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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHuX pyopHK: 81.09.03

Tema gucepranii:

1. CTpyKTypa Ta BJIaCTUBOCTi HAHO- Ta CYOMIKpOKpPUCTAiYHUX CIIJIaBiB Ha OCHOBI 3a7i3a

2. Structure and properties of iron based nano- and submicro-crystalline alloys

Pedepar:

1. Incepraliio pUCBsIYEHO NOCTiIKEeHHIO (POPMYBaHHS HAaHO- i CYOMIKPOKPUCTaIiYHOI CTPYKTYPH B CIJIaBax 3ajisa
METaJIypriiHOTO i BAKYyMHO-KOHJ€HCALiTHOTO MTOXO/’)KEHHSI Ta aHAJIi3y TEPMIYHOI CTabiIbHOCTI iX CTPYKTYPH i
(i3uKo-MexaHiYHUX BIacTUBOCTe. Ha 0CHOBI peHTreHiBChKOi AudpakTOMeTpii Ta MPOCBidyBaIbHOI €71€KTPOHHOI
MIKpPOCKOIIii aTeCcTOBaHO CTPYKTYPYy CyOMiKpO- Ta HAHOKPUCTaIiYHMX MaTepiajiB Ha OCHOBI 3aJ1i3a, OTPUMAaHUX
MEeXaHiKO-TePMiuHOI0 0OPOOKOI0, €JIEKTPOHHO-TIPOMEHEBHM BUIIAPOBYBAHHIM Ta KOHJIEHCAIi€10 B BAaKyyMi.
BcTaHOBJIEHO | MpOaHai30BaHO BILIUB MEXaHIKO-TEpPMiYHOI 0OPOOKU Ha AUCIEPryBaHHS 3€PEHHOI CTPYKTYPU Ta
[iABUIIEHHS MEXaHIYHUX BIACTUBOCTEN MaJIOBYIJIELIeBOi CcTasi. PO3p06ieHO TeXHOJIOTiI0 OTPUMaHHS
HAaHOCTPYKTYPHUX CILJIaBiB Y BUIJISA IJ1iBOK, POJIBT i IOKPUTTIB HA OCHOBI 3a1i3a, [ 3MillHEHHS i MigBUIIEHHS
3HOCOCTIMKOCTI Ta TEIJIOCTIMKOCTI JeTajell MallvH. Briepiie BCTaHOBJIEHO, 11O JIETYBAHHA IIJIIBOK 3asli3a
BOJIb()PaMOM IIPUBOAUTD 1O POPMYBaHHS HAHOCTPYKTYPHU 32 PAXyHOK 30CEPEKEHHS JIETYBAJIbHOTO KOMIIOHEHTA

Ha TPaHULSX i B IPUTPAHUYHUX 00JIaCTSIX 3€peH. 3a3HaueHi 0COOINBOCTI CTPYKTYPH BU3HAYAIOTh BUCOKUI PiBEHb



MILIHOCTI i TEPMiYHOI cTabiNnbHOCTI CTPYKTYpH Gosbr Fe-W. 3anrponoHOBaHO MOJEb JUCIIEPTyBaHHS CTPYKTypU Ta
CTabisizyl0yoro BIJIMBY MaJIMX KiJIbKOCTEN JOMILIOK BOJIb(pamy, sSIKa A€ MOXKIJINBICTb BCTAHOBJIIOBATH

OTNITUMAaJIbHUN BMiCT JIETYBAJIbHOI'O KOMIIOHEHTA Y BAKYYMHHNX KOHOEHCATAX.

2. The thesis is devoted to studying the formation of nano- and submicrocrystalline structure in iron alloys of
metallurgical and vacuum-condensation nature, as well as analyzing the thermal stability and physical-mechanical
properties thereof. Using X-ray diffraction and transmission electron microscopy methods the structure was
attested for iron based submicro- and nanocrystalline materials prepared by the following methods: mechanical-
thermal treatment and electron beam evaporation followed by vacuum condensation. The effect of mechanical-
thermal treatment on the grain structure dispersion and improving the mechanical properties of low-carbon steel
has been established and analyzed. The technology was developed for preparation of iron based nano-structured
alloys as films, foils, and coatings for hardening and increasing wear- and thermal resistance of machinery. For the
first time it was established that tungsten alloying the iron films resulted in nano-structure formation due to
segregation of alloying component at grain boundaries and sub-boundary areas. The mentioned structure features
determine high level of strength and thermal stability of Fe-W foil structure. The model was proposed for
structure dispersion process and stabilizing influence of tungsten small admixtures, which allows determining the

optimal content of alloying component in vacuum condensates.
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