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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.15

Tema gucepranii:
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2. Production technology of complex reinforced aluminum based composites

Pedepar:

1. Incepraiis cripssMoBaHa Ha PO3POOKY HOBUX METOZIB Ta TEXHOJIOTIN OJlep>KaHHS aJTlOMOMAaTPUYHUX
KOMIIO3ULiITHUX MaTepiaiB, [0 MiCTATb JUCKPETHI YACTUHKHU Pi3HOT'O PO3Mipy i PYHKIIOHAJIBHOTO IPU3HAYEHHSI.
Ha Bu3HavyeHH napaMeTpiB TEXHOJIOTIYHUX PEKMMIB IPOCOYEHHS [TOPOLIKOBUX CyMilllell BAKYyM-KOMIIPECIMHUM
METOJIOM [1JI51 OJlep>KaHH 6e31e(dEeKTHUX BUJIMBOK 3 3a/laHMM PiBHEM BJIaCTUBOCTE. Ha TOCTiIPKeHHS CTPYKTYPH,
(i3MKO-MexaHIYHUX i TPUOOTEXHIYHMX BJIACTMBOCTEM HOBMX KOMIIO3ULIIHMX MaTepialiB Ha OCHOBI allOMiHieBUX
CILIABIB Ta B L[iJIOMYy Ha PO3LIMPEHHS MOXKJIMBOCTEN BIIPOBAIKEHHS aIIOMOMATPUYHMX KOMIIO3ULIIMHUX MaTepiaisB
B raJly3six IPOMUCJIOBOCTi. PO3p0671€HO JTMBapHY TEXHOJIOTiI0 BUTOTOBJIEHHS aJIIOMOMATPUYHUX KOMIIO3ULIHUX
Marepiasis, Ta peayi3oBaHO 3 JOIIOMOIOK METOMy BaKyyM-KOMIIPECIMHOTO IIPOCOYYBaHHS Ha CTBOPEHOMY
€KCIIEPMMEHTAJIbHOMY yCTaTKyBaHHi. Ha 6a3i BCTaHOBJIEHMX TEPMOAVHAMIYHUX Ta KIHETUYHUX YMOB IIPOCOYEHHS
MOPOIIKOBUX CyMillleil B YCTAHOBLi BAKyyM-KOMITPECITHOTO IIPOCOYYBAHHS, CTBOPEHO PEXUMU PiIMHHODA3ZHOTO

IIpOCOYyBaHHs (OPMU 3a[I0BHEHOIO CYMIIIIIIO TOPOULIKIB, 110 3a0€31e4yI0Th CTabilibHe Ta PiBHOMipHE



IIPOCOYYBAHHY i 3a106iraloTh yTBOPEHHIO JTMBAPHUX JedeKTiB. 32 po3p06IeHOI0 TEXHOJIOTIEI0 6yJI0 OTPUMAHO
Cepilo aJtoMOMAaTPUYHUX KOMITO3ULIITHUX MaTepiaiB, pallioHaJIbHO apDMOBAaHUX TUCKPETHUMU YaCTUHKAMU B
Me>Kax BMiCTy KOMIIOHEHTIB KOMITO3ULIIMHOI cKj1afoBolo 10 70 06. % 3 po3mipamu Bif, 10 HM 10 400 MKM,
IOCJiIXEHO X BIACTUBOCTI i CTPYKTYpy. [loKa3zaHo, 10 3MillHEHHSI METaIeBOi MaTPULLi y/IbTPaAUCIIEPCHUMU
YaCTUHKAMU MifIBULLY€E 3HOCOCTINKICTb MaTepiasy Ta 30eperT KOMILIEKC MEXaHIUHMX BIACTUBOCTEN MaTepiay, a
3aCTOCYBaHHSI KOMIJIEKCHOTO 3MIlJHEHHS 103BOJIsSIE PO3LIMPUTU poO0Ui PEXXUMU eKCIyaTallii maTepiaiy.
BcTaHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY CKJI[ly 3MilIHIOIOUO] (pa3y Ha TPUOOTEXHIUHI BJIACTUBOCTI KOMIIO3ULiTHUX
marepiasiB Ha 6a3i 1nBapHux criasiB AK7, AK12, ta AK12M2MrH. TToka3zaHo, o ONTUMAaJIbHOIO KOMGIHAIi€10
BJIACTUBOCTEN BOJIOLIIOTh MaTepianiy 3 KOMIIJIEKCHUM 3MiLIHEHHSIM, 110 BKJII0UYA€ MIKPOPO3MIipHi Ta

yJIbTPAJUCIIEPCHI YaCTUHK.

2. The thesis is seeking to developing new technological approaches for production of aluminum based composite
materials containing a complex of composite component with various chemical and fractional constituents.
Determination of rational technological modes parameters for penetration of powder preforms with farther
formation of aluminum based cast composite material with the stated level of characteristics. The structures,
physical, chemical and tribological properties of obtained composite materials were researched. In whole, the
thesis is intended for resource expansion of aluminum based composite materials into industry branches. The
foundry-powder technology of composites production is developed by the method of vacuum-compression
impregnation. There are developed approaches for determination of powder mixes consolidation technological
modes on the base of thermodynamic and kinetic parameters, which provides stable and smooth penetration.
According to the developed technological scheme it is received the number of aluminum based composites
reinforced with discrete particles in the limits of composite component maintenance up to 70 vol. % with
constituents' sizes from 10 nanometers to 400 microns, and its structure and properties has been studied. The
regularities of composite component composition effect at tribological properties of aluminum based composites
are observed. It is shown that an optimum combination of properties has aluminum based composites with
complex composite component which includes macro and ultrafine reinforcing constituents.
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