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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. HoBi TexHos10rii Ta yCTaTKyBaHHS IJ1s1 OTPMMaHHS TUTAHOBOI I'yOKH i IIeperyiaBKy ii B 3/IMBOK

2. New Technologies and Equipment for Production of Titanium Sponge and its Remelting into Ingot

Pedepar:

1. Incepralist NpUCBAY€HA CTBOPEHHIO IPUHLMIIOBO HOBOI yCTAHOBKM OTPUMAHHS Iy04acTOro TUTaHy 3 LIMKJIOBUM
3HimMaHHAM 3,8T nopiBHAHO 3 0,87 T/LKKJI, SIKA iCHY€e B IPOMUCIJIOBOCTI YKpainu. Ha nigcrasi KoMILiekcy
TEIJIOTEXHIYHUX 1 iHKeHePHO-TeXHOJIOTIYHUX JOCIIiIyKeHb /1711 HOBOTO arnapary po3pobsieHi HOBi TeXHOJIOTI
BiZJHOBJIEHHS TUTAHY 3 TETPAXJIOPUY TUTAHY MarHieM i BaKyyMHOI cernapartlii peakuiiiHoi Macu, 10 yTBOPIOETLCS B
IIPOLIECi BiTHOBJIEHHS, 3 OTPUMAaHHSIM I'y64acToro TUTaHy BUIMX COPTiB. [IpoBeieHa €eKCIIEPMMEHTAJIbHA NIePEeBipKa
PO3M0iy JOMIIIKOBUX €JIEMEHTIB y 00'eMi 610Ky ry64yacToro TUTaHy. Briepiue BusiBjIeHa KOpeJisillifiHa 3aJI€5KHICTb
MiX 30i7IbIIEHHSM BMICTY 3aJIMIIKOBOrO XJIOpPY B I'y0YacTOMY TUTaHi i BMiICTOM BOZIHIO B ra3oBill aszi Hag,
posmiaBoM. [TokasaHo, o Npy iHAYKUiAHIN [I71aBLi BMICT BOJHIO B 3JIMBKY IiIKOps€ThCs 3aKoHy CiBepTca, Ipu
IJ1a3MOBIi1 IJ1aBLi BMIiCT BOJHIO B M€TaJli IepeBUILy€e PiBHOBAXXHMUIA. YIieplle po3po6ieHa HOBA TEXHOJIOTIs

BUILJIABKY 3JIUBKIB i3 nmigsuimenum (0,08...0,45% mac.) BMicTOM XJ10py. BOHa BKJIIOYA€E Mepuly IepersiaBky



ry64acToro TUTaHy B iHOYKLINHIN N€di 3 CeKUiHMM KPUCTaJIi3aTopoM. Jlpyra nepensaBka MOXe 3[iICHIOBATUCh Y
BaKyyMHO-[IyTOBHUX, €JIEKTPOHHO-ITPOMEHEBUX i IJIa3MOBO-/IyTOBUX Ie4ax. Pa3oM 3 po3p0OOKOIO IPOMUCIIOBOTO
BUPOOHMIITBA 3JIMBKIB 3 I'y6UaTOro TUTaHy HOBOI KOCTi OyJI1 IIPOBEI€HI €KCIIEPUMEHTH 1I0JJ0 BUTOTOBJIEHHS

(acOHHOTO TUTAHOBOTO JIMTBA i3 3aCTOCYBaHHSIM KOMOIHOBAHOT'O BUTPATHOTO €JIEKTPOJIA.

2. The thesis considers solution of the problems of development of a fundamentally new unit for production of 3.8
MT titanium sponge per cycle, in comparison with the process of production of 0.87 MT per cycle that is available
in the industry of Ukraine. New technologies for magnesium reduction of titanium tetrachloride and vacuum
separation of the reaction mass formed in the reduction process to produce the highest-grade titanium sponge
were developed on the basis of a package of general engineering, heat engineering and technological research.
Another series of experiments consisted in melting of titanium sponge produced in the first phase of experiments
was carried out. The correlation existing between increase in the chlorine content of titanium sponge and
hydrogen concentration of the gas phase over the melt was established for the first time. It is shown that in
induction melting the hydrogen content of an ingot follows the Sivert’s law. In plasma melting, the hydrogen
concentration of metal is higher than the equilibrium level. The new technology was developed for melting of
titanium sponge with the increased chlorine content (0.08-0.45 wt. %) to produce ingots. It comprises first
remelting of titanium sponge in induction furnace with a sectional mould, and then second remelting, which can
be carried out in vacuum arc, electron beam and plasma arc furnaces. Along with the development of commercial
production of ingots from a new quality titanium sponge, the experiments were also conducted to produce shaped
titanium castings using combined consumable electrodes in upgraded casting skull furnaces with a new design of
the non-water-cooled titanium crucible.
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