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1. YnpaBniinHas ¢a30BO-CTPYKTYPHUM CKJIQ/IOM Ta PiBHEM MEXaHIYHUX BIACTUBOCTEN JOEBTEKTUIHUX CUIYMIHIB 3

MTiIBUIIEHVM BMiCTOM JIOMIIIIOK

2. Control of the phase-structural composition and level of mechanical properties of hypoeutectic silumin with a
high content of impurities

Pedepar:

1. Incepraist npucBSY€Ha BCTAHOBJIEHHIO 3aKOHOMIPHOCTEN JIETYBaHHS JO€BTEKTUYHUX CUTTYMIHIB, iX BibpauiitHoi
00p0o6KY i 06p0oOKU rrocaMu i sliraTypamMy 3 METOI0 BU3HAUEHHS ONITUMAJIbHOTO CKJIaJy, KiJIbKOCTI BBEJEHUX
JliraTypHUX [06aBOK i PI0CiB 17151 Olep>KaHHS CTPYKTYPU METaly 3 HaKpal¥MU CIIOKMBYMMU XapaKTepUCTUKAMU.
Ha ocHOBIi pe3ysibTaTiB KOMIIZIEKCHOTO AOCIIIKEHHS BIUIMBY JIETYIOUUX €JIEMEHTIB HAa BJIACTUBOCTI CIJIaBiB
nobyoBaHi MoJieli "CKJan-BJIACTUBOCTI", OCTiIKeHi CTPYKTYPH CILJIaBiB Miciisg BiOpaLiiiHOI 06po6KH, a TAKOXK
J110COBOi i J1iraTypHOi 06pO6OK y MOENHAHHI 3 KpUTUYHUM aHAJIi30M JIiTEpaTypHUX JAAHUX 3 JaHOi Ipobsiemu. B
po6OTi BUpilIeHa HAyKOBO - IPAKTAYHA 337ja4a BCTAHOBJIEHHS! ONITUMAJILHOTO CIiBBiZHOLUIEHHS OCHOBHUX JIETYIOUUX
€JIEMEHTIB JOEBTEKTUYHUX CUJIYMiHiB, IKi BAKOPUCTOBYIOTbCSI B JIMTOMY CTaHi i 3a6€3Me4yi0Th MiJBUIEeHNI PiBEHb

MeXaHIYHUX BJIACTUBOCTEH, 110 CTabiIbHO BiITBOPIOETHCS. JJOCTinKeHNI KOMIJIEKCHU BIIJIMB padiHyloun -



monudikyrodoro ¢itocy Ta 3epHONoApPioHI0IYOi Jiratypu AlTi5B1. 3miH0€THCS MOPGOIOTisSl EBTEKTUYHOTO
KPEMHiI0 32 paxyHOK 3aCBO€HHS HATpilo Ta NOAPiOHIOEThCS Al TBepvii pO34YMH 32 paxyHOK BBEIEHHS YaCTUHOK
TiB2. JloBenieHo, 1110 3MEHIIEHHS] TEMIIEPAaTypHOro iHTepBaJly BiOpalifiHOi 06pOOKY pO3IJIaBy 10 00J1aCTi
KpucCTali3alii 3a1i30BMicHUX (a3 3MeHIye ii e(PEeKTUBHICTh HE3HAYMMO ITPU CYTTEBOMY 3MEHILIEHHI BUTPAT
€JIEKTPOeHePrii NOpiBHIHO 3 BibpaLiliHOI0 06POOKOI0 B yCbOMY iHTepBai KpucTanisauii. lle 3abesnedye 3miHy
mMopdosorii 3anizoBMicHUX (a3 3 IJIACTUHYACTOI Ha PO3rayly>kKeHy ckesieTHy popmy. Ha ocHOBI oTpumaHux
pe3yJbTaTiB po3pobsieHa YHiBepcalbHa CXeMa L1iJIeCIIPSIMOBAHOTO KEPYBaHHSI (Pa30BO-CTPYKTYPHUM CKIIAZIOM, a
BiITIOBiZIHO, - i piBHEM CJIY>KO0BUX BJIACTUBOCTEH, 1110 103BOJISIE OTPUMYBATHU CILJIaBU 3 MiABUILEHUMU Ta CTA6IIbHO

BiJ_ITBOp}OBaHI/IMI/I MeXaHiYHUMU BJIACTUBOCTSIMU.

2. The thesis is devoted to the establishment of regularities of doping of hypoeutectic silumin, their vibration
treatment and flux and ligature processing in order to determine the optimal composition, the number of ligature
and fluxes additives introduced to obtain the metal structure with the best consumer characteristics. Based on the
results of a comprehensive study of the effect of alloying elements on the properties of alloys, the "composition-
properties" models were constructed, the structures of the alloys after vibration treatment, as well as after flux
and ligature treatments were investigated in combination with a critical analysis of literature data on this problem.
The work solved the scientific and practical problem of establishing the optimal ratio of the main alloying elements
of hypoeutectic silumins used in the cast state and providing an increased level of mechanical properties that is
stably reproduced. The complex effect of the refining-modifying flux and grain-grinding ligature AlTi5B1 was
investigated. The morphology of eutectic silicon is changed due to assimilation of sodium and the Al solid solution
is crushed due to introduction of TiB2 particles. It is proved that reducing ma the temperature range of the
vibratory treatment of the melt in the area of crystallization of the iron-containing phases reduces its efficiency
insignificantly slightly with a significant reduction of cost of electricity compared to the vibration treatment in the
entire crystallization range. This provides a change in the morphology of the iron-containing phases from the
lamellar form to the branched skeletal one. Based on the results obtained, a universal scheme has been developed
for purposeful control of the phase-structural composition and, accordingly, of the level of service properties,
which makes it possible to obtain alloys with enhanced and consistently reproducible mechanical properties.
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