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1. BiiuB ByTJlelieBUX HAHOTPYOOK Ha CTPYKTYPOYTBOPEHHS Ta MEXaHiYHi BJIACTUBOCTi KOMIIO3UTIiB HA OCHOBI

QJIIOMiHiIO Ta MOTO CIIJIaBiB.

2. Improvement of strength properties of aluminum matrix composites by carbon nanotubes addition.

Pedepar:

1. Incepraliito pUCBSIYEHO BUSIBIEHHIO 3aKOHOMIPHOCTEH BILJIMBY BYIJIELIEBUX HAHOTPYOOK Ha
CTPYKTYPOYTBOPEHHS Ta MEXAHIYHI BJIACTMBOCTI KOMIIO3UTIB HA OCHOBI QJIIOMiHiIO Ta MIOTO CILJIaBiB OTPUMAaHUX
METOJIAMU JIMTTS Ta IOPOIIKOBOI MeTalyprii. BusBieHi oCHOBHI ckiagHoi BBegeHHd BHT B anmominil, a came:

MOJJIUBICTb pyiiHyBaHHs BHT 1pu po3unHeHi B MaTpuLi 3a iCHyBaHHS TEPMOJUHAMIYHOI IMOBIPHOCTI YTBOPEHHS

KapOimy ayoMiHiIO i pi3HUIS TUTOMUX ILIIBHOCTEN pinKoi amoMiHieBoi marpuui i BHT (pAl = 2,4 r/cm3, pBHT = 1,9

r/cm3), Mo yCKIAHIOE 3MilllyBaHHS. PO3paxoBaHO HEOOXigHY Macy MOKPUTTS Ha BYIJIeLIeBUX HAHOTPYOKax 1J1st

metainiB W, Mo, Zr, Ni, V, Ti, La, Sc, Hf, Buxonsuu 3 yM0OB PiBHOCTI 1}i/IbHOCTEH ByIJleL,eBUX HAHOTPYOOK Ta

PO3IJIaBy ajlloMiHi€BOI OCHOBM KOMIIO3UTYy. HaHeceHo nokputTts Boabdppamy Ha BHT. OpepkaHo cTabinbHil edexT

3MillHeHHs 1pu BBeseHHi BHT (sik 32 HAsIBHOCTI Ha HUX ITOKPUTTSL, TaK i 6€3 HbOTO) 117151 TPhOX Pi3HMX TUIIIB MATPULL

(yucTuit amominii, 1uBapHUi cias [16 Ta MOPOIOK BTOPMHHOIO aII0MiHi0) i pi3HUX YyMOB POPMYBaHHS



KOMIIO3UTIB. B ycix Bunazgkax po3mip CTPYKTYpHHUX CKJIAIOBUX MaTPULb 3MEHIIYETLCS, a MilJHICTh BUPOOIB 3pOCTAE.
MexaniyHi BacTuBocTi IUTOro Komrnoaury JI16 (micsst Tepmoo6po6ky) € Ha piBHI Takux IepOPMOBAHOTO CILIABY,
110 [1J151 JesKUX 3aCTOCYBaHb JJO3BOJIMTh 3HU3UTU CTYHiHb Jedopmaliii BupobiB abo 3aMiHUTH 1epOpMOBaHUI MeTall
autuM. Beegenusam BHT B nopomkosi BUpo6u 3i BTOpMHHOrO ciiiaBy AB87¢ nocsirHeHe niiBUILIEHHS] MEXaHIYHUX
BJIACTUBOCTE, 1110 BiAKPUBAE NEPCIEKTUBY BUKOPUCTAHHS HEJOPOIrOi BTOPUHHOI CUPDOBUHMU [IJIS OJl€P’KaHHSA
BiATIOBifaJIbHUX AeTasel. SIBullle BificyTHOCTI 3MiHM (OPMU IIOPOIIKOBUX 3Pa3KiB 3 BTOPUHHOTO cIlyiaBy AB87¢ 31,2
% BHT npu crikaHHi BUllle TeMIIepaTypu JiKBifyc CBiTuuTb 11po 6ap'epHy Aito BHT i € nifcraBoo f0 36i/bIIeHHs
Iialla3oHy TEMIIEPATYP eKCIUIyaTalii Takux KOMIIO3UTiB. Clif, BIGMITUTH, IO MiKPOCTPYKTYPa BCiX (OTPUMAaHUX
PI3HMMM METOaMU Ta 3 PI3HUMU MaTPULISIMU) 3pa3KiB He MiCTUTb Kap6inHUX (a3, 110sBa IKUX MOTJIa 6yTH

BUKJIMKaHa pyrHyBaHHAM BHT.

2. The dissertation is devoted to investigation of the effect of carbon nanotubes on the structure formation and
mechanical properties of aluminum matrix composites, which were received by casting and powder metallurgy
methods. The main difficulty in carbon nanotubes (CNT) addition into aluminum, namely: - the possibility of CNT
destruction by dissolution in the matrix as thermodynamic possibility of aluminum carbide formation exists; - the
difference of specific density of liquid aluminum matrix and CNT (pAl = 2.4 g/cm3, pCNT = 1.9 g/cm3) that
complicates the homogenization of mixtures. The required mass of coating on carbon nanotubes for some metals
(W, Mo, Zr, Ni, V, Ti, La, Sc, Hf) was calculated at condition of equality of the densities of carbon nanotubes and
aluminum melt. Tungsten coating on CNT was received. It was proved the stable effect of strengthening at CNT (as
in with the coating, as without it) addition for three various types of matrices (pure aluminum, cast alloy D16 and
recycled aluminum powder) and different conditions of the composites formation. In all cases the sizes of
structural components of the matrix decrease, and strength properties of the products increase. Mechanical
properties of cast composite D16 (after heat treatment) is very near to deformed alloy properties that will allow us
to reduce the deformation ratio or (for some applications) to replace deformed metal by cast one. By addition of
CNT into powder sintered composites from recycled aluminum alloy AV87f the sufficient growth of mechanical
properties were received. This opens the prospects of inexpensive recycled materials using to production of
critical parts of machines. Phenomenon of shape stability (absence of shape changing) of powder samples from
secondary AV87f alloy with 1.2% CNT at sintering at the temperature above the liquidus one proves the barrier
effect of CNT. This is a reason to increase the temperature range of such composites operation. It is necessary to
note that the microstructures of all samples (were manufactured by different methods and with various matrixes)
do not content any carbide phases, whose appearance could be caused by CNT destruction.
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