUX TEMIIepaTypax ciiyiaB K64, HiX TepMoIMHAMIYHO 6i/blI CyMiCHUI 3
3a3Ha4E€HMMU BOJIOKHAMM, | MEHII MilJHWI [IpY MiIBULEHUX TeMIIepaTypax criaB BXX98. [TokasaHo, mo B
mapysartiii Hio6i€BO-TUTAHOBIN MaTPULi Hal6iIbII HMOBIPHOIO IPUYMHOIO 3HEMILHEHHSI BOJIbPpaMO-peHieBux
BOJIOKOH IIpU TePMiuHill Aii € nudysis Byrielto i3 MaTepiasy BOJOKOH JO TUTAHOBOTO NPOIIApKy. Po3pobyieHo
peKoMeHpalii MoA0 YCYyHEHHS IbOro e(peKTy. BU3HaueHO TeXHOJIOTiUHI PEXXUMHU OTPUMAHHS KOMIIO3ULIIMHAX

Marepiasis, Ki BAKOPHUCTaHO Ha MiANPUEMCTBAX 11 BUTOTOBJIEHHS HACAKIB.



2. Dissertation is devoted to the problem of fibrous high-temperature composites formation. Application
expediency of economically alloyed nickel-base alloys and layer niobium-titanium matrices strengthened with
tungsten-rhenium fibres for rocket engine parts production has been studied. For the first time it has been
determined that while temperature cycling for several hours usage of less compatible to tungsten-rhenium fibers
and higher temperature strength alloy 9K64 is more appropriate than that of thermodynamically more compatible
to the mentioned fibres and lower high-temperature strength alloy BXX98. For the first time it has been shown that
the most probable reason for tungsten-rhenium fibres unstrengthening in layer niobium-titanium base while
temperature acting is diffusion of carbon from fibres to titanium interlayer causing by the ability of the latter to be
an effective carbide-former. Measures eliminating this phenomenon have been developed. Process regimes in
composites production used at plants for making radiation cool nozzles have been established.
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