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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.39

Tema guceprauii:
1. BmocKoHaIeHHS TPOIIeCiB OTPUMAaHHS aJIlOMOMAaTPUYHUX KOMITO3UTIB Ha OCHOBI cuctemu Al-TiC meTomamu

TepMi‘-IHOI"O CHUHTE3Y Ta rapsA40ro mraMIilyBaHHI

2. Improvement of the processes of obtaining aluminium-based composites based on the Al-TiC system by the
methods of thermal synthesis and hot forging

Pedepar:

1. PoboTa npucBsiueHa BUPIlIeHHIO aKTyalbHOI HAyKOBO-TEXHI4YHOI 337ja4i PO3POOKY Ta yIOCKOHAIEHHS
TEXHOJIOTIYHUX NPOLECIB BUTOTOBJIEHHS aJIlOMOMaTPUYHUX KOMIIO3UTIB (PYHKIiOHAILHOTO IIPU3HAYEHHSI. Y 3B'S13KY
3 YUM IIPOBEAEHO aHaJi3y BILJIMBY TEXHOJIOTIYHUX CXEM Ta PEKMMIiB OTPUMAaHHS MaTepiasliB Ha 0COOINBOCTI iX
CTPYKTYPOYTBOPEHHS Ta OCHOBHI (Pi3MKO-M€XaHi4Hi i eKCIlTyaTalliiiHi BJ1acTUBOCTI. B po60Ti Ha OCHOBI cyMilni
IIOPOUIKIB aJIIOMiHiI0, TUTaHY Ta BYIJIELl0, OTPUMaHi Kap6ifoBMillyioui JIiraTypy Ta BCTAaHOBJIEHO BILJIUB
KOMIIOHEHTHOTO CKJIJly BUXiHOI IIUXTY HA OCOOJIMBOCTI CTPYKTYpH Ta (a30BUM CKJIaJl TEPMIYHO CUHTE30BaHO]
siratypu. Po3po6sieHO TeXHOJIOTIYHY CXeMY BUTOTOBJIEHHS aJIlOMOMAaTPUYHUX KOMIIO3UTIB METOIOM Tapsyoro

IITaMITyBaHHS, JOCJII)KeHO 3aKOHOMIPHOCT] IIPOIIECiB X CTPYKTYpPOYTBOPEHHS B 00'€éMi KOHCOJIiIOBaHNX 3aTOTOBOK,



(i3suKO-MexaHiyHi, TPUOOTEXHIYHI BJIACTUBOCTI Ta KOPO3ilHY CTiMKiCTb. Pe3ysbTaTy BUKOHAHHS KOMIJIEKCHUAX
TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCJIIPKEHD 3HANIIJINA [TPAKTUYHE 3aCTOCYBAHHS B TEXHOJIOTIYHMX MIPOLiecax
BUTOTOBJIEHHS DSy J€Tajlell aBTOMOOIJIbHOTO Ta aBiallilHOro MalMHOOYyBaHHS, 30KPEMA - ITOPLIHS

aBTOMOOiIbHOrO KoMipecopa KITA-1, 3aroToBku nepa J0naTku BEHTUJISITOPA aBiallilHOTO IBUTYHA, TOILLO.

2. The work is devoted to the solution of the actual scientific and technical problem of development and
improvement of technological processes for the production of aluminum composites of functional purpose. The
analys of the influence of technological schemes and modes of obtaining materials on the peculiarities of their
structure formation and basic physical, mechanical and operational properties have been carried out. The
presence of TiC and tanium-aluminum complex carbides (ternary carbides) were determine after thermal
synthesis. The predominant strengthening phase in specimens with high carbon content (10 : 13%) is titanium
carbide, in samples with minimal carbon content (6%) and relatively high aluminum content (40%) in the structure
of the synthesized material predominant disordered elongated needle-like grains of complex ternary titanium-
aluminum carbides. A technological scheme for the production of aluminum matrix composites by the method of
hot forging is developed, the regularities of the processes of their structure formation in the volume of
consolidated billets, physical and mechanical properties, tribotechnical properties and corrosion resistance have
been investigated. It is shown that with increasing content of the master alloy component in the material, both
hardness and strength characteristics of the specimens increase monotonously, and the parameters of plasticity
naturally decrease. The results of complex tribotechnical tests of hot forged aluminium composites showed that
the best characteristics are composites of 15% carbid-thitanium master alloy with 5 to 6% copper additives, which
provide almost 2 times the wear resistance at a stable friction coefficient (0,3 : 0,45) in comparison with
composites, the matrix phase of which copper is not doped. Investigation of the corrosion resistance of the
obtained materials in a 3.5% solution of NaCl showed that their corrosion resistance is 1 point (absolutely stable),
which significantly exceeds the corrosion resistance of aluminum and one of the most widely used aluminum
alloys 1160. The results of complex theoretical and experimental researches were found to be practical application
in the technological processes of manufacturing a number of parts of automotive and aviation engineering, in
particular - the piston of the automotive compressor, the work of the blade of the fan of the aircraft engine.
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