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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. Teopis i mpakTHKa BUPOOHMIITBA 3/IMBKiB BUCOKOMILIHMX KOHCTPYKLIIHMX CIJIaBiB HA OCHOBI TUTaHy METOJIOM

€JIEKTPOHHO-TIPOMEHEBOI I1JIaBKU.

2. Theory and practice of production of titanium high-strength structural alloys ingots by the method of electron
beam melting.

Pedepar:

1. Inceprauiiina po60Ta IpUCBIYeHa BUPIlIEHHIO BaXKJIMBOI HAYKOBO-TEXHIYHOI 3a71ayi, 1110 [IOJISITA€ Y PO3BUTKY
Teopii 1 IPaKTUKY OLEPKaHHS SIKICHUX 3JIMBKiB BUCOKOMILIHMX KOHCTPYKUIMHUX CIIJIaBiB HA OCHOBI TUTAaHYy METOLOM
€JIEKTPOHHO-TIPOMEHEBOI IJIABKU 3 IIPOMIKHOIO EMHICTIO. METOIaM¥ MAaTEMAaTUYHOTO MOZEJIIOBAHHS JOCIIKEHO
TEIJIOBUY CTaH 3JIMBKiB CIJIaBiB TuTany npu EINI1 3 ypaxyBaHHSM riipoaMHaMidYHUX TeUill Ta SOCJIIKEHO MpOoLecu
BUIIAPOBYBAaHHS XiMiYHUX ejleMeHTIB iz 4ac EINIT BUCOKOMIIITHMX KOHCTPYKUiMHUX CIIJIaBiB TUTaHy. Ha OCHOBI
[IPOBEJEHUX PO3PaXyHKiB B paMKax MaT€MaTUYHUX MOJIeJIeH, BU3HAYE€HO TEXHOJIOTIUHI PEXXUMU Ta PO3POOIIEHO
TexHoJiorito EIIIT 311BKiB BUCOKOMIIIHUX CIJIaBiB TUTaHY, 10 3a6e31e4ye BUCOKY SIKICTh OJlep>KyBaHOTO MeTaJy.

[TpoBeneHo po6oTu 3 ofep>kaHHs HaliB)abPUKaTiB Ta TOKAa3aHO BUCOKY SIKICTh TUTAHOBUX CILJIAaBiB, OZE€P>KaHUX 32



po3pobiieHolo TexHosorieto EININ. [IpakTryHe 3HaY€HHS OTPMMAHUX PE3yJIbTATiB IUCEPTALiIIHOTO LOCTiIKEHHS
II0JISITa€ Y TOMY, 1[0 pO3p06JIeHO HOBY IIEPCIIEKTUBHY TEXHOJIOTiI0, 32CTOCYBaHHSI SIKOI 17151 BUPOOHULITBA
BITUM3HSIHUX HamniBPaObpUKaTiB BUCOKOMILIHUX CILJIaBiB HA OCHOBI TUTaHY [03BOJIUTb BiAMOBUTUCH BiJl IMIIOPTY

BapTiCHUX iHO3€MHUX HaNiB(pabpUKaTiB, Ta 3a6€3MeYUTh PO3MUPEHHS X 3aCTOCYBAHHS MiJIPUEMCTBAMU YKPaiHU.

2. The doctoral dissertation is devoted to the solution of an important scientific and technical problem which
consists in the development of the theory and practice of obtaining high-quality ingots of high-strength structural
alloys based on titanium by the method of electron beam melting (EBM) with intermediate capacity. By the
methods of mathematical modeling, the study of the thermal state of the ingot in the mold and the hydrodynamic
processes that occur during the production of ingots of high-strength titanium alloys by EBM with intermediate
capacity is conducted. For a quasi-established mode of continuous electron-beam melting, a three-dimensional
mathematical model is developed, as well as the method of numerical calculation of related hydrodynamic and
thermal processes in the crystallized metal during casting of titanium alloy from the intermediate capacity into a
cylindrical bushing. Calculations are made within the framework of the constructed mathematical models and the
influence of technological modes of EBM on the process of crystallization of titanium alloy ingots is determined. By
solving a nonstationary thermal problem with a phase transition, the initial condition of which is the obtained
temperature distribution in the ingot, the position of the shrinkage shell for the situation of instantaneous
cessation of melt discharge into the mold and electron beam heating of the ingot end surface is calculated. The
study of the peculiarities of evaporation of alloying components from ingots of high-strength complex-alloyed
titanium alloys under vacuum and the action of electron beam heating is conducted. The technology of obtaining
ingots of high-strength complexalloyed titanium alloys by the method of EBM with intermediate capacity was
developed. The developed technology was tested on the example of obtaining new domestic highstrength complex
alloyed titanium alloys T110 and T120, as well as industrial widely used (o + o) and pseudo-o titanium alloys (VT14, VT22,
VT23, VT19). Recommendations for obtaining ingots of high-strength titanium alloys by the method of EBM with
intermediate capacity are issued. Based on the calculations within the framework of the constructed mathematical
models, the technology of obtaining ingots of economically alloyed titanium alloys by the EBM method is
developed. A study of the quality of ingots, structure and mechanical properties of economically alloyed titanium
alloys obtained by EBM, and it is showed that the method of EBM with intermediate capacity allows to obtain high-
quality ingots in both chemical composition and structure. The technology of deformation and heat treatment of
domestic high-strength alloy on the basis of titanium T120 obtained by the technology of EBM with intermediate
capacity is developed. The quality of semi-finished products from the domestic titanium alloy T110 and industrial
high-strength complex alloyed titanium alloys VT14, VT22, VT23, VT19 obtained by the developed EBM technology
has been investigated. Works on research of mechanical properties and structure of the received semi-finished
products in the form of plates, rods and pipes from high-strength difficult-alloyed titanium alloys are carried out.
The practical significance of the results of the doctoral dissertation is that a new advanced technology has been
developed, the application of which for the production of domestic semi-finished alloys based on titanium will
allow to waive the import of valuable foreign semi-finished products and expand their use by Ukrainian
enterprises. In addition, the introduction of the developed EBM technology and obtaining with its help new alloys,
doped mainly with cheap alloying elements, opens the possibility of creating the production of ingots of new
promising economically alloyed high-strength titanium-based alloys in Ukraine.
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