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Today, a growing number of companies in various industries are turning to additive technologies [1]. The most
promising materials are different metals including powders of titanium alloys. Existing methods of metal powders
producing on the background of their advantages have a number of disadvantages [2]. In this regard, research in the
field of powder metallurgy has gained relevance. In this paper a method of producing titanium powder by
hydrogenation is proposed.

For the study, flat samples of commercially pure titanium were prepared. Samples were subjected to
mechanical polishing to remove surface dirt. Nickel layer was coated by magnetron sputtering method for deposition
time equals to 10 minutes. Nickel coating on the surface increases the rate of hydrogen sorption [3].

Hydrogenation of the samples was produced from the gas environment in the LP Gas Reaction Controller.
Obtained brittle metal was subjected to grinding in a planetary type of ball mill. X-ray diffraction analysis of the
obtained material was carried out at Shimadzu diffractometer XRD-7000S. Scanning electron microscopy was
performed for evaluation of the powder fractions size. The hydrogen concentration in the powder was measured using
RHENG602 analyzer.

Dehydrogenation was carried out by step scheme of annealing. After each cycle of dehydrogenation XRD
analysis and scanning electron microscopy were carried out.

As a result, in present work the methodology of producing titanium powder by hydrogenation is demonstrated.
The proposed hydrogenation parameters allow obtaining a powder with dispersion of micron order. The step-annealing
scheme allows gradually removing hydrogen from metal powder. For the purpose of the additive technologies regular
spherical particle shape and a specific dispersion are required. Problems of spheroidization and the desired range of
isolating fractions require further research.
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TIpupoaHbIi JUTHIA SABJISETCS CMECHIO JIBYX CTaOWIbHBIX M30TonoB °Li (7,589 %) u 7Li (92,411 %) [1],
KaXJIbI U3 KOTOPHIX UMEET OOJNbIIOE 3HAYEHHE, OCOOEHHO B sAEpHOI SHepreTHke. 'Li B BUJE I'MAPOKCHA JIUTHS

HCIOJIB3YETCSI B Ka4CCTBC H06aBKI/I B TCIUIOHOCUTECJIb IIEPBOTO KOHTYpa BOJAO-BOJAAHBIX SAJACPHBIX PEAKTOPOB A
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KOPPEKTHPOBKU BOJHO-XUMHYECKOTO PEXKHMa, MCHOJIB3YEeTCsl B IPOU3BOJCTBE XMMUYECKHX PEAareHTOB JUIsl sIEPHOM
SHEPreTUKH B KadecTBE OCHOBHOTO KOMIIOHEHTa NPH MOATOTOBKE HMOHOOOMEHHBIX MEMOpaH SAepHOTO Kiacca,
BXOJISIIIUX B COCTaB 00OPYIOBAHUS BOIOMOATOTOBKU TEIUIOHOCHTENS BOJO-BOISHBIX SACPHBIX peakTopoB [2].Maruuit
HMeeT eCTeCTBEHHYIO cMech M30TonoB: 2*Mg (78,992 %), Mg (10,003 %), >*Mg (11,005 %) [3]. *Mg npumensercs
IS TIPOM3BOJICTBA pasuonsoTona 22Na. Mg u Mg ucnonb3yloTes i GHONOTHYECKOH MApKUPOBKM MPU M3YYEHHH
NOTJIOIIEeHHS ¥ MeTaboian3Ma Mg B opraHusMe uyesioBeka. JINTHH M MarHuii He UMEIOT JIETYYHX COSIUHEHUMH, T0ITOMY
JUISl pa3zieieHus UX U30TOIOB MCIIOJIB3YIOT 3JIEKTPOMAarHUTHEINA MeTo [4].

30HHas NEepPEeKpUCTAIUIN3AIMS, YacTO Ha3blBacMasi 30HHOW IUIABKOW, NMPUMEHSETCS AJsl TIyOOKOH OYHMCTKH
BEIIECTB U IMOJy4CHHUS X B MOHOKPHCTAJLIMYECKOM BHAE. Tak Kak 30HHOW MEepeKpHCTAILIM3ANNEH MOXXHO pa3IeisaTh
BEIIeCTBA C OYEHb ONM3KAMH CBOWCTBAMH, a W30TONBI C HHU3KHM COJCPKAaHMEM MOXXHO C HM3BECTHOH moei
MPUOIMKCHUST pacCMaTPHUBaTh KaK CBOCOOpa3HYI0 IPUMECh K OCHOBHOMY HM30TOITy, TO CYIIECTBYET BO3MOXKHOCTH
HM3MEHECHHSI COOTHOIICHHS CTAOMIBHBIX H30TOIIOB B COJISIX M METAIIAX IO BIMSHHAEM 30HHOW TIEPEKPHUCTAIUTH3AINH.

B pabore n3yyaercs u3MEHEHHE M30TOIHOTO COCTaBa M30TOIOB JIMTUS U MarHus B MPOLIECCE 30HHOM IUIaBKU
KPHUCTAJUIOTHPATOB MEpXJIoparta JUTHS U XJIopuaa MarHus. VcciienoBansl Takue mapamerphl mpolecca Kak CKOpOCTh
JBIDKEHUS] 30HBI pacijlaBa M KOJWYECTBO 30H IIE€PEKPHCTAJUIM3ALNY, PACCUMTaHbl KOA(PPUIHMEHTHl pa3/ieieHus
W30TOIIOB JINTHS U MarHus.
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IT'PA®UTA
A.O. IaBmok, C.I'. KotnsipeBckuii, E.B. becniana
AO «OnbITHO-IEMOHCTPAIIMOHHBIH IIEHTP BHIBO/IA U3 IKCILIyaTAlUU YPAaH-TPAPHUTOBBIX SIICPHBIX PEAKTOPOBY,
Poccus, Tomckas obnacts, T. CeBepck, ABTogopora, 13, 636000

Bo BceM Mmupe 0JHON W3 aKTyalbHBIX 3KOJOTHYECKHX MPOOJEM SBISCTCS HAKOIICHHE PaJIHOAKTHBHBIX
orxonoB (PAO). B ocnoBHOM, Bce TBepable paauoakTuBHble oTX0ABI (TPO) OoTHOCATCS K CpelHEAKTHBHBIM HIIH
HU3KOAKTHBHEIM. B 3aBHCHMOCTH OT YAETbHOH aKTUBHOCTH, a Takke (usmdeckoro cocrostaus, TPO Moryt OBITH
OTHECCHBI K Pa3IMYHBIM KJIaccaM, KOTOPBIC ONPEACISI0T CTOMMOCTh 3aXOpoHeHus. [loatomy pa3paboTka crocoOoB
JIe3aKTUBAIMH, BEAYIIUX K CHIKeHUIO Kiacca PAO, sBiseTcs akTyaabHOU 3aauei.

OTpacneBbIMHU OpTraHU3AIUAMHI MPEJIararoTCs pa3IudHble crmocoObl mepepadotku TPO: anekTpookucieHue B
KHCJIOPOJAHOM DJIEKTPOJIUTE, CXKHTaHWE B Cpele TEePMHUYECKOTO OKHCIMTENS, MUPOJIN3, IUIa3MEHHas mepepaboTka,
TepMoXuMHUUeckass 00paboTka, muaBineHue. OJAHMM W3 TEPCIEKTHBHBIX METONOB nae3akTuBanuu PAQO sBusieTcs
BBICOKOTEMIIEpaTypHasi IIa3MeHHash 00pa0OTKa OTXOJOB B HMHEPTHOW Cpeje, MOCKONBKY B IUIa3Me€ JOCTHTAIOTCS

TEMIICPATYphbl, IPU KOTOPBIX BO3MO’KHA OYHCTKA TPO ot AKTUHOUAOB, NPOAYKTOB JACJICHUA W AKTHBALIUU 3a CUCT
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