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1. Teopis i mpakTHKa €1eKTPOHHO-ITPOMEHEBOI IIJIaBKM KOHLIEHTPATy MOJIiOIeHy Ta IepepOOKU 3/IMBKIB y

HaniBpabpukaTu

2. Theory and practice of electron-beam melting and processing of molybdenum concentrate ingots into semi-
finished products

Pedepar:

1. luceprauisg nprucBga4YeHa BUPILIEHHIO BaXKJIMBOI HAYKOBO-TEXHIYHOI 3a/1a4i OTPUMAHHS SIKICHUX 3JIMBKIB i
HaniBpabpuKaTiB MOJiOEeHY 3 KOHLIEHTPATy IEPBUHHOI [IepepOOKY 32 paxyHOK padiHyBaHHs Ta KpUCTasisalii
3JIUBKIiB B yMOBax €JIEKTPOHHO-TIPOMeHEeBOi Aii. PO3p06ieHO TeXHOJIOTiI0 €/1eKTPOHHO-IIPOMEHEBOI I1J1aBKY 3JIMBKiB
CIIJIaBiB Ha OCHOBI MOJ1ibLeny. [171aBKU IPOBOAMIIN HA €JIEKTPOHHO-TIPOMEHEBIN yCcTaHOBLi MB-1, crieniiasibHO
CIIPOEKTOBAHIN [1J151 TYTOIJIABKUX METAJIIB i CIIJIaBiB HA iX OCHOBI. JIOC/IIPKEHO 3/IMBKY MAJIO- i CEPEHbOJIETOBAHUX
CIJIaBiB MoJibeHy, OTpuMaHi gk Ha TpaguninHin EINIE, Tak i 3 3acTocyBaHHIM niepudepiiiHoOro Harpisy B
KpUCTaJi3aTopi. BU3BHa4€HO BILJIMB PEKUMIB IVIABKU HA CTPYKTYPY, TEMIIEPATYPY XJIAAHOJIOMKOCTH i ME€xaHi4Hi
BJIACTMBOCTi MeTaiy. [IpoBesieHa cepist 06YMCIIIOBAJIbHUX €KCIIEPUMEHTIB 3 BU3HAUEHHS ONITUMAIbHUX PEXUMIB
IJIaBKU MOJTi6/I€HOBUX 37IMBKiB. PO3po6seHa HaCcKpi3Ha (KOMILIEKCHA) TEXHOJIOTiS BUTOTOBJIEHHS TPYO i3 3/IMBKiB

moni6peny EINIE, mo 3HMXye BUTPATU Ha iX BUPOOHUIITBO, Y TOMY YKCJIi 32 paXyHOK ITOBHOI peasiizaliii Ha



nianpuemcTBax YKpainu. Po3po6iieHa Hackpi3Ha TEXHOJIOTiSI OTPUMaHHS MOJIi6@eHOBOTO MPOKaTy (IIPYTKiB) 3
IIPECOBAHUX MTOPOIIKOBUX OPUKETIB HU3bKOI Nepepo6Ku. TeXHOIOris BKIIIOYae B ce6e eJ1eKTPOHHO-ITPOMEHEBY
IIJIaBKY 3 IIPOMIXKHOIO €MHICTIO a TaK CaMO CTaHy KPOKOBOI NPOKAaTKu. OTpUMaHO 371uBKYU AiameTpom 70 ... 100 mM,
sIKi Oys11 repepo0JieHi B TpoKaT fiameTpoM 18 Mm. JIoClimpKeHOo XiMiYHUI CKJIaZ, CTPYKTYpa Ta BIaCTUBOCTI
OTPMMAaHUX MOJIIOAEHOBUX MPYTKIB. JJOCATHYTO BUCOKUI PiBEHb MEXaHIYHUX BIACTUBOCTEN MaTepiajly NpYTKiB:
MesKa MilfHOCTI nipu po3TsarysanHi 6inbie 700 MIla, BinHOCHe nofoBXXeHHs - 6isbiie 20%. [TokasaHo, 110 SIKiCTh
IIPYTKiB BiZ[IOBiZla€ BUMOTaM CTaHIAPTIB [J1sl rapsiYeKaTaHUX MIPYTKiB Mosi6aeHy mapok MY i MUBII. Knto4osi
CJIOBA: MOJIOEH, €JIEKTPOHHOIIPOMEHEBA IJIaBKa, epu@epiiiHmil 06irpis, MOPIr X0JI0IHOJIAMKOCTI, 3JIMBOK, PO3MIp
3epHa, padiHyBaHHS, IPOKAT

2. Musheghyan V.O. Theory and practice of electron-beam melting and processing of molybdenum concentrate
ingots into semi-finished products - Manuscript. Thesis for the doctor of technical sciences degree by specialty
05.16.02 "Ferrous and non-ferrous metals and special alloys." STC E.O. Paton Welding Institute of the NAS of
Ukraine, 2013. Thesis deals with the important scientific and technical problem of obtaining high-quality ingots
and semi-finished products of molybdenum concentrate of primary processing due to refining and influence on
the solidification of ingots in electron-beam furnaces. The technology of electron beam melting of ingots of alloys
based on molybdenum was developed. Melting was performed in electron-beam unit MV-1, specially designed for
refractory metals and their alloys. Low and medium alloyed molybdenum ingots were obtained with traditional
EBCH and using peripheral heating mold. The influence of the modes on the structure of the ingots, the brittleness
threshold temperature and mechanical properties of the metal were studied. A series of numerical experiments to
determine the optimum conditions of molybdenum smelting ingots were carried out. Through (complex) pipe
technology from EBCH molybdenum ingots was developed that reduces the cost of production, including through
the full implementation by enterprises of Ukraine. Through technology of molybdenum rods production from
pressed powder briquettes of low recycling was developed. The technology includes electron-beam melting with
cold hearth as well as stepped rolling mill. Obtained ingots with a diameter of 70 ... 100 mm had been adapted to
the rolling diameter of 18 mm. The chemical composition, structure and properties of the molybdenum rods were
explored. A high level of mechanical properties of a material rod was achieved: tensile strength 700 MPa,
elongation - more than 20%. It is shown that the quality of the bars corresponds to the requirements of the
standards for hot-rolled bars and molybdenum grades MY and MYBII. Keywords: molybdenum, electron beam
melting, peripheral heating, cold brittleness threshold, ingot, grain size, refining, rolling.
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