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1. Oco6auBOCTi CTPYKTYpH, $Ha30Bi IepeTBOPEHHS JIETOBAHOTO KPEMHII0 i Moin(ikOBaHNX 3a€BTEKTUYHUX

CHJIYMiHIB Ta po3po0Ka Cr1oco6iB MiABUILEHHS iX BJIACTUBOCTEN

2. Features of structure, phase transfomations in alloyed silicon and modified hypereutectoid silumins and
development of treir properties incfease ways

Pedepar:

1. Incepraris cupsiMoBaHa Ha MiIBUILIEHHS €1eKTPOQi3nYHUX BJIACTUBOCTE JIETOBAHOTO KPEMHIIO i MeXaHI{YHNX
BJIACTUBOCTEN MOJIM(PIKOBAaHMX 3a€BTEKTUYHUX CUJIYMiHiB, 10 NPALIOIOTh B YMOBAX MiIBUIIEHUX TEMIIEPATYP.
Briepiue BUBYUEHO BIJIMB JIETYIOYMX €JIEMEHTIB HAa TEMIIEPATypPHi iHTEpBau (Pa30BUX [1€PETBOPEHD B
HaMiBIPOBiIHUKOBOMY KpeMHil. [Tokasano, mo npu serysanni Cz-Si komnosuuisimu B-Sn i B-Mo crab6inizoBaHi pu
KiMHATHI1 Temriepatypi nopsz 3 kpemHieM 3 ['lIK aiMa3HMM TUIIOM IpaTku MeTacTabinbHi mogudikanii kpemHio 3
pomb6iunoio Ta OLKIII rpaTkamu. Bniepiiie BUsSBI€HO B3a€MO3B'SI30K Mi’K MiKPOTBEP/IiCTIO Ta YaCOM XKUTTS
HEOCHOBHUX HOCIIB 3apsany sieroBaHoro Cz-Si BiTHOCHO eHeprii B3aeMolii aTOMiB KPEMHIIO y KPUCTaJIiYHil rparTLi.
Brniepiie BU3HaueHi 0cO6MBOCTI GOPMyBaHHS CTPYKTYPH, GOPM POCTY EPBUHHUX KPUCTAJIiB KDEMHiI€BOTO

TBEPAOr0 PO34MHY, KiJIbKICHI IapaMeTPU CTPYKTYPH 32€BTEKTUYHUX CUJIYMiHIB IIPY BBEAEHHI 0J10Ba 11 KOMIIO3ULIiN



B-Sn Ta B-Sn-Sc. Bniepiuie B cusymiHax Ipy KiMHATHIM TeMIIEPAaTypi OTpUMaHi cTabiyli30BaHi TBEPAi pO3YMHU Ha

OCHOBI KpeMHil0 3 pi3HUM TUNIOM KpucTasiyHoi rpaTtku (SiPOMB, SiOLIKIII) Ta pi3HOI0 pO3YMHHICTIO alIOMiHiIO.

2. The purpose of the dissertation is increase of alloyed silicon physical properties and modified hypereutectoid
silumins mechanical properties, working at the increased temperatures. At first the influence of the alloying
elements on phase transformation temperature intervals at semiconductor silicon is studied. Using the
metallographic method, X-ray method and local X-ray method the author has shown that at Cz-Si alloying by the
B-Sn and B-Mo compositions the silicon metastable modifications with rhombic and a body-centered lattice are
stabilized at room temperature parallel with SiFCC diamond. For the first time one has revealed interrelation
between microhardness and minority carrier lifetime of Cz-Si alloyed concerning energy of silicon atoms
interaction in a crystal lattice. For the first time, features of structure formation, growth forms of primary crystals
of a silicon solid solution, quantitative parameters of hypereutectic silumins structure at introduction of tin and B-
Sn and B-Sn-Sc compositions are investigated. For the first time, the stabilized solid solutions on the silicon basis
with a various type of a crystal lattice (Sirhombic, SiBCCIII) and different solubility of aluminium are fixed in
silumins at room temperature.
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