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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: ®i3nko-XimMiuHi 3aKOHOMIpHOCTI Npo1ieCiB Oflep>KaHHs BUJIMBKIB 3 BUCOKOEHTPOMINHUX CIIJIaBiB
IToyaToxk eramy: 01-2021

3akiHueHHs eTany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

Ha3Ba opramnisanii: Qizuxo-TexHosI0riyHMI iHCTUTYT MeTasiB Ta cnasiB HauioHanbHOI akazemii Hayk Ykpainu
Koz €PIIOY /IITH: 05417153

MignopsaxoBanicTe: HallioHanbHA akazemis Hayk YKpaiHu

Appeca: 6ynbB. BepHancekoro, 6ya. 34/1, m. Kuis, KuiBcbka 0611., 03142, Ykpaina

Tenedon: 380444243515

Tenedon: 380444241210

E-mail: metal@ptima.kiev.ua

WWW: http: / /ptima.kiev.ua/

3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa opranisanii: HanioHanbHa akageMis HayK YKpaiHu
Kog, € IPIIOY /IITH: 00019270

Agnpeca: Bys1. Bonogumupcska, 6yg,. 54, m. Kuis, 01601, Ykpaina
IligmopsaAKOBaHICTS:

Tenedon: 380442343243

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>xepeJia Ta HanpsiMu PpiHaHCYBaHHSA

IligcTaBa o715 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3NOPSIAHNKAMY OIOIPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 654 1030

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesia piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMIH eTam: 5828.288 TuC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

di3uko-xiMivuHi 3aKOHOMIPHOCTI ITPOLIECiB OJIeP>KaHHS BUJIMBKIB 3 BUCOKOEHTPOIIHUX CILJIaBiB

Haspa po6oTH (aHrJ1)

Physico-chemical regularities of processes of obtaining castings from high-entropy alloys

Pedepar (yxp)

Po3po6sieHa TEXHOJIOTIS MIaBKU BUCOKOEHTpomiiiHuX cniasiB cucteM FeNiCrCuAl ta FeNiCrCuMn Ha noBiTpi. 3a J0IOMOTo0
peHTreHo(a30BOro aHamidy IMOKa3aHOo, 10 BUCOKOeHTpomiiHi cmyaBu cuctemu FeNiCrCuAl ckiapmaloTbes 3 OBOX TBEpPIUX
posunHiB Ha ocHOBi 'IK Ta BnopsnkoBanoi OLIK (B2) rpaTok, a B BUCOKOEHTPOMiHUX cIaBax cuctemu FeNiCrCuMn npucytHi
IBa a0 TpU TBEPAUX PO3UYMHU HA OCHOBI (a3 3i cTpykrypamu tuny ['LIK (Al). [Tpu BMmicTi Byrsento B uux crasax Big 0,7 %, mac.
4acT., YTBOPIOIOTbCS TaKOXK CkianHi kap6inu (Fe,Cr)7C3 rekcaroHanpHoi CTPyKTypu. BectanosseHno, mo BEC, siki MicTATh Byryielb
Ta aJIOMiHill, MalOTb HaMGINbLly TBEPAICTh i HallMEHIy IJIACTUYHICTb cepel AOCiIXeHuX B poboTi cniaiB. BEC, gki MaloTh B
CBOEMY CKJIAJli aJIIOMiHil, I€MOHCTPYIOTh HaWKpally CTiHKiCTb O OKMCJIEHHS 32 PaxXyHOK YTBOPEHHS IIiJIbHOI OKCUIHOI IJIiBKU
Al203. CnnaB Fe24,7Nil9,8Cr18,5Mn0,1A112Cu21C3,2Si0,8 Mae BuIly CTilKiCTb [0 OKUCHEHHS, HDK KOpO3ilfHOCTiliKa
BrCOKoJieroBaHa cranb 08X18H10. JlociifpkeHi BMCOKOEHTPOMiMHI CIUIaBM MAalOTh BUINY 3HOCOCTIMKICTh, HiK CTaHAApTHA
3HOcOCTiiKa ctanb mapku 75XPTJI. BEC ckiany Fe24Ni20,4Crl14,5Mn18,5Cu22C0,4Si0,3 Mae HalHIDKYMY cepejl NOCiIKEHUX B
poboTi cnnasiB KoedilieHT TepTs KoB3aHHs - 0,243, a chpaljoBaHHs MaTepialy KOHTPTifla, sike mpauioe y napi 3 uum BEC,

HabyBae MiHiMasbHOrO 3HaYeHHs 0,060 mr/cM2.
Pedepar (aHrI)

The technique of FeNiCrCuAl and FeNiCrCuMn systems high-entropy alloys melting in air has been developed. X-ray phase
analysis shows that the FeNiCrCuAl system high-entropy alloys consist of two solid solutions based on fcc and ordered bcc (B2)
lattices, and high-entropy alloys of the FeNiCrCuMn system contain two or three fcc (Al) based solid solutions. Complex
(Fe,Cr)7C3 carbides of hexagonal structure are also formed when the carbon content in these alloys is from 0.7 wt. %. It was
determined that the HEAs, containing carbon and aluminum, have the highest hardness and the lowest plasticity among the
alloys studied in the work. The high-entropy alloys, which have aluminum in their composition, demonstrate the best resistance
to oxidation due to the formation of a dense Al203 oxide film. The Fe24.7Ni19.8Cr18.5Mn0.1A112Cu21C3.2Si0.8 alloy has higher
resistance to oxidation than the 08X18H10 (AISI 304) corrosion-resistant high-alloy steel. The studied high-entropy alloys have a
higher wear resistance than the standard wear-resistant steel of the 75X®TJI grade. The Fe24Ni20.4Cr14.5Mn18.5Cu22C0.4Si0.3
high-entropy alloy has the lowest coefficient of sliding friction among the alloys studied in the work, i.e. 0.243, and the
counterbody material wear, which works in tandem with this HEA, has a minimum value of 0.060 mg/cm2.

Inpexc YIK: 669.018.2, 669.018.28:15.15.19

Kopgu Temarnunux pyopuk HTI: 55.15.15.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HazBa npoaykiii (ykp): ®i3nko-xiMiyHi 3aKOHOMipHOCTI Npo1ieciB ofiep>kaHHs IMBAPHUX BUKOKOEHTPOIIMHUX CIIJIABIB, sIKi
MEepCHEeKTUBHI IJ1s1 BUTOTOBJIEHHS iIHCTPYMEHTIB 1151 0OOPOOKM METaJIiB Pi3aHHSIM, 3HOCOCTIMKHUX /ieTajiell B MAlIMHOOYAYBaHHI Ta

>KapOCTiMKUX JeTasell [J1s1 TEMNIOBOi eHepreTHUKy.

Ha3sBa npoaykuii (aurJ): Foundry high-entropy alloys production physicochemical regularities, which are promising for
manufacture of metal cutting tools, wear-resistant parts in mechanical engineering, and heat-resistant parts for thermal power



engineering.
OuikyBaHi pesyJybTaTu: TexHosorii, Marepianu
T'anyss 3acrocyBaHHs: EHEproManmyrHoOy[yBaHHS

Onuc npozykuii (ykp): BcraHosieHo ¢i3uKko-xiMiuHi 3aKOHOMIPHOCT] 0fiepyKaHHSI JIMBAPHUX BUKOKOEHTPOMINHUX CILIABIB
MEePCHEeKTUBHUX 171 BATOTOBJIEHHSI IHCTPYMEHTIB [1J1s1 0OOpPOOKY METaJliB pi3aHHSM, 3HOCOCTIMKUX JieTajlell B MalllMHOOYIyBaHHi Ta

>KapOCTiKUX JeTaylell [J1s1 TENJIOBOi €HePreTHUKY.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpEeHHS IPMHIMIIOBO HOBOI ITPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOIIO) 1S

3abe3nevyeHHs! eKCIIOPTHOTO TOTEeHIlialy Ta 3aMillleHHIOo iMITopTy, EKOHOMIsI MaTepiasiB, 3MeHIIeHHs 3HOCY 006J1aJHaHHS
Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagskenns HTII: He BoposamkeHo

CTpOKH BIIPOBaJKEHHS:

Bupo6nuk npoaykuii: @TIMC HAH Ykpainu

Cro>KuBayi NpogyKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriiieHi HIJIKP
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