O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U005744

Jep>kaBHUH peecTpauiliHUI HOMeP: 0122U002114

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 30-12-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: CtBopeHHs IOPUCTHX 3pa3KiB TUTAaHOBUX CIJIaBiB (Ti-6Al-4V, Ti-15Mo) 3 pi3HOI0 YaCTKOIO 110P.
AnanTallis MeToAy XOJIOGHOTO ra30AMHAMIYHOTO HaNlUJIEHHSI 1151 OTPUMAaHHSI [TIOPUCTUX MIApiB MaTepiany.
JocnigskeHHS MIKPOCTPYKTYPH Ta IPOBELEHHSI KOMIJIEKCY MEXaHIYHUX BUIIPOOYBaHb (HAa CTUCK, TPbOXTOYKOBIA

3TYH, BU3HAaYeHHs MoxyJs FOHra, Mozysist 3CyBy) OTPUMaHUX [TOPUTUX MaTepiasis
IToyarok eramy: 01.2023
3aKkiHYeHH4d eTamy: 12.2023

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0co0H (a6o ITIB ¢izmyHOi 0c00H): IHcTUTYT MeTanodisuky im. .

B. Kypzromosa HanionanpHoI akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417331

Micue3HaxoaKeHHS: oysbBap Akanemika Bepnaacokoro, 6yn. 36, M. Kuis, 03142, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

TenedoH: 380444243110, 380444241005

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHHil 06car ¢piHaHcyBaHHS (THC. rpH.): 600.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS NOPUCTUX TUTAHOBUX MaTepiasliB 3 MiBULIEHUMU JleMIIPEePHUMU BIIACTUBOCTSIMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Creation of porous titanium materials with high damping properties

Pedepar yKpaiHCBKOIO:

3BiT npo HIP cknagaeTbest: 144 cTOpiHOK, 54 pUCYHKIB, 9 Tabnullb, 137 quTyBaHb. Bys10 BUKOPHUCTAaHO HACTYIIHI
METOJIY OOCJiIpKEeHHS: 1la3epHuil AudpakiiHui aHai3, CKaHyIo4a eJIEKTPOHHA MIKPOCKOIIisl, MeXaHiuHi
BUIIPOOYBaHHSI, HEPYUHIBHUM METOAOM iMITysIbCHOrO 30yakeHHst RFDA, meton ['omnKiHCOHA 17151 BUCOKOIIBUKICHUX
IocCIligKeHb Byjlo BUTOTOBJIEHO TIOPUCTi TUTAHOBI MaTepiayy 3 Pi3HOIO L0JIEI0 10D, AOCIIIKEHO iX MEXaHiYHi Ta
IIPY>KHI XapaKTepUCTUKU. JI0CIIiIKEHHS IPY’KHUX BJIACTUBOCTEN I10KA3aJ10, 10 3i 30i7bLIeHHSIM IOPUCTOCTI Bif, 42%
10 58% CUJIBHO 3MiHIOIOTHCSI IIPY>KHI BIAaCTUBOCTI IOPUCTUX MaTepiaiB: Tak monyJsib FOHra 3 45 I'Tla 3MeHIyeTbCst
1o 16 I'Tla, a 3paTHiCTh [0 AemidyBaHHS MaTtepiany BupocTae 3 1,8 1o 2,7. BusisieHo, 10 OPUCTi TUTAHOBI
MaTepiany 4yTauBi 10 MBUAKOCTI Aedopmaliii, konu octaHHs nepesuiye 103 c-1. OgHak 3a71eKHiCTb YyTIAMBOCTI
IWBUAKOCTI JedopMallii Bii TOPACTOCTI LUX 3pa3KiB Oys1a HEOJAHO3HAYHOIO, IMOBIPHO, Yepe3 e(eKT IPUCYTHOCTI
rasis, 3aXOIJIEHUX Y 1Topax. JOCiIpKeHO NpoLecr CUHTE3y ABOMA MiIX0AaMH (3 BUKOPUCTAHHSM €JIEMEHTapHUX
[IOPOILIKOBUX CUCTEM Ta MOIIEPEAHbO JIETOBAHUX [TIOPOLIKIB) 10 CTBOPEHHS IOPUCTOrO TUTAHOBOTO CIIaBy Ti-6Al-
4V. OTpuMaHO 3pa3KH i3 3aIMIIKOBOIO OPUCTICTIO 40-60% Ta TUIIOBUMHU MIKPOCTPYKTypamu 060Ma MeTOLAMU.
BuBueHO MexaHiYHY IOBEMiHKY [IOPHUCTUX MaTepiaiB craBy Ti-6Al-4V nin yac BUnpoO6yBaHHS Ha CTUCK IIPU
KBa3iCTaTUYHUX Ta BUCOKUX MIBUAKOCTSX Aedopmaiiii. [TokazaHo BiIMiHHOCTI B MeXaHiuHiil MOBeAiHIli MaTepiaiB
OTPMMAaHUX Pi3HUMU METOAAMH, 110 TIOB’I3aHO i3 10AATKOBUM BIJIMBOM KiJIbKOCTi TEXHOJIOTIYHUX Ollepaliil Ipu
CUHTE3i TIOPUCTUX MaTepiasi. Ha OCHOBI BCbOro KOMIUIEKCHOT'O aHaJi3y OTPMMaHUX PE3yJIbTaTiB 3alIPOIIOHOBAHO
CXeMy, 1110 ONUCYe MexaHi3M Aedopmallii CMUHTe30BaHUX i JOCIIiIyKyBaHUX 3pa3KiB IOPUCTUX MaTepiaiiB. Y Mipy
IIporpecyBaHHs IVIACTUYHOI fedopMallii MOXHA CIIOCTEPIiraT Taki NOCiloBHi Tpu crafii: (1) sropTaHHs nop; 2)
I1acTU4Ha Jedopmallisi TUTAHOBUX MICTKIB y Marepiasi 3 pi3Hoo gosneto X%AC abo ix pyliHyBaHHS y Marepiaii 3

pizHoI0 mosneto X%Al; 3) nopasnpiia njaactuyHa gedpopmaliis 3 AMHAMIYHUM 3MIIJHEHHSIM.

Pedepar aHr1ilicbKOIO:

The report consists of: 144 pages, 54 figures, 9 tables, 137 citations. The following research methods were used:
laser diffraction analysis, scanning electron microscopy, mechanical tests, RFDA non-destructive impulse
excitation method, Hopkinson method for high-speed tests Porous titanium materials with different proportions
of pores were produced, and their mechanical and elastic characteristics were investigated. Porous titanium
materials with different proportions of pores were produced, and their mechanical and elastic characteristics were
investigated. The study of elastic properties showed that with an increase in porosity from 42% to 58%, the elastic
properties of porous materials change greatly: the Young's modulus decreases from 45 GPa to 16 GPa, and the
damping capacity of the material increases from 1.8 to 2.7. It was found that porous titanium materials are sensitive
to the rate of deformation when the latter exceeds 103 s-1. However, the dependence of the strain rate sensitivity
on the porosity of these samples was ambiguous, probably due to the effect of the presence of gases trapped in the
pores. Synthesis processes using two approaches (using elementary powder systems and pre-alloyed powders) to
create a porous Ti-6Al-4V titanium alloy were investigated. Samples with residual porosity of 40-60% and typical
microstructures were obtained by both methods. The mechanical behavior of porous Ti-6AI-4V alloy materials
during a compression test at quasi-static and high strain rates was studied. Differences in the mechanical behavior
of materials obtained by different methods are shown, which is associated with the additional influence of the
number of technological operations during the synthesis of porous materials. Based on the comprehensive analysis
of the obtained results, a scheme describing the deformation mechanism of the synthesized and investigated



samples of porous materials is proposed.

Impexc YIK: 621.762, 62-752.2;621.814;621.826.22, 669.295

Koau TemaTHYHHUX PYOPHK: 53.39, 55.03.41.17, 81.29.09.21

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Craciok Onekcanzup OJeKCaHIPOBUY
HaykoBHH CTYIiHB: K. T. H.

Buene 3BaHHS:

Inentudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Haszsa HTII ykpaiHCBKOIO: [TopucTi TUTAHOBI CIj1aBy

Haszsa HTII aHrJificbKO¥0: Porouos titanium alloys

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3acTOCYBaHHS: ABiaGynyBaHHs, aBTOMOG1NIE0YLyBaHHS, BiliCbKOBa
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: Mopucri TuTaHOoBI CrijIaBy 3 Pi3HOK YACTKOIO TTOP

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO IMIIOpTY
Bnyins HTII Ha moBKiJjLs:
BrnpoBagskenHs HTII: He snposamkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc

Mechanical Energy Absorption Ability of Titanium-Based Porous Structures Produced by Various Powder
Metallurgy Approaches. Pavlo E. Markovsky, Jacek Janiszewski, Oleksandr O. Stasiuk, Dmytro G. Savvakin, Denys V.
Oryshych, Piotr Dziewit. Materials 16(9), 2023

Mechanical energy absorption ability of porous Ti-6A1-4V alloy compression tested with direct impact Hopkinson
pressure bars technique. Pavlo E. Markovsky, Jacek Janiszewski, Oleksandr O. Stasiuk, Dmytro G. Savvakin, Denys
V. Oryshych, Piotr Dziewit. Materials 17, 2024 in pres.



Mechanical and microstructure features of ti-al damping materials. Denys V. Oryshych, Oleksandr O. Stasiuk,
Dmytro V. Pakula, Vasyl I. Nevmerzhytskyi, Vasyl P. Tkachuk. International Scientific Journal "Materials Science.
Non-Equilibrium Phase Transformations". Vol. 9. Issue 2. (2023)

Titanium-Based Porous Structures Produced by Powder Metallurgy Approach. Oleksandr O. Stasiuk, Denys V.
Oryshych, Dmytro V. Pakula, Vasyl I. Nevmerzhytskyi, Vasyl P. Tkachuk. "Machines. Technologies. Materials" Issue
6,/2023

Study of the Titanium-Based Coatings Structure Obtained by the Cold Spray Deposition Method. Dmytro Pakula,
Oleksandr Stasiuk, Denys Oryshych, Vitaliy Bevz, Andriy Tarasiuk. Modern Problems of Materials Science. MSSE
2023. https:/ /doi.org/10.15407 /msse2023.064

Microstructure and Damping Properties Features of Ti-Al Alloys. Denys Oryshych, Oleksandr Stasiuk. Modern
Problems of Materials Science. MSSE 2023. https:/ /doi.org /10.15407 /msse2023.064

Mechanical Energy Absorption Ability of Titanium Porous Structures Produced by Powder Metallurgy Approach.
Oleksandr Stasiuk, Denys Oryshych. Modern Problems of Materials Science. MSSE 2023.
https://doi.org/10.15407 /msse2023.064
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