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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. DopmyBaHHS CTPYKTypHY BUJIMBKIB 3 JOEBTEKTUYHUX CILJIaBiB cucTtemu Al-Si ipu peosnTTi

2. Formation of the structure of cast of pre-eutectic alloys of Al-Si system at rheocasting

Pedepar:

1. PoboTa npucBsueHa eKClepuMEHTAIbHOMY JOCIiIPKEHHIO 3aKOHOMIPHOCTEN (POPMYBaHHS KPUCTAJIIB
HenleHapruTHOI MopdoJiorii, po3po6iii eeKTUBHOTO TEXHOJIOTIYHOTO MTPOLECy PEOTUTTS 10eBTeKTUIHUX Al-Si
CIIJIaBiB i fioro anpoballii B ymoBax IPOMUCJIOBOTO BUPDOGHUIITBA. 3 BUKOPUCTAaHHSIM MOJIE/IbHUX i MeTaJleBUX
CHACTEM BUBUYEHO MOXJIUBICTb peaizallii HeleHIPUTHOTO POCTY KPUCTAJiB 3 pparMeHTiB, OTPUMAHUX N1PU
YaCTKOBOMY OILJIABJIEHHI BUXiJHOI J€HIPUTHOI CTPYKTypU. BCTaHOBJIEHO YTBOPEHHS 4 XapaKTEPHUX TUIIIB
¢dparmenTis. [TokazaHo, 110 HE3AJIEKHO Bif iX TUIly, ogasblie 3pOoCTaHHs (parMeHTiB IpUBOIUTh 10 GOPMYyBaHHS
KPUCTAJIiB 3 JE€HIPUTHOIO MOP(OJIOTi€l0, SKIO 3arajbHa 06'€eMHa 1IiIbHICTb (DParMeHTiB MEHIIA 32 KPUTUUHY
(1,6...2,7)x103 ¢pparmeHTiB/cM3. OTpuMaHi JaHi CBiT4aTh, 0 OCHOBHUM MEXaHi3MOM (POPMYyBaHHS HEJleHAPUTHOI
CTPYKTYPHY BUJIMBKIB y IPOLIECAX PEOJIUTTS € 3aPOJKEHHS Ta PiCT KpUCTaliB 6€3 cTafii JeHIPUTHOTO POCTY.

JocmimKeHHs BIUIMBY 30BHILIHIX Ta BHYTPILIHIX TEIJIOBUX YMHHUKIB 1I0Ka3asy, 10 Hal6iibil e(peKTUBHUMU



3acobamu iHTeHcudikalii IPOLEeCiB PEOJIUTTS € CTBOPEHHS PETyJIbOBAHOTO TEIJIOBiABENEHHS Bif] CTIHOK (POPMU Ta
IHTPOZYKIIisl JIOKAJIbHOTO OXOJIO/KYBaya y PO3ILIaB, 110 AO3BOJISIE MiABUIIUTY Pi3NKO-MeXaHiuHi BJaCTUBOCTI
BUJIMBKIB. [IpoBeleHO NPOMHUCIIOBY anpoballilo TEXHOJIOTIYHOro npouecy peoauTTs ciasiB AK74 i AK9M1 B ymoBax
[NAT «BUIIHIBCBKOrO JIMBaPHO-KOBAJILCHKOTO 3aBOLY» (CMT. BUulllHeBe) Ha MamuHi JIUTTS NOif TUCKOM 711109. 3
anmominieBoro criiaBy Mmapku AK74 oTprMaHo BUIMBOK «KpoHmTtenH» macolo 1,2 Kr. Takox B 11exy TOB «Taspiiicbka
nuBapHa KomnaHis« TAJIKO»» (M.Mesitornons) 3i criiapy AK9M1 Ha mamuHi nTTs nifg Tuckom 711A08 onepskaHo
BUIMBOK «Kopryc nHeBMonuiainapa» macoto 0,3 Kr. BUsnmMBKY JOCiIHUX NapTiil, BATOTOBJIEHI HA 000X
HiANPUEMCTBAX, MAlOTh OGHOPINHY HEIEHIPUTHY CTPYKTYPY 3 CEPEIHIM PO3MipOM II00YJISIPHUX MEPBUHHUX
KPUCTaJIiB TBEPHOrO PO3YMHY anoMiHio 60...95 MKM i mifgBuiieni MmexaHiuHi BnactusocTi. [Ticss TepmiuHOI 06poOKU
3a pexxumoM T6 TumMyacosuil onip po3pusy (0B) 36isbmuBcs 3 275 MIla no 302 MIla (Ha 9,8 %), a BigHOCHE
noJoBXeHHs (0) 3pociio 3 0,7 % 1o 4,5 % (y 6 pasiB). BHaC/IigOK 3HIDKEHHS TEMIIEPATYPHUX PEXUMIB IIpoLecy
PEOJIUTTS CTIUKICTh cTasieBux GOPM [1JiI OTPUMaHHS BUJIMBKIB 3i criiaBiB cuctemu Al-Si nminBumumnacs Ha 13...14 %,

BUTPATU eJIeKTpoeHeprii ckopotunucs Ha 12,5 %.

2. The work is devoted to the experimental study of the patterns of formation of crystals with non-dendritic
morphology, the development of an effective technological process of the rheocasting of pre-eutectic Al-Si alloys
and its testing in industrial production. Using model and metal systems, the possibility of realizing non-dendritic
growth of crystals from fragments obtained by partial melting of the original dendritic structure was studied. The
formation of 4 characteristic types of fragments is established. However, regardless of their type, further growth
leads to the formation of crystals with dendritic morphology if their total bulk density is less than the critical
(1,6...2,7) x103 fragments /cm3. The obtained data show that the main mechanism of formation of non-dendritic
morphology in the processes of rheocasting is the origin and growth of crystals without the stage of dendritic
growth. Studies of the influence of external and internal thermal factors have shown that the most effective means
of intensifying the processes of rheocasting is the creation of controlled heat removal from the walls of the mold
and the introduction of a local cooler in the melt, which allows increasing the physical and mechanical properties
of castings. The industrial testing of the technological process of rheocasting of AK7 and AK9M1 alloys in the
conditions of the Prat "Vyshnivsokyy Lyvarno - Kovalosokyy Zavod" (Vyshneve town) was carried out using a high
pressure diecasting machine (mod. 711109). The aluminum alloy of the AK7 brand received a casting "Bracket"
weighing 1.2 kg. Also, a second industrial testing was of “TALKO” Foundry Company (Melitopol), AK9M1 alloy on a
using a high pressure diecasting machine (mod. 711A08), received castings of "Pneumatic cylinder body" weighing
0.3 kg. In both cases, the castings obtained by the technological process developed in the work are characterized
by a homogeneous nondendritic structure, with an average size of primary crystals of a solid solution of aluminum
of globular form 60...95 microns, with increased mechanical properties: temporal tensile strength oB increase up 9,8
%, elongation increased by 6 times. The service life of the steel molds for Al-Si alloy castings was increased by
13...14 %, power consumption decreased by 12,5 %.
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