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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.23.13

Tema gucepranii:
1. YoockoHnaneHHs npoLecy rBUHTOBOI €KCTPY3ii 3ar0TOBOK 3 HEKOMITAKTHUX MaTepiasiis.

2. Development of twist extrusion process of the billets from noncompact materials.

Pedepar:

1. Y puceprauiiiziil po6oTi AicTas ofaablnii pO3BUTOK METOJ ITBUHTOBOI €KCTPY3ii sIK crtoci6 KoHcomiarii
METaJIeBUX HEKOMIIAKTHUX MaTepiajiB 3 METOI0 CTBOPEHHS KOPOTKUX i JJOBTOBUMIPHUX 3arOTOBOK 3 BUCOKOIO
IIJIbHICTIO i JOCTAaTHLOIO MilHICTIO. [ToKa3aHo, o Npyu OJHOMY i TOMY X PiBHI TUCKY IIPECYBaHHS, TBUHTOBA
€KCTPY3isl IPU3BOIUTH 110 OisIbLI iIHTEHCUBHOTO YIIiJIbHEHHSI HEKOMITAKTHUX MaTepiasiB, Hi’K 0JHOOChOBE
IIpecyBaHH!l i rifpocTaTUuHe OOTUCHEHHS. EKClIepUMEHTAIbHO i TEOPETUYHO JOCIiIKEHO BILJIMB IPOTUTHUCKY i
HaKoNM4eHoi fedopmaliii Ha BJIaCTUBOCTI 3aTOTOBOK ITPY I'BUHTOBIN eKCTPy3ii. [IokasaHo, 1110 pu JOCTaTHbOMY
piBHI IpOTUTHUCKY nIpolec 'E 103BoJIs€ yIIiIbHIOBATY HEKOMIIAKTHI MaTeEpUay O 3Ha4Y€Hb BiTHOCHOI LIiJIbHOCTI
MOHoJiTHOrO Marepiany (97 - 99,6%). locizpkeHo CTiliKicTh Ipoliecy HaliB6e3nepepBHOI FTBUHTOBOI eKCTPY3ii i
[IOKa3aHo, 1o 1J1s1 CTabisibHOTrO Nepeodiry npouecy HeoOXigHO 3a06€3MeYNTH HIDKHE IPAaHUYHE 3HAU€HHS BEJIMYUHU
IpOTUTUCKY. PO3p06IeHa i CTBOpEHa TEXHOJIOTisI BUPOOHULITBA JOBrOBUMIPHUX BUTPAYyBaHUX €JIEKTPOIB 3

TUTAHOBOI I'yOKU [17151 BUDOOHUIITBA TUTAHY METOLOM KaMEPHOTO €JIEKTPOLIJIAKOBOTO NEPEIIaBy. 3aCTOCYBAaHHS



JlaHOi TEXHOJIOTIi J03BONINJIO MiABULIUTH SIKICTh €JI€KTPO/IiB, 30iILIIUTHU BUXiJl IMTOTO TUTAHY 32 OJUH LIUKJI IIJIaBKU

i 3HAYHO 3HUBUTHU HOTO COBIBAPTICTb.

2. The method of twist extrusion as a way to consolidate the metal noncompact material to create short and long-
powder blanks with high density and sufficient strength was further developed in this thesis. It was experimentally
and theoretically investigated the influence of the back pressure and the accumulated strain on the properties of
noncompact blanks after the twist extrusion. It was shown that at a sufficient level of back pressure the TE process
allows to compact the powders up to the theoretical values (97 - 99.6%) of relative density. The stability of the
process of semi-continuous twist extrusion of powder materials was investigated. It was shown that lower
threshold value of backpressure must be ensured for a steady behavior of the process. Based on studies, the
technology which provides long-length consumable electrodes made of titanium sponge for the production of
titanium by the chamber electroslag remelting has been developed. Application of this technology instead of
conventional improved the quality of the electrodes, increase the output of cast titanium for one cycle of melting
and significantly reduce its cost.
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