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1. DopmyBaHHS CTPYKTYpPHY BUJIMBKIB 3 JJOEBTEKTUYHUX CIIJIaBiB cucTteMu Al-Si ipu peosnTTi

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

Pedepar:

1. Po6oTa nmpucBsiueHa €eKCIEPUMEHTAILHOMY IOCTIIPKEHHIO 3aKOHOMIpHOCTEN (POPMYBaHHS KPUCTAJIIB
HeJleH1pyuTHOI Mop@oJiorii, po3po61i e(peKTUBHOTO TEXHOJIOTIYHOTO MIPOLIECY PEOIUTTS 0eBTeKTUYHUX Al-Si
CIIJIaBiB i 10r0 anpoballii B yMoBax NPOMHUCJIOBOrO BUPDOOHUIITBA. 3 BUKOPUCTAaHHSM MOJIEJILHUX i METaJIeBUX
CHCTEM BUBYEHO MOXJIMBICTb peaizalii HeeHIPUTHOTO POCTY KPUCTAJIiB 3 (parMeHTiB, OTPUMAHUX IIPU
4aCTKOBOMY OIIaBJIEHHI BUXiZHOI IEeHAPUTHOI CTPYKTYpU. BCTaHOBJIEHO YTBOPEHHS 4 XapaKTEPHUX TUIIIB
(dparmeHTiB. [TokazaHo, 110 HE3AJIEXKHO Bif iX TUIly, IOJablle 3pOCTaHHs (parMeHTiB IPUBOIUTD 10 GOPMYBaHHS

KPUCTAJIIB 3 AE€HIPUTHOIO MOP(OJIOTI€l0, SKIO 3arajibHa 00'€éMHa IIIiIbHICTh (DPArMEHTIB MEHIIA 33 KPUTUUHY



(1,6...2,7)x103 ¢pparmenTiB/cM3. OTprMaHi faHi CBiI4aTh, [0 OCHOBHUM MEXaHi3MOM (POPMYyBaHHS HEEHIPUTHOI
CTPYKTYpY BUJIMBKIB Y IIPOLieCaxX PEOJIUTTS € 3apOIKEHHs Ta PiCT KPUCTAJIiB 6e3 cTafii JeHIpUTHOTO POCTY.
JocnimyKeHHs BIJIMBY 30BHILIHIX Ta BHYTPILIHIX TENJIOBUX YMHHUKIB [I0Ka3ay, 0 Hal6iibil e(peKTUBHUMU
3acobamu iHTeHcudikallii IpoLEeCciB PEOJUTTS € CTBOPEHHSI PEryJIbOBAHOT'O TEIJIOBiABENEHHS Bif] CTIHOK (POpMU Ta
IHTPOZYKIIisl JIOKAJIbHOTO OXOJIO/KYBaya y PO3ILJIaB, 110 AO3BOJISIE MiABUIUTY (i3NKO-MeXaHi4Hi BJaCTUBOCTI
BUJIMBKIB. [IpoBeieHO IPOMHUCIIOBY anpoballilo TeXHOJIOTIYHOro npouecy peoauTTs ciasiB AK74 i AK9M1 B ymoBax
[TAT «BUIIHIBCBKOTO JIMBAaPHO-KOBaJIbCHKOTO 3aBOLy» (CMT. BUulllHeBe) Ha MalKHi JUTTS Nif TUcKoM 711109. 3
anoMinieBoro criiaBy Mmapku AK74 oTprMaHo BUIMBOK «KpoHmTenH» macolo 1,2 Kr. Takox B 1exy TOB «Taspilicbka
snuBapHa KommaHis« TAJIKO»» (m.Mesitornosns) 3i criiay AK9M1 Ha mamuHi nTTs nifg Tuckom 711A08 onepskaHo
BUNMBOK «Koprmyc nHeBMonuainapa» macoto 0,3 Kr. BUunvBkY [OCIinHUX NapTiil, BATOTOBJIEHI HA 000X
HiANPUEMCTBAX, MAIOTh OGHOPINHY HEJIEHIPUTHY CTPYKTYPY 3 CEpPEeIHIM PO3MipOM IJI00YJISIPHUX TEPBUHHUX
KPHUCTaJiB TBEPOTO PO34MHY anoMiHilo 60...95 MKM i nifgBuieHi MexaHiyHi BaacTuBocTi. Ilicsst TepmiuHoi 06po6KU
3a pexxumoM T6 TuMyacoBuii onip po3puBy (0B) 36isbimuBcs 3 275 MIla no 302 MIla (Ha 9,8 %), a BigHOCHE
noJioBXKeHHs (0) 3pocyio 3 0,7 % 1o 4,5 % (y 6 pasiB). BHAC/IifOK 3HIKEHHS TEMIIEPATYPHUX PEXUMIB IIpoLiecy
PEOJIUTTS CTIUKICTh cTasieBux (GOPM [1J11 OTPUMAHHS BUJIMBKIB 3i cIyiaBiB cucrtemu Al-Si minpuimunacs Ha 13...14 %,

BUTPATU eJIeKTPOoeHeprii ckoporunucs 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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