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1. 3akoHOMipHOCTI HPOpMYyBaHHS IIEPBMHHOI alloMiHEBOI (a3u NpU Ofep>KaHH] BUIMBKIB i3 JOEBTEKTUYHUX

CUJIYMiHIB CIIOCOOAMU Pe0- Ta TUKCOJIUTTS

2. Regularities of the formation of the primary aluminum phase in the obtaining of castings from hypoeutectic
silumins by methods of rheo- and thixocasting

Pedepar:

1. Inceprauiifina po60Ta IpUCBsIYeHa PO3POOJIEHHIO HAYKOBUX i TEXHOJIOTTYHUX OCHOB OZleP>KaHHS BUJIMBKIB i3
IOEBTEKTUYHUX YACTKOBO 3aKPUCTAJi30BAaHMX CUJIYMiHIB 3 HEJEHIPUTHOIO CTPYKTYPOIO IIEPBUHHOI aJIIOMiHi€BO]
a3y miz BIJIMBOM Pi3HMX IIOTOKOBUX [IisSIHb HA METAaJI, 1[0 KPUCTANi3yeThCs. BUKOPUCTaHHS XOJI0HOrO >K0J100a 3
IIJIOCKMM JHOM [1JIsl 3aJINBKM METaJeBoi cycreHsii B ctanesi popmu [03BoJIsS€ OfepKyBaTH BUJIMBKY i3 criiaBy AK7 3
HEeJIeHIPUTHOIO CTPYKTYPOIO NepBUHHOI anbda-dazu 3 poamipom Kpuctasuis 30...54 MKM. [Ipoliec TUKCOIUTTS 3
BMKOPHCTaHHSIM 3aroTiBOK 3 PO3€TKONOAIOHOI0 CTPYKTYPOIO IEPBUHHOI a/IOMiHi€BOI a3y 3abe3nevye oep>KaHHS
(pacOHHUX BUJIMBKIB 3 TTI00YJISIPHOIO CTPYKTYPOIO TBEPIOTO PO3UMHY allOMiHil0. [7100yJ5pHa CTPYKTypa NEpPBUHHOI

anbda-¢asy, sKa yTBOPIOETHCS Y BUIIMBKAX, € OJHOPIIHOIO Ta PiIBHOMIPHO PO3IIO/IijIEHOIO II0 BCbOMY [IE€PETUHY



3pasKiB. 306i/bIIeHHS PO3MIpY ITIOOYISIPHMX KPUCTAJIB TBEPIOTO PO3UMHY aJIIOMiHiI0 Bif 87 10 285 MKM IIPaKTUYHO
He 3MiHIO€E TBepHicTh 3a bpuHeseM, sika ckianae Bin 58 mo 60 opuaMIk. 3MiHa MopdoJiorii ansda-dazu Bif
IEeHIIPUTHOI 10 HEIEHAPUTHOI CIIpusie JessKoMy 3HWKeHHIo KoedilienTa tepta 3 0,35 go 0,30. Ha ocHoBi
BUSIBJIEHUX 3aKOHOMIPHOCTEN CTPYKTYPOYTBOPEHHS, 3MiHM MOP(OJI0Tii NepBUHHOI anbda-@dasy, ix B3a€MO3B'SI3Ky 3
XapaKTePUCTUKAMU MEXaHIYHUX BJIACTUBOCTEN pO3PO6IEHO HOBUI TEXHOJIOTIYHUI IIPOLLEC PEOJIUTTS 3
BHUKOPHUCTaHHSIM CEKILiHOIO 5XK0J100a 3 YTeIJIeHUM "KapMaHOM" Ta MEXaHIYHMM NepeMilllyBaHHSIM MeTasleBoi
cycrneHsii B HboMy TYpOiHHOIO Miltaskoro. lle 3a6e3neunsio ofepKaHHs BUIMBKIB 3 HEIEHAPUTHOIO TTI00YJISIPHOIO
CTPYKTYPOIO IIEPBUHHOI aloMiHieBOi (pasu 3 podmipom KpucTtamiis 40...80 MKM Ta MiABUIIEHUM PiBHEM
IIJIACTUYHOCTI (BiIHOCHE BUOBKEHHS 30inblyeThes 3 2 % 1o 9 %, 1pu BinHOCHOMY 3ByeHHi 10...12 %).
BukopucTtanHs HOBOI TEXHOJIOTii PEOJIUTTS CIIPUSE MiIBUILEHHIO CTIMKOCTI CTaJI€BUX KOKIJIB IIpY OJlep>KaHHi

BIJIMBKIB i3 criyaBiB Tuny AK7 Ha 13...14 % 3a paxyHOK 3HMKEHHS TEMIIEpATypU 3ayMBKu po3iiasy Ha 90...100 °C.

2. The dissertation is devoted to the work up of the scientific and technological bases for obtaining castings from
hypoeutectic partially crystallized silumins with a non-dendritic structure of the primary aluminum phase under
the influence of various flow effects on the crystallized metal. The use of a cold flat-bottomed cooling slope for
casting a metal slurry into steel moulds makes it possible to obtain castings from an AK7 alloy with a non-dendritic
primary alfa-phase structure with a crystal size of 30...54 mkm. With an increase in the length of the cooling slope
from 100 to 550 mm, at the temperatures of casting the alloy on the cooling slope 620 and 630 °C the structure of
the alloy is more uniform, the crystals of the primary solid solution of aluminum have a more rounded shape, and
their size decreases. The process of thixocasting with the use of billets with a rosette-like structure of the primary
aluminum phase provides the production of shaped castings with a globular structure of a solid solution of
aluminum. The globular structure of the primary alfa-phase, which is formed in the castings, is uniform and
uniformly distributed throughout the cross section of the samples. The increase in the size of globular crystals of a
solid solution of aluminum from 87 to 285 ?m practically does not change the Brinell hardness, which is from 58 to
60 units. The change in the morphology of the alfa-phase from dendritic to non-dendritic promotes a certain
decrease in the friction coefficient from 0,35 to 0,30. Based on the revealed regularities of structure formation,
changes in the morphology of the primary alfa-phase, their interrelation with the characteristics of mechanical
properties, a new technological process of rheocasting was developed using a sectional cooling slope with a
warmed "pocket"” and mechanical stirring the metal slurry in it with a turbine stirrer. This ensured the production
of castings with a non-dendrite globular structure of the primary aluminum phase with a crystal size of 40...80
mkm and an increased level of plasticity (the elongation increases from 2 % to 9 %, with a relative narrowing of
10...12 %). The use of a new technology rheocasting contributes to an increase in the durability of steel chill moulds
when obtaining castings from alloys of the AK7 type by 13...14 % due to a decrease in the melt casting temperature
by 90...100 °C.
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