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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PYOPHK: 55.09

Tema gucepranii:
1. BB Bi6panifiHOi A1ii MaIoi MMTOMOI ITOTY>KHOCTI Ha CTPYKTYPY i BIACTUBOCTI €BTEKTUYHUX MaTepialiB

2. The effect of vibrational impact of low power density on the structure and properties of eutectic materials

Pedepar:

1. Y po60Ti po3risiHyTO HayKOBi OCHOBU BILIMBY BibpaliiiHOi 06pO6KY BiJJIMBOK IiJl 4ac 3aTBE€PAiBaHHS METay
BiIJINBOK Ha 3aKOHOMipHOCTi (POPMYBaHHS CTPYKTYPHU i TOHKOI CTPYKTYPH B 3aJI€XKHOCTI Bifi yacToTu BibpauiiiHoi aii
Ta Ha MEXaHi4Hi BJIACTMBOCTI MaTepialiB, SKi MiCTITbh €BTEKTUUHY CKJIaoBY. [TokazaHo BIJIMB Bi6palliiiHoi Aii mamnoi
IIMTOMO]I MOTY>KHOCTI 4aCTOT 3BYKOBOro Aianasony (0...800 I'y) Ha MexaHiuHI Ta eKCITyaTaliliHi XapaKTepPUCTHUKU
crasiB Al-Si ta Al-Cu, a Takox crani l'apdinsna (110I'13J1) masxom GopMyBaHHS BUCOKOIUCIIEPCHOI CTPYKTYPH.
BcraHoBseHo, 1o MifiBeieHHsT MexaHiuHoi Bibpariii 70 po3nasiB antoMiHieBux cruiaBiB Al-Si i Al-Cu icToTHO
BIIJIMBA€ Ha KiJIbKIiCHi CNiBBiHOIIEHHS CTPYKTYPHUX CKJIQZJOBUX; MEXaHi4Ha Bibpalis 3 4yactoroo 50 I'y
MaKCHUMAaJIbHO 3MiHIO€ CNiBBiIHOIEHHS CTPYKTYPHUX CKJIQJOBUX Y LIMX CIIJIaBax, & TAKOX CIPHUSE MiBUILIEHHIO

MOKAa3HUKIB iX TBepAocCTi. loBeneHo, o nif yac 3areepaiBanHs ctadi 110I13J] nig, miero MexaHiYHUX KOJIMBaHb Majoil



IIMUTOMOI MOTY>KHOCTI 3 4acToTo0 50 '] yTBOPIOETHCS PiBHOBICHA ayCTEHITHA CTPYKTYpa 3 PiBHOMiIPHUM PO3IOAiTIOM
JIETYIOUMX €JIEMEHTIB Ha NIepePi3i 3epHa; Ha PAHULISIX 3€PEH YTBOPIOETHCS MOTPiliHA €BTEKTUKA, KOTPA CKIIAJAEThCS
3 [IOPiBHSIHO TOBCTUX €KBiAUCTAaHTHUX IJIACTUH Kap6iais (Mn, Fe)3C, mpoMi>Xku MiX SIKUMU 3alIOBHEHI IPYyIrUM
KOMIIOHEHTOM - IUCIIEPCHOIO €BTEKTUKOIO (Mn, Fe)+(Mn, Fe)3P. Taka Mop¢os10rist NOTPiliHOI €BTEKTUKU CIIpUsIE
MiABUILEHHIO MilIHICHUX i INIACTUYHUX XapAaKTEPUCTUK BUJIMBKIB, & TAKOXK 3HWKYE HETaTUBHUMN BIINB PochigHOi

€BTEKTVKHU Ha IMOBIPHICTb KPUXKOT'O PYHHYBaHHS CTaJli.

2. The paper develops scientific bases of the impact of castings vibromechanical treatment during the solidification
of a melt on formation laws of structure and fine structure depending on vibration frequency as well as mechanical
properties of the materials with eutectic components. The paper demonstrates the effect of vibrational impact of
law power density of sound range frequencies (0 ... 800 Hz) on mechanical and performance properties of the
aluminium alloys Al-Si and Al-Cu, and Hadfield steel (110H13L) by means of superfine structure formation. It is
found that mechanical vibration with ~ 50 Hz frequency can change as much as possible structural constituents
ratio in such alloys and enable to improve hardness indices. It is demonstrate that during steel 110H13L
solidification under the impact of mechanical vibrations of low power density of 50 Hz frequency there is the
formation of equiaxed austenitic structure with a uniform distribution of alloying element along grain cross
section; on grain boundaries there is ternary eutectic with comparatively thick equidistant plates of carbides (Mn,
Fe)3C with the spaces filled in the second component - superfine eutectic (Mn, Fe) + (Mn, Fe)3P. Such ternary
eutectic morphology improves strength and plasticity properties of castings as well as reduces negative impact of
phosphide eutectic on probable brittle fracture of steel.
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