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CYYACHUU CTAH | MPOrHO3 PO3BUTKY CBITOBOI TUTAHOBOI
NMPOMUCINOBOCTI HA NEPIOA A0 2026 POKY

[oBimomnenns 4. @epoTutan

OnuncaHo cy4acHuin CTaH CBITOBMX MOTY)KHOCTEN 3 BUPOOHMUTBA depoTuTaHy. lNpoaHa-
ni3oBaHO BUMOTMKN CrOXWBaYiB A0 COpTiB hepoTuTaHy. BkazaHo puHKM Ta obCcarn cnoxuBaHHA
TUTAHBMICHOI NPOAYKLii, oaepXXaHOoi 3 MOro BUKOPUCTAHHAM. PO3rnsaHyTo cuTyauilo 3 MibkHapoa-
HOI TopriBneto pepoTuTaHoMm, BkasaHo ronoBHi ekcnopTepu Ta iMnopTepu, a Takox obcarn Ta
HanpaMu ekcrnopTy 1 iMnopTy. MNogaHo nporHo3 Ao 2026 p. y YacTuHi nonuTy Ha pepoTuTaH 3a
cdpepamm 3aCTOCYBaHHS, a TaKOX PiBHS LiiH.

KntoyoBi cnosa: pepoTuTaH, BUPOBHUYI NOTY>KHOCTI, TOPriBNsi, EKCNOPT Ta iMNOPT, LiHW,

MPOrHo3

Bcemyn. Jlana myOmikamisi, 10 TNpHCBsiueHa (EepoTHTaHy, 3aBEpIIye Cepilo CTared,
00’€THAHMX 3arajbHOI0 TeMOor «CydacHHMH CcTaH 1 MPOrHO3 PO3BUTKY CBITOBOI TUTaHOBOI MpO-
MHCJIOBOCTI Ha mepion a0 2026 poky» [1-5].

Brnepme ¢eporuran 6ymno oxepkano B 1798 p. MeTo0M CIUIaBISHHS 3aJ1i3HOTO Ta TUTA-
HOBOTO OpPYXTYy 3 MacoOBOIO JI0JI€I0 OCTaHHBOTrO BiJ 25 mo 70%. Huni Takuii MaTepian € rojios-
HUM BHJIOM THTaHOBOI IPOIYKIIil, HOro J0Aar0Th A0 CTaji [Is JeryBaHnHs ii TutanoM [6-11].

Csimosi eupobnuui nomyxcnocmi ma mexuonozii ooepoicanns [12]. T'onoBHa yacTuHA
CBITOBHX IOTY)KHOCTEH 3 BUpOOHMITBA (pepoTutany ctaHoBuTh O 100 THC. T/Toa. 1 30cepe-
mxeHa y Benukiit bpuranii, Pociticekiit @enepanii Ta KHP. Bupoouuurso gpeporurtany y Benu-
kit bpuraHnii, sike 0a3yeThcss Ha BUKOPUCTAHHI BIIXO/IB, IO IMIIOPTYIOTH, 1 Pocilicekiit Deaepa-
i1 MpU3HAuYEHO, B OCHOBHOMY, ISl eKcropTy, Toai sk y KHP, ronoBHuM unHOM, JUTst BHYTpIilII-
HbOro Bukopuctanus. ¥ 2016 r. Benuka bpuranis Oyna, iMOBipHO, HAUKPYIHIIIUM BUPOOHHU-
KOM, X04a BBKAEThCsI, o Pocilickka deneparrist Mae OiIbIni BUPOOHUYI MTOTYKHOCTI.

Pociticeka deneparliss Ha YOTUPHOX MIAMPUEMCTBAX BHpOOIIsie 26,8 Tuc. T/pik hepoTuTa-
Hy, KHP — 19,6 tuc. 1/pix, Benuka bpuranis — 6inbme Hixk 31 Tuc. T/pik. 3 iHIINX MOMITHUX BH-
poOHuKiB GepoTuTany ciif 3a3Hauntu EcToHiro (ekcropt-iMnopt), CIIA Ta Ykpainy.

HaiinaiiOinpmmmu BupoOHuKamu (eporutany y Benwukiii bpuranii € xommanii «Tivac
Alloys», «KAMG Superalloys UKy (BupoOisitoTh 25 THC. T/piK JErKOIUTaBKOTO epoTHTaHy i3 3a-
CTOCYBaHHSIM TE€XHOJIOTIi 1HAYKIIMHOI MJIaBKU CyMillll YMUCTOT TUTAHBMICHOT CUPOBUHU Ta HU3b-
KoByrJjeneBoi ctani) i «Mottramy (BupoOusie 6 tuc. 1/pik 25, 40 u 70%-ro deporutany). Kom-
nanisg «AMG Superalloys UK» takox BHpOOJIsi€ crieiiani3oBaHi JiraTypu Ta MOKPUTTS IS ae-
POKOCMIUHO{, EHEPreTUYHO]I Ta CleLialbHOI METATypriiHOT IPOMHUCIIOBOCTI.
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Haiinaitbinpmumu BupobHukamu (peporutany y Pociiicekiit @eneparii € BAT «Kopmo-
pariss BCMIIO-ABICMAY (6mmm3bpko 10 Tuc. 1/pik 65...75%-ro depoTuTany 3a TEXHOJOTIEIO
IHIYKIIHHOTO Ta eJeKTpolriakoBoro nepermiarieHds) i BAT «KnmrodyeBchkuit 3aBoj depociuia-
BiB «MIDURAL GROUP» (motysxkHicTio 10 TUC. T/piK), 1110 BUPOOIISIE YOTHPU MApPKU PepOTHTA-
ny: ®TU70CS, ®TU3SCT, ®TU3SCE u ®TU25 y mmaTkax mMacorw He Oubmie Hik 15 Kr, po3-
MIpOM 4acTodok 10 230 MM 3 miimeHicTIO 6,0...6,2 T/cM® i TeMmepaTyporo ILIaBICHHS
1593...1773 K. Heskuit o6car BupoOHUIITBa peporutany y Pociticekiit denepariii 3aMiHeHO BH-
poorunrBom kammanii «Mast Europe OU» (Ectonist), BUpOOHUYI MOTYKHOCTI SIKOi OI[IHIOIOTHCS
y 10 THc. 1/pik.

s onepxaHHs (EepOTUTAHY MOKHA 3aCTOCOBYBATH HECTAHIAPTHI TUTAHOBI BIIXOIH Y
BUTJISII IIMATKiB, OPUKETIB 1 CUIIKUX MOAPOOIeHNX 00pi3KiB. OCTaHHIM YacoM BCE YacTile 3a-
CTOCOBYIOTh TaK 3BaHi «CTapi» TUTaHOBI Binxoau. [y BupoOHUIITBA PepOTUTAHY 3 TIEBHUM BMi-
CTOM J10JIaBaHb BC1 TUTAHOBI BIIXOIM COPTYIOThH 3aJIe)KHO BiJl CIUIaBy abo rpymnu cruiasiB. s
onepxanug ogHoro ¢ynra tutany (1 ¢ynt = 0,453 Kr), M0 MICTUTBCS y TOTOBOMY HPOAYKTi
(pepotutani), mnoTpiOHO GIM3HKO OJHOTO (YHTA BIIXOJIIB, Ki CTBOPIOIOTHCS IMiJl YaC BUPOOHUII-
TBa 3JIUTKIB TUTAHOBHX CIUIABIB 1 TUTAHOBUX BUPOOIB.

Innri mapku depoTuTaHy, Hampukiam, Aeski Mapkud BHpoOHUITBa kommanuii «Globe
Titaniumy (CILA), notpe0OyroTh HU3bKOTO BMICTY atoMiHito. [ ofep:kaHHs Takol MpoTyKIii
IIPU 3aCTOCOBYIOTh TEXHIYHO antoMiHito. [IpoTre HecopToBuii TryOuaTHil TUTAaH MOXKE MaTH 3HAY-
HUH BMICT 3aJ1i3a, XJIOPUIIB METATIB 1 KUCHIO, TOCTYIAI0YH Y BUTIISAL APiOHUI MicTs JpOoOIICH-
HSl 3HaYHHUX ()parMeHTiB ry0uaToro TUTaHy.

@epoTuTaH OACPKYIOTh TAKOXK ATIOMOTEPMIYHMM BiJHOBJICHHSM IJIBMEHITY (3a3BHYaid
mictuTh Bill 30 10 40% THTaHY) 13 3aCOCYBaHHSIM aJIOMIHIEBUX BIIXOJiB (SK BITHOBHHKA) 1 Bij-
XOJIIB CTaJi, BalHa Ta miaBikoBoro mmaty [11]. ¥V mpomy pasi 1iHa Ha ¢pepoTUTaH BU3HAYAETHCS
BapTICTIO 1JIBMEHITY, BIJIXOJIB QJIFOMIHIIO Ta CTali, a Ul Ofiep>KaHHS OJHOTO (yHTa TUTaHY, 110
MICTUTBCS Y GepOoTUTaHi, MOTPIOHO OIM3BKO /1€B’ATH (QYHTIB CHPOBHHHU

Cnoorcusanns pepomumany. 3a ouenkamu dipmu «Roskill» [12], cBiToBe croxuBaHHS
depoturany 3pocio 3 56 tuc. Ty 2010 p. 1o 70 tuc. Ty 2016 p., mo HeGaraTo NEPEBUIILYE LK
noka3Huk 3a 2015 p. binbie mosoBMHM BChbOTO CHOXUBaHHSA (epOTUTAHY JOBIUTHCA HA KpaiHU
A3ii; kpaiH u€Bponu 3BOE3MEUYIOTh YBEPTh CBITOrO monuty, a [liHiuHa Amepuka — OJIM3BKO
15%.

Tutan € XiMIYHO aKTMBHHM €JIEMEHTOM 3a BUCOKOI TEMIIEpaTypH 1 Ma€ BUCOKY XIMIUHY
CHOPIIHEHICTb 10 CIPKH, BYTJIEIIO 1 ra3aM, TaKUM Kak KHMCEHb Ta a30T. Tomy MiJ 4ac BUPOOHHUII-
TBa CTalll ()epOTUTAH 3aCTOCOBYIOThH ISl PO3KUCIIECHHS a, MHOAL, JUIsl JEHITPU(PIIKYBaHHS Ta Je-
cynbdypauii. Turan 38’s13ye Byriienp y kap0i THTaHY Ta 3MIHILYE pO3Mip 3epHa.

Jlo crani, 110 MICTUTh TUTaH, BITHOCSTh BUCOKOM(IHI HU3bKOJIETOBAHI Ta HE PXKaBIIOYU
ctaii. TUmoBMii BMICT TUTaHy y BHCOKOMIIIHUX BHCOKOJIETOBaHUX cTanax ckiangae 0,13%, a B
HEP>KaBIIOUMX 1 KapOMIIHUX CTaNIX — 1ie HWK4Ye. J[o MiKposjeroBaHUI BUBICOKOMIITHUX CTaslel
BBOJISTH BaHA/iH, HI001# 1 TUTaH AJs 3WIIHEHHS [UTSIXOM MOJIpiIOHEHHS 3epHa Ta AUCIIEPCIHHOTO
TBEPAHEHHS, SIK MIPaBUJIO, Pa30M 3 JI0JIaBaHHAM Mijil, MOJIO/IeHy, allOMiHII0, XpOMY 1/a00 HUKe-
J10.

Bceroro nexinbka aycTEHITHUX HEPXKABIFOUHMX CTAJIEW MICTATh THUTaH. TUTaH MOJAOTh Y
JIaH1 CTali 3a OJHIEI0 3 TPbOX MPUYUH: JJIS 3B SA3yBaHHA BYTJIKIIO Y KapOiJ TUTaHy, OIBUIIIEH-
HS MEXI TUTMHHOCTI Ta B JesKid (Mamiid Mipi) ans koppo3siitHoi criiikocti. Cepen (GipuTHHX
HepXKaBieIoUnX cTajel icHye 6araTo pi3HUX KOMIIO3MIIN 3 JOAAaBaHHAM THTaHy. [ 0J10BHOM mpH-
YHHOIO JTOJJAaBaHHS THUTAHY € 3B’sS3YBaHHS Mayioi KiTBKOCT( a30Ty, sIKka HEraTUBHO BILUIMBAE Ha
BJIACTUBOCTI (PEPUTHUX HEPIKABIIOUUX CTaJEH.

JIKsSIKi BUCOKOTEMIIEpaTypHI HIKEJIEeB1 CIUIaBH, Y TOMY YHCII CYNEPCIUIaBU sl peaKTHB-
HUX JIBUTYHIB, MICTSITh TUTaH. [0 CymepcIiiaBiB TUTaH JONAIOTH JUIS IiIBUILEHHS MIIHOCTI (Y
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TOMY YHCJI, 38 PaXyHOK YTBOPEHHS KapOiiB TUTaHy), IPOTE ICH METa 31iCHIOE HEraTHBHUI
BIUIMB Ha CTIAKICTHh TAKUX CIUIABIB 10 OKUCIICHHS.

KirowoBumu cepamu KiHIIEBOTO 3aCTOCYBaHHS THTAaHBMICHHX CTaJIeH € HAJHU3bKOMYE-
[eBi Ta BJOCKOHAJICHI BUCOKOMIIIHI CTaJli, III0 BUKOPUCTOBYIOTh B aBTOMOOIITBHIN TPOMHUCIOBOC-
Ti Ta mpuIago0yayBanHi. 3a ominkamu podotu [12], mpuisao 80% 3accrocyBanb (hepoTHTAHY
JIOBOJIUTHCS HAa BUKOPUCHAHHS B aBTOMOOUIAX 1 mpuiagax y cramsax mictats 0,13% tutany.
[IpoTe ciix 3a3HAYUTH, IO OCTAHHIMH POKAMH CTaJIeJIMBAapHA IMPOMHUCIOBICTH BUKOPUCTOBYE

MeHIIe (epoTUTaHy IS 3aCTCyBaHHS B aBTOMOOIUTBHBIX CTaJIAX, OCKUIKH BHPOOHUKHU
aBTOMOOLIeH Opi€HTOBaHI Ha MPOEKTH HA MPOEKTHI, 110 TOTPEOIOTH JIETTI, TOHIII 1 BACOKOMIIIHI
CTajl, 10 JO3BOJUTh MOHU3UTH 3IITUIBHY Bary TPaHCIOPTHOIO 3aco0y Ta 3MEHIIUTH CIOKH-
BaHHs manuBa. Taka TEHAEHIiS CBIAYUTH MPO TE,IN0 YYACHUKHU PUHKY 33aJaIOThCS MUTAHHSIM O
TOM, YTO YYaCTHUKH PbIHKA 3a/Ial0ThCS MUTAHHSM PO JOCATHEHHS PUHKOM Y OJMK4oMy MaiOy-
THBOMY ITIKOBOT'O CIIOKMBaHHS (DEPOTHUTAHY.

XapakTepHOIO /Il 3arajlbHOi KApTUHU CBITOBOT'O CHOXKMBaHHs (DEPOTHTAHY MOXKHA BBa-
xatu curyanio y CILA, ne y yrieneBux ctaiasix BUKOpUCTOBYIOTH 48,2% crnoxuBanoro depo-
TUTaHY, Y BUCOKOMIIIHMX HU3bKOJIETOBAaHUX Ta IHCTPYMEHTAJIbHUX CTANAX — 6,9%, B cynepcIuia-
Bax — 4,5% Ta B iHmMX cTaysax (Y TOMY YKMCII HepKaBitoumx iu xapominuux) — 40,4%.

Topeisns ghepomumarnom. MixkHapoaHa TOPTiBIS (EPOTHUTAHOM 3HAYUTEIHHOK MipOIO
3abe3nedeHa ekcriopToM 3 Benukoi bpuranii (3nebinbiie o [liBnennoi Kopei, Anownii, ['epmanii
ta [umii) a Pocuiicekoi ®exaepanii (mo I'epmanii, Ectonii ta Bpasuiii). OctanniMu pokamu Ec-
TOHHS TAaKOXCTaja €KCHOPTEepPOM, OUTBIIIC MPOAYKLii sSKOI mpenHazHadeHa it ['epmanii Ta
Opanuii. Jlesky yactuny 1€l npoaykiii Bupooieno y Pocuiicskiii @enepariii.

CaitoBwmii ekcriopt peporutany B 2016 p. ckiaB 61,97 TUC. T, TOIOBHBIMH €KCIIOPTEPAMHU
€ Benuka bpuranis, Pocuiicka ®enepartis, Ecronis ta Hinepiaanau. Ctinbku x y 2016 p. ckian
CBITOBUH IMIIOPT (TosoBHI iMnoptepu — Hinepnanau ta I'epmanust, a takox IliBnenna Kopes,
Opanuig, Anonis ta bpasumis). KHP, Pocuiiceka ®@enepartis, Benuka bputanis ta CILIA 3amo-
BOJIBHSIFOTH OLIBIIICTD BHYTPIIIHIX MTOTPEO CBOIM BUPOOHUILITBOM.

Cain 3a3Ha4uMTH, 10 TPAH3UTHA TOPriBid (epoTuTaHoM vepe3 HinepraHan mpu3BOIUTH
JI0 TIOJIBIHHOTO O0JIIKY, OCKUIBKU OLIBINICTh MPOAYKIlT OONBIIMHCTBO MPOAYKIIHH, 110 IMIOPTY-
0T J10 11i€1 KpaiHH, peeKCIIOPTUPYIOTh, TOJIOBHUM YMHOM, /10 benbrii Ta 'epmanii. 3a omy6iiko-
BaHMMH JaHHUMH, 32 OCTaHHI JIEKIJIbKa POKIB 3arajlbHUN 00CST TOPTiBil ()EPOTUTAHOM 1 THTa-
HOM C JI0JIaBaHHAMHU (PepocHiIiliio ckianaB npubdau3no 60 Tuc. T/pik. OCKUTBKH 110 i€l KiTbKOC-
T1 BXOAUTH peekcriopT 3 Hizepnanais (Ta IHIIMX KpaiH, Takux sk EcToHIs) 3aranbHuii o0csr ¢e-
POTHUTAaHY, 110 NOCTYNAE Yy MIKIYHAPOAHY TOPTiBIO, 0yi0, sK MUHUMYM, Ha 10 THC. T/piK MeH-
M.

Jlo HinepnanaiB iMIopt mnoctymnae 3 pi3HUX KpaiHBUPOOHMKIB i, sIK CKa3aHO BHIIE, B OC-
HOBHOMY, PEEKCIIOPTYEThCA. ['epMaHisi, Kak HalOUIBIIMIA IMITOPTEP, OJepKy€e HEepOTUTAH, TOJIO-
BHUM YMHOM, 3 EcToHIl (eskuii o0car sSKoro ykiagae nepeBaHTa)KeHa POCUICHKA MPOAYKILiss),
Pocwuiickoi ®eneparii, Bennkoi bpuranii ta Ykpainu.

Linu na ghepomuman. B 2005 p. minu 3a 1 xr depoTuTany 3pociu 10 O6e3npereaeHTHOTO
piBHs, gocturnysiu 33 nomn. CLIA, BHachigok roctporo nedinity BiaxoaiB (i, OTKe, 3pOTaHHA
I[iH Ha HUX), a TAKOX 3POCTAHHS I[iH Ha TUTAH y MO€IHAHHI ()3 MOCTIHHO 3pOTAIOIIUM MOMUTOM 3
Ooky craneniTedHuX mianpuemMctB. [Ipore Ha mouarok 2007 p. 301IBIIEHO TIPOMO3UIIIIO 1 TIATiH-
HS LIH Ha BiJXOJM MpPU3BENU K ToMy, uTo KoTupyBaHHs «Metal Bulletiny Bmano npubmmzHo 10
14 nonn. CLIA 3a 1 kr. BnponoBx poky 1iHM Ha ()epOTUTaH HEYXUJIBHO 3HIKYBAINUCS, OCKIJIb-
KU 3pOCTaHHA KIJIbKOCTI BiAXOJIIB, 10 YTBOPUJIMCS, CYIPOBODKYBAIOCS 1X HAJUIMIIKOBOIO MPO-
noswumieto. Y 2008 p. miHn ocraBanucs cTabiTbHAMHU, YOMY CIPHUSB CTIHKWI TOMUT 3 OOKY BHPO-
OHMKIB JIETOBaHOI CTaJli, MPOTE 3 HACTAHHAM IJ100aabHOI (inaHcoBoi kpusu y 2009 p. uinu Ha
dbeporutan Bnanu, nocturayBiyu y kBitHi 2009 p. Biamitku 2,80 gomr. CIIA/kr.
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VY Mipy 3MEHIIIEHHS TTOCTavYaHb BiIXO/IB IIHK Ha (EpOTUTAH MOYAH ITiIBUIYBATUCS 1 Y
nepuIoMy MiBpid4i Yepe3 BiAHOBJIECHHS iHTEpecy 3 OOKY CIOXKHMBAYiB, CHOCTEpIranocs MiBH-
mieHHs 1iH Buiie Hik 7 qomn. CIHA/kr. ¥ apyromy miBpiuui 2010 p. i B nepmomy miBpiyui 2011
p. LIHM TPOAOBXKYBAIM 3MiHIOBAaTucs, AocTurHyBim y uepBHi 2011 p. 9,50 momn. CHIA/kr,
OCKUJIbKM BUPOOHUKH (DEPOTHTAHY 3a3HABAIM 3HAYHUX CKJIAHOIIIB I/ Yac 3aKyIMiBJi BiIXO/IIB.
[ToriM 1iHK Ha (HepOTHTAH MOCTYNOBO 3HMKYBAIUCS 1, 32 BUHATKOM KOPOTKOT'O MEPioay 3poc-
TaHHs Ha mo4yaTky 2012 p., TeHIeHIIis 3HMKEHHSA [[iH TpUBaJIa.

VY 2013 p. makcuManbHUI piBeHb IiHU B €Bpori Ha BucokonpoueHtHuit (70%-uit) dpepo-
TUTaH y cepeanbomy cknaaaB 6,40 nomn. CILA/kr, B 2014 p. — 6,10 gonn. CILIA/kr, B 2015 p. —
5,10 gomr. CIIA/kr i B 2016 p. — 3,60 gomn. CILIA/kr.

Ilpoenos ma 2026 pix. 13 30UIbIICHHSIM KUIBKOCTI BIJIXOJIB, SIKI YTBOPIOKIOTHCS, IO,
MIOB’S13aHO 3 BHIIMM IONUTOM HAa TUTAaHOBI BUPOOU, B OCHOBHOMY B a€pOKOCMIUHIi MPOMHUCIIO-
BOCTHU, OUMKYETBCS, 1110 PUHOK (epoTuTaHy OyJe sK 1 paHime 3a0a3nedyeHuil JeeBo CUPOBH-
HO10. 3a mporHo3zamu ¢ipmu «RosKill» [12], mo 2020 p. mopiyHe criokuBaHHs GepoTUTaHy Oye
yrpumytuBatucs y aianaszoni 70...80 tuc. 1/pik. Jo 2026 p. cnoxxuBaHHs QepoTUTaHy Oy1e 3a-
mumatucs Ha piBHi 80...85 Tuc. 1/pik, B 2026 p. ounkyerscs 87 TUC. T/iK.

OpHMM 3 YMHHUKIB MONUTY HAa (EepoTUTaH € BUPOOHUIITBO 3BapHUX TPYO, ~15% sikux
BUTOTOBJISIIOTH 13 3aCTOCYBaHHAM TUTaHy. CTiiike 3pocTaHHs BUAOOYTKY MPUPOAHOTO a3y MpH-
3BeJie /10 30UIbIIEHHS MOMUTY Ha TPYOONpPOBOAM, A SKUX OyAyTh MOTPIOHUMHU 3HA4YHI 0OCITU
BHCOKOMIITHOI HU3bKOBYTITHIICBOI THTAHBMICHOI cTaii. He MUBISIYMCH Ha Te, MO B CEKTOPi aBTO-
M0O011e0yAyBaHHS 3aCTOCOBYIOTh HE3HAUHY KUIBKICTh (pepOTUTaHy, BIPOTIAHUM MPEACTABISETh-
Csl BUCOKHI piBeHb HOTO CIIOKMBAaHHS 4epe3 Oe3mepepBHO 3pOCTar0ue CBITOBE BUPOOHUIITBO aB-
TOMOO1JICH 13 TOCTPOKOBOKO TEHACHIIIEO HOTO i BUIIICHHS.

3aBAsIKM MOJINIIEHHIO MEPCIIEKTUB Y BUPOOHUIITBI HEPXKABIIOUMX 1 CHEIIaJIbHUX CTajel
(mmicost cagy B 2015 p. 1 2016 p.) MOXKITHBOIO € cTabimizallis [iH Ha pepoTUTaH. 3a OUiKyBaHHIM
dipmu «Roskill», mpoTsrom OiibIIOi YaCTHHU MPOTHO30BAHOTO IMEPiONy HOMIHAIBHA I[iHA HA
deporutan y cepenaboMy ckiane 5...6 gomn. CIIA/kr, a 10 xonus nepioay (2026 pr.) mina mo-
csrHe piBHs 6,47 nomn. CHIA/kr.

I3 301IbIIEHHSAM [TOCTaYaHb BIAXOJIIB, IO OJEPXKYIOTh ITiJl YaC BUPOOHMIITBA TUTAHY BH-
HIMX NEepeaTiB (B OCHOBHOMY B a€pOKOCMIYHIN MPOMUCIIOBOCTI), OYIKYETHCS, IO PUHOK (epo-
TUTaHy Oyze K 1 paHilie 3a0e3MeYeHUM CHPOBUHOIO 32 HU3BKOIO I[IHOK. Y MEPCHEeKTUBI LIHOY-
TBOPEHHSI MOXKYTh YEKaTH TaKi YMHHUKH, SIK CIUIECKH IOMHUTY a00 HU3bKI TEMIH 3pocTaHHs. B
IIbOMY pa3i 1iHa Ha (epOTHTAaH MOXKE 3HAXOAMTUCS Ha piBHI Oamu3bKo 3,0 momr. CILA/kr abo
HaOmmxKaTuCs 10 Hboro. OUIKyeThCs, 0 B OCSY)KHOMY MallOyTHOMY peajibHa 11iHa Ha (epoTH-
TaH 3aJIMIIaATUMETHCS HA HU3bKOMY PIBHI.

BbubniorpadiyHnm nepenik

1. Komo6oB I'. A., [lewepuna K. A., Ocunenxko A. B., byounernr A. B. MupoBasi THTaHOBasi TIPOMBIIII-
JIEHHOCTh U MporHo3 a0 2026 roga. Coobwmenue 1. Turan ryGuateiii. Memanypeis : naykosi npayi
3/[I4, 2018. Bun. Ne 1 (39). C. 5-9.

2. Kono6os I'. A., TTeuepunia K. A., Ocunenko A. B., byounen A. B. MupoBasi THTaHOBasi TIPOMBIIII-
JIEHHOCTH M TIporHO3 10 2026 roma. Coobmienne 2. JInThie THTAHOBBIE 3aTOTOBKH. Memanypeis : Hay-
xogi npayi 3/[14, 2018. Bum. Ne 2 (40). C. 3-6.

3. Komno6os I'. A., Ieuepuna K. A., TTaenos B. B., [TanoBa B. O. MupoBasi THTaHOBasi TIPOMBIIILICH-
HOCTH U TiporHo3 J0 2026 roma. Coobmenne 3. TutanoBeie usznenus. Memanypeis : Haykoei npayi
3/[i4, 2019. Bumn. 1 (41). C. 5-8.

4. Komno6os I'. A., Pacnopus . B., Ocumnienxo A. B. Ilanosa B. O. O0parmienue ¢ THTaHOBBIMH OTX0/1a-
Mu. Hosi mamepianu i mexnonozii 6 memanypeii ma mawunodoyoyeanni. 2019. Ne 1. C. 85-87.

5. Komno6GoB I'. A., OBunnnukoB A. B., Ocunenko A. B., [Tanoa B. O. TuTaHOBbIC MOPOIIKH: COBpPE-
MEHHOE COCTOSIHUE TEXHOJOTHI U pbIHKa. Tuman. 2019. Ne 4. C. 24-29.



«METANYPTIA». Bunyck 1, 2020

10.

11.

12.

10.

11.

12.

lacuxk M. U., JIskumes M. I1., Emnun b. U. Teopus u TexHOJIOTHS MPOU3BOJCTBA (PEPPOCILIABOB :
yueb. amst By30B. MockBa : Metamnyprus, 1988. 784 c.

IToBomoukwmit . S., Pommu B. E., ManskoB H. B. Dnexrpomeramnyprust cramu U QeppocIuIaBoB.
Mocksa : Meramnyprus, 1995. 592 c.

l'acux M. W. Teopust u TexHOJIOTHUS 3IeKTpoMeTauTyprun ¢deppocminaBoB. Mocksa: Murepuer Mu-
>KuHUpHUHT, 1999. 764 c.

Poxuxuna U. JI., Hoxpuna O. U. Teopus u TexXHOIOTHS MPOU3BOACTBA (heppOCILIaBOB : y4ed moco-
oue. Y. 1. HoBokysnernk : Cub. roc. uagyctp. yH-T, 2006. 258 c.

Poxuxuna U. [I., Hoxpuna O. . Teopus u TeXHOJIOTHS MPOU3BOCTBA (heppOCILIABOB : y4eO Moco-
ome. Y. 2. HoBoky3Henk : Cud. roc. uagycTp. yH-T, 2006. 213 c.

[MarenT 2516208 P®, MIIK C22 C 33/04 (2006.01). Tutanocomepskalas MuxTa A7 aTIOMOTEPMH-
YeCKOro MoIydeHHs peppoTUTana, Crocod amoMOTEPMUIECKOro MOMydeHHs (eppoTUTana u crnocod
ATFOMOTEPMHUYECKOTO TIOTYYSHHUS THTAHCOJEPIKAIIETO MUTaKa B Ka4eCTBE KOMIIOHEHTAa THTAHCOIEP-
JKaIIed MHUXTHI IS aIFOMOTepMIYecKoro noxydenus ¢pepporurana. Omyomn. 20.05.2014. brom. Ne 14.
Titanium Metal: Global Industry, Markets and Outlook to 2026 (Seventh Edition, 2017). — London:
Roskill inf. Services LTD, 2017. 560 p.

Reference

Kolobov H. A., Pecheritsa K. A., Osipenko A. V., Bubinets A. V. Mirovaya titanovaya
promyshlennost’ i prognoz do 2026 goda. Soobshchenie 1. Titan gubchtyy. Metallugy : naukovi
pratsi ZDIA, 2018. vol. 1 (39). pp. 5-9.

Kolobov H. A., Pecheritsa K. A., Osipenko A. V., Bubinets A. V. Mirovaya titanovaya
promyshlennost’ i prognoz do 2026 goda. Soobshchenie 2. Litye titanovye zagotovki. Metallugy :
naukovi pratsi ZDIA, 2018. vol. 2 (40). pp. 3-6.

Kolobov H. A., Pcheritsa K. A., Pavlov V. V., Panova V. O. Mirovaya titanovaya promyshlennost’ i
prognoz do 2026 goda. Soobshchenie 3. Titanovye izdelya. Metallugy : naukovi pratsi ZDIA, 2019.
vol. 1 (41). pp. 5-8.

Kolobov H. A., Raspornya D. V., Osipenko A. V., Panova V. O. Obrashchnenie s titanovymi
otkhodami. Novi materialy i tekhnologii v metalurgii ta mashynobydyvanni. 2019. no. 1. pp. 85-87.
Kolobov H. A., Ovchinnikov A. V., Osipenko A. V., Panova V. O. Titanovye poroshki: covremennoe
sostoyanie tekhnologiy i rynka. Titan. 2019. no. 4. pp. 24-29.

Gasik M. I., Lyakishv M. P., Emlin B. I. Teoriya i tekhnologiya proizvodstva ferrosplavov: uchebnik
dlya vuzov. Moskva : Metallurgiya, 1988. 784 p.

Povolotskiy D. Ya., Roshchin V. E., Mal’kov N. V. Elektrometallurgiya stali i ferrosplavov. Moskva
: Mtallurgiya, 1995. 592 p.

Gasik M. I. Teoriya i tekhnologiya elektrometallurgii ferrosplavov. Moskva: Internet Inzhinirin’,
1999. 764 p.

Rozhikhina I. D., Nokhrina O. I. Teoriya i tekhnologiya proizvodstva ferrosplavov : ucheb. posobie.
Ch. 1. Novokuznetsk : Sib. gos. indust. university, 2006. 258 p.

Rozhikhina I. D., Nokhrina O. I. Teoriya i tekhnologiya proizvodstva ferrosplavov : ucheb. posobie.
Ch. 2. Novokuznetsk : Sib. gos. indust. university, 2006. 213 p.

Patent 2516208 RF, MPK C22 C 33/04 (2006.01). Titanosoderzhashchaya shikhta dlya
ayumotermicheskogo polucheniya ferrotitana, sposob alyumotermicheskogo polucheniya
titansoderzhashchego shlaka v kachestve komponenta titansoderzhashchey shikhty dlya
alyumotermicheskogo polucheniya ferrotitana. Opubl. 20.05.2014. Byul. no. 14.

Titanium Metal: Global Industry, Markets and Outlook to 2026 (Seventh Edition, 2017). London :
Roskill inf. Services LTD, 2017. 560 p.

\Kolobov Herman\, professor-consultant, candidate of technical sciences, Zaporozhe national university.

Panova Vera, of technical department, LTD «The Zaporozhe titanium-magnesium combine».
Nesterenko Tetiana, associate professor, candidate of technical sciences, Zaporozhe national university.
Kirichenko Aleksej, associate professor, candidate of technical sciences, Zaporozhe national university.
Rumyantsev Vladislav, associate professor, candidate of technical sciences, Zaporozhe national universi-

ty.



10
«METANYPTIA». Bunyck 1, 2020

Volyar Roman, associate professor, candidate of technical sciences, Zaporozhe national university

MODERN STATE AND PROGNOSIS OF DEVELOPMENT FOR WORLD TITANIC
INDUSTRY ON PERIOD TO 2026

Report 4. Ferrotitanium

The current state of ferrotitanium production capacities is described by producing coun-
tries as both the largest such as Great Britain, Russian Federation and China and less powerful
ones as Estonia, USA, Ukraine. The largest companies of these countries are indicated (Tivac
Alloys, AMG Superalloys UK, Mottram, AMG Superalloys UK, VSMPO-AVISMA, MidUral Group,
Globe Titanium, Mast Europe) with their production technologies and ferrotitanium grades. The
requirements of consumers for different grades of ferrotitanium are analyzed. Markets and con-
sumption volumes of titanium-containing products obtained using ferrotitanium (titanium-
containing ultra-low-carbon, high-strength low- and high-alloyed, stainless steels, superalloys)
are indicated. The situation with international trade in ferrotitanium is considered; the main ex-
porters and importers are indicated, as well as the volumes and directions of exports and im-
ports. The share of ferrotitanium re-exports through the Netherlands and Estonia is also taken
into account. The dynamics of the price level for ferrotitanium since 2005 has been analyzed,
with an indication of the reasons influencing the pricing. A forecast up to 2026 is presented in
terms of demand for ferrotitanium by application and price level. According to forecasts, by 2026
ferrotitanium consumption will remain at the level of about 85 thousand tons per year. It is ex-
pected that the ferrotitanium market will continue to be provided with cheap raw materials. The
price will reach the level of USD 6.47 per kg. In the future, pricing can be expected by factors
such as surges in demand or low growth rates. In this case, the price of ferrotitanium may be at
or close to $ 3.0 per kg. Some demand factors are analyzed. The real price of ferrotitanium is
expected to remain low for the foreseeable future.

Crarrts mamiiia: 14.08.2020 p.



