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Pedepar:

1. PoboTa npucBsiueHa BUBYEHHIO OCOBJIMBOCTE CTPYKTYpHO-(a30BOT0 CTaHy criasis cucremu Fe-Al-C micis
TEPMOOGAPUYHOTO i MOJAJIBIIOTO iMITyJIbCHOTO JIA3EPHOTrO BILJIMBY. BCTaHOBJIEHO, 110 MiIBULIEHHS TEMIIEPATYPU
(1400-1850 °C) 3 ogHOYaCHOIO fieto TUCKY (6-8ITIa) He 36iblIye PO3UMHHICTD BYIJIELIO B YIOPSAKOBaHIN ¢asi
Fe3AICx. [1pu onHouacHi# 1ii TemnepaTypu i TUCKy B ciiaBax cuctemu Fe-Al-C BifnOyBaeTbCsl yTBOPEHHS HOBOI
¢dasu - kybiuHoro anmasy. B I'lIK kpucTanivHii rpatiii HecTexioMeTpUyHOi yriopsikoBaHoi gasu Fe4-yAlyCx
CTIiMKICTb KapKacy i3 OKTaepiB aToMiB Fe B IMPOKUX TEMIIEPATYPHOMY i KOHLIEHTPALiMHOMY iHTEpBaax
3ab6e3neyvye riopuausaiis p enekTpoHiB aToMiB Al i C 3 d enekrpoHamu aToMiB Fe, a TakoX p eJIeKTPOHiB aToMiB C 3
S €JIEKTPOHaMHU aTOMiB Al. BCTaHOBJIEHO €HEPreTUYHY BUTiIHICT (POPMYyBaHHS YIIOPSAKOBAHOI (a3u
HecTexiomeTpuuHoro ckinany Fe4-yAlyCx nopiBHsiHO 3i crexiomeTpuuHoo ¢aszoro Fe3AlC. 3a mornomoroo 1a3epHoi
Iii He MOXUIMBO OTpUMaTH ¢asy crexiomerpudHoro ckinany Fe3AlC. BctanoBieHO, 10 IPY NOTY>KHOCTI JIA3€PHUX
iMnyzbci 10 Ik Ta yacy mii OHOro iMITyIbCy 8MC HagBHICTDb aJIMa3HUX KPYCTAJIiB B CILIABi Befe [0

IvdepeHLifHOro OCaI)KEHHS i3 [1J1a3MU Ha IIOBEPXHIO BUCOKOBYTJIeLeBux Fe-Al-craBiB yibTpagyuciepCcHUX



YaCTMHOK OKcuAiB MeTaiiB Fe i Al Ta noBepx HUX cpeprUyHUX TpadiToBrX yrpynoBaHb po3mipom 100-300 MKM.

2. Manuscript is devoted to the study of features of the structure and phase state of Fe-Al-C alloys after thermal-
and-pressure and subsequent pulse laser influence. Firstly it was established that temperature increasing (1400-
1850 °C) with pressure action at the same time (6-8GPa) not raised the carbon solubility into the ordered Fe3AICx
phase. The new phase of cubic diamond formation occures at considerably lower temperature (1400 °C) and
pressure (6 GPa), comparatively with standard meanings during the simultaneous temperature and pressure action
in Fe-Al-C alloys. It was revealed that in f.c.c. crystal lattice of ordered unstoichiomethrical Fe4-yAlyCx phase the
firmness of framework of Fe atoms octahedral in wide temperature and concentration intervals provides by
hybridizations of p-electrons of Al and C atoms with d-electrons of Fe atoms, also p-electrons of C atoms with s-
electrons of Al atoms. It was firstly established that energy advantage of forming of the ordered Fe4-yAlyCx phase
of unstoichiometrical composition (y=0,5 1; x=0,5 0,66) comparatively with the stoichiometrical Fe3AIC phase. It
was revealed that it's impossible to obtain the Fe3AlC unstoichiomethrical phase with help of pulse laser action. It
was firstly established that at the power 10J of laser impulse and at the duration 8 s of one impulse presence of
diamond crystals in the alloy led to differential besieging of ultradispersive particles of Fe and Al oxides from
plasma on the surface of the highcarbon Fe-Al alloys and from above the spherical groups by 100-300 m with

nanometer carbon particle structure.
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