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2. Structural-phase state and properties of Fe-Al-C alloys with non-stoichiometric carbide phase

Pedepar:

1. PoboTa npucBsiueHa JOCIIiIKeHHIO BIJIMBY HECTeXiOMeTpUYHOI Kap6inHoi ¢pa3u Ha CcTpyKTypHO-(a30BUil CTaH Ta
BJIACTMBOCTI cI1aBiB cucremu Fe-Al-C. HeMoxuBiCTh yTBOpEeHHS cTexiomeTpruyHoi K-¢asu 1os's3aHa 3 NosiBOIO
BUPOJIKEHUX CTaHiB Ha piBHI DepMi, 1110 NiICUIIOE HECTINKICTb eJleMeHTapHOI KOMIpKHU 1o nedopmaliiit, 1o
3HUKYIOTB ii cumeTpito. HectexiomeTpis no Byriento nigcumoe Fe-C 3B'13ky, a 110 ayoMiHil0, HaBIIaKy, OCJIA0JIIOE.
Pi3Hu1s eHTanbii yTBOpEeHHS pisHUX KOMIpOK HecTexiomeTpruuHoi K-dasu nocsrana 40%. EHepreTnyHo Han6ibII
BUTiIHUM ckianoM K-dasu BusiBusnacs HectexiomeTpuyHa crosyka Fe3AlC0.66. locimkeHo BIJIUB HECTEXiOMETPii
Ha [IapaMeTpH PEIiTKY, MarHiTHi BJIACTUBOCTI Ta €JIeKTPOHHY 6ynoBYy K-dazu. O6rpyHTOBaHA MOKJIMBICTD
€MiTaKCiIHOro pOCTy KpUCTAiB anma3sy Ha noBepxHi K-(asu gk nigkaaanHKy i JOCTiIpKeHO ii e1eKTpOHHY 6y10BY
Ta €HEePreTUYHi NapameTpHu.

2. The present work is dedicated to the study of the non-stoichiometric K-phase using density-functional theory
as implemented in WIEN2k package. It was established that degenerate electron states at the Fermi level make
stoichiometric K-phase susceptible to a symmetry degenerating deformations. Non-stoichiometry by carbon



increases stability of a unit cell as a whole due to delocatization of electronic states densities of iron and carbon
atoms and due to appearance of new states at -7 - -6 eV which increases the strength of Fe-C bonds, while non-
stoichiometry by aluminum weakens Fe-C bonds. It was established that Fe3AIC0.66 composition has the minimal
value of formation enthalpy and the difference of formation enthalpy of various compounds was as high as 40%.
Unit cell parameters of magnetic K-phase varied between 0.372 to 0.375 nm and were smaller by 0.4-0.8%
comparing to stoichiometric one. Magnetization value of non-stoichiometric Fe3AIC0.66 compound was the
closest to the experimental one. The possibility of epitaxial growth of diamond crystals on K-phase substrate was
shown. (200) plane was established to be the most suitable plane for the diamond growth. The electron structure
and energetic parameters of a substrate was investigated. It was shown that the substrate with at least four
intermediate layers of K-phase exhibits signs of stability such as negative enthalpy of formation and Fermi level

falling on minimum of densities of states.
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