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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABYO] BJIai1, aKaZieMi€lo HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB HA TpoBeaeHHs HIIKP)
KIIKBK: 0111010

Hampsam ¢inancyBanHs: 2.7 - iHue (CtunenpianbHa po60oTa B pamkax iMeHHoi ctunensii BepxoBHoi Pagu Ykpainu 1j1s mosonux

yueHUx - JOKTOpiB Hayk ([TocranoBa BepxoBHoi Pagn Ykpainu Big 09.08.2023 N2 3297-1X))
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii 06csr pinaHcyBaHHs 3a 3BiTHMH eTan: 161.040 Tuc. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Di3uKO-TEXHOJIOTIYHI 3aCai CTBOPEHHS BOJHECOPOLiMHUX KOMIIO3UIIMHMX MaTepiajyiB Ha OCHOBIi cromy cucremu Ti-Zr-Mn 3

MarHiem

Ha3sBa po6oTH (aHrJ1)

Physical and technological principles of creating hydrogen-absorbing composite materials based on the Ti-Zr-Mn alloy with

magnesium

Pedepar (ykp)

JocniakeHHs B3aeMOJil 3 BOIHEM OTPUMAHUX KOMIIO3UTIB, OYyJI0 MPOBEIEHO 32 METOJUKOIO, SIKa MAaKCUMaIbHO HAb/IDKEeHa [0
peasbHUX YMOB eKcIulyaTauii. Ha mepumioMy eTami, MpOBOAMBCS HAarpiB CIPECOBAHOTO KOMIIO3UTY, NPU TOYATKOBOMY TUCKY
0,0002 MIla, no temneparypu 400 + 10 °C, mpu ubOMY BifbyBasocs BUIiEHHS BOLHIO 3 TipUJiB Ha OCHOBI CIIJIAaBY
Ti15,5Zr30Mn38V5,5Cr5,5C05,5. Takuii HarpiB 103BOJIMB HE TiJIbKM CTBOPUTU HAJJIMIIKOBUI TUCK B Kamepi Ha piBHi 0,1-0,13 MIla,
a i oTpuMaTH, aTOMapHUil BOJeHb Ha MeXi KOHTAaKTy YaCTUHOK MarHiii-rigpua. Ha mpyromy erari, yTBOpeHUI TUCK TOHMXYBaBCS
o moyaTkoBoro 3HayeHHs (3 0,1 go 0,0002 MIla) 3 mOCHiAylOYMM OXOJIOIKEHHSIM 3pa3Ky N0 KiMHAaTHOI Temnepartypu. lle
MIPOBOAMJIOCh 3 METOI0 3MOJIEJIIOBATU peabHi YMOBU pOOOTH [OCIHIIPKYBaHMX MarepiaiyiB. [Ipy $KUX, yBeCb BOAEHb SIKUU
BUiNVBCS, OyJle BUKOPUCTAHO i BiJ[IOBITHO LIbOMY, OXOJIOJPKEHHSI KOMIIO3UTY NPOXOJUTHUME HE IIi[i TUCKOM BOZHIO, 3 y BaKyyMi.
Ha tpeTrboMy eTari, B MOMEHT JOCATHEHHS 3Da3KOM KiMHATHOI TEMIIEPATypU Y KaMepi CTBOPIOBABCS HAAJIMIIKOBUI THMCK Ha PiBHi
0,23 MIla, 3 ME€TOI0 MOBTOPHOTO HACHUYEHHS BOLHEM CILIABY. [y KOXKHOIO i3 NOCJIIKYBaHMX CKJIAAiB MPOBOAMJIOCH IO TpU
LUKJIM copOLisi-mecopOlis, ie He BIUIMHYJIO HA LiiCHICTh IPEcOBKU. [lOBroTpuBase 306€peKeHHs LiJIICHOCTI CMHTE30BaHOTO

KOMIIO3UTY, € HEOOXiHOI YMOBOIO JJIs1 MOSKJIMBOCTI HACUYEHHSI MarHilo BOJHEM IIPU 3a3HAY€HUX TEXHOJIOTIYHUX peXUMaXx.
Pedepar (aHr1)

The investigation of the interaction of the obtained composites with hydrogen was carried out using a method that was as close
as possible to real operating conditions. At the first stage, the pressed composite was heated at an initial pressure of 0.0002 MPa
to a temperature of 400 = 10 °C, while hydrogen was released from hydrides based on the Ti15.5Zr30Mn38V5.5Cr5.5C05.5 alloy.
Such heating made it possible not only to create excess pressure in the chamber at the level of 0.1-0.13 MPa, but also to obtain
atomic hydrogen at the contact boundary of magnesium-hydride particles. At the second stage, the resulting pressure was
lowered to the initial value (from 0.1 to 0.0002 MPa) with subsequent cooling of the sample to room temperature. This is done in
order to simulate the real working conditions of the studied materials. In which case, all the hydrogen that was released will be
used, and accordingly, the cooling of the composite will not take place under hydrogen pressure, but in a vacuum. At the third
stage, when the sample reached room temperature, an excess pressure of 0.23 MPa was created in the chamber in order to re-
saturate the alloy with hydrogen. Three cycles of sorption-desorption were carried out for each of the investigated
compositions, this did not affect the integrity of the pressing. Long-term preservation of the integrity of the synthesized
composite is a necessary condition for the possibility of magnesium saturation with hydrogen under the specified technological

regimes.

Inpexc YIK: 621.762.4; 621.762.5; 621.762.82, 669.2 /.8, 621.762.002.3; 546.112; 54-19

Kozu temarnynux pyopuk HTI: 55.23.09, 81.29.09.25
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): KomnosuTtHuit maTepian Ha ocHOBI ¢a3u JlaBeca 3 MarHieMm Jijisl 36epiraHHs BOAHIO



Hassa npoaykuii (arrJ): Composite material based on Laves phase with magnesium for hydrogen storage
OuikyBaHi pe3ysbTaTi: MaTepianu
T'anyss 3acrocyBauHs: EHepreTuka

Omnmuc npozykuii (yKp): 3arporioHoBaHi KOMIO3UTHI MaTepiasu MOXKYTb OYTU BUKOPHUCTaHi B SIKOCTi COP6EHTY IIpY CTBOPEHHI

pi3HOrO pony MeTaJIOTiAPUIHNAX AKyMYJISITOPIB

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEeHHS IPMHIMUIIOBO HOBOI IPOAYKLii (MaTepiaiB, TEXHOJIOTIH TOLIO) AJIs

3a6e3Me4eHHs €EKCIIOPTHOTO MOTEHIiaNy Ta 3aMilll€eHHIO iMITOPTY

Cragis 3aBepmenocri HTII: 3git o HIJKP

Buposagskenns HTII: He BnposamxeHo

CTpOoKH BNPOBAZ KEHHS!

Bupo6nuk npoaykuii: TOB "3anopisbknii TutaHo-MarHieBu#t Kom6iHaT"
Cro>KuBayi NpOAyKIii:

IlepcrieKTHBHI pUHKH:

IpaBa iHTeJIEKTyaIbHOI BjIacHOCTi: Hemae

dopmu Ta ymoBHu nepegavi npogykuii: Hemae
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