O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U002479

Jep>kaBHUH peecTpauiliHuI HOMeP: 0120U100216

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 21-02-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka TexHOJIOrii 0fjep>kaHHsI TIOPOLIKIB HikeJIeBUX Ta KOGATIbTOBHX CILIABIB,
iHCTPYMEHTaJIbHUX Ta )XapOMILIHUX CIIaBiB AJ1s1 3D IpUHTEPIB, SIKi IPALIOI0Th 32 METOOM BUOIPKOBOTO JIA3€PHOTO

IJy1aBJIEHHS
IToyaTok eramy: 01.2020
3aKkiH4Y€eHHs eTamy: 12.2022

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaiMEeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pizuuyHO0i 0cO6H): IHCTUTYT IPOGIEM

Mmarepiasio3HascTBa iM. I. M. @panuesuya HanjionanbHoi akageMii Hayk Ykpainu
Kopg 3a €IPIIOY: 05416930

MicueBHaxo,ereHHﬂ: ByJ1. Kp>knskaHoBcbKoOro, 6ya. 3, M. Kuis, 03142, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380443908751, 380443908757, 380442057901, 380444241524, 380444242271, 380444242131

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHuHHi 06car ¢piHaHCYBaHHS (THC. IPH.). 5164.782




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka TexHOoJIoTii oiep>kaHHs IOPOILKIB HiKeJIeBUX Ta KOOAJIbTOBUX CIIABIB, IHCTPYMEHTAJIbHUX Ta KapOMillHMX

cIuiaBiB 171 3D npuHTEpiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technology for production of powders of nickel and cobalt alloys, tool and heat alloys for 3D

printers

Pedepar yKpaiHCBKOIO:

OO6’eKT HOCIIIPKEHHS — BJIACTUBOCTI TOHKOI ¢pakuii (MeHiIe 50 MKM) ra30po3MuIeHUX Ta PO3MeJIEHUX [IOPOILIKiB
iHCTpyMEHTa/IbHUX CTaslell Ta KOOaJIbTOBOrO CILJIaBy. MeTO0 POOOTH € MiIBULLIEHHS BUXOly TOHKOI (ppakuii mpu
PO3NUJIEHH] PiKOro MEeTaly ra3oM a30TOM, a TAKOXK BUBYEHHS BIJIMBY BU3HAYaJIbHUX [IaPAMETPIiB PO3NUJIEHHS Ha
HACUIHY I'YCTUHY Ta I'YCTUHY YTPYCKU, TEKY4iCTb Ta GOPMY YaCTUHOK [TOPOLIKY. MeTonu nocuimkeHHs: pisuko-
MEeXaHiuHi JOCJiIPKEHb BJIaCTUBOCTEN IIOPOIIKIB, [MHAMIYHOIO aHajli3y 300pa’keHb, J1a3epHOi fudpakKLiii, CKaHyI040i
€JIEKTPOHHOI MiKPOCKOIIii, EHEProA1CIIePCiNHOro X-IIPOMEHEBOr0O aHai3y, XiMiYHOro aHasuiszy, CTaTUCTUYHOTO
aHasizy. AHamizaTop 300pakeHb Bettersizer S3 Plus. ITpusnaz 11 BU3HauU€HHSI KyTa IPUPOISHOTO yKocy. Porar.
Jlitika Xonna. Jlitika Kapne. BomomoMmeTp. [IpoanasnizoBaHuil CTaH NUTAHHS OEPKaHHS MOPOILIKIB MeTaJliB Ta
CILJIaBiB [IJIS QAUTUBHUX TEXHOJIOTIH, FOJIOBHI BJIACTMBOCTI TAKUX ITOPOUIKIB Ta METOIH iX IOCimKeHHSs. [Toka3aHo,
1110 HAMBa>KJIMBIIINMU XapaKTEPHUCTUKAMU € PO3Mip YaCTUHOK, CUIIKICTh Ta HACUIIHA I'YCTUHA. 3 BUKOPUCTAHHAM
eMIipryHoi popmynu oOyI0BaHa 3aJIe’KHICTh CEPeIHbOTO liaMeTpy YaCTUHOK Bifl LIBUIKOCTI rA30BOTO [IOTOKY L0
pOo3nuioe. 3a 3aKOHAaMU ra30BOi IMHAMIKM, PO3Pax0BaHi TapaMeTPy Ira30BOr0 PO3MNUJIEHHS IIEPErPITOro poO3IIaBy
6asoBoi crani 10P6M5. 3a po3paxoBaHMMU NTapaMeTpaMy CIIPOEKTOBaHA Ta BUTOTOBJIEHA HAJ3ByKoBa (OPCYHKa
3aKPUTOrO TUIY TA MOJEPHI30BaHA MariCTPajb BUCOKOrO TUCKY YCTaHOBKU YPC-40. 31iliCHEHO PO3NIMJIEHHS
[IOPOUIKiB 3 BUKOPUCTAHHSIM TPAAULIIHMX PEXXUMIB Ta po3pobsIeHMX Ha MOoJiepHi3oBaHill ycraHosli YPC 40. Ha
OCHOBI pe3yJIbTaTiB MPOBEJEHOr0 NOCIiIP)KEHHS Ta30pO3NUJIEHNX Ta PO3MEJIEHUX [TOPOULIKIB, @ TAKOX iX cyMilleH,
BUJIaHi pEKOMEHalii PO MOKJIMBICTb iX BUKOPUCTaHHS y 3D npyKy, PO3p0671€HO TEXHOJIOTiI0 Ta30BOro

po3mnuIeHHs opolKiB ctani P6M5®3 3 BMicToM dpakiii MmeHme 50 MKM B KisIbKOCTI Gisbuie 55 mMac.%.

Pedepar aHr1ilicbKOIO:

The object of research is the properties of the fine fraction (less than 50 um) of gas-sprayed and ground powders
of tool steels and cobalt alloy. The purpose of the work is to increase the yield of the fine fraction during spraying
of liquid metal with nitrogen gas, as well as to study the influence of the determining parameters of spraying on
the bulk density and the density of the particles, the fluidity and the shape of the powder particles. Research
methods: physical and mechanical studies of powder properties, dynamic image analysis, laser diffraction,
scanning electron microscopy, energy dispersive X-ray analysis, chemical analysis, statistical analysis. Bettersizer
S3 Plus image analyzer. A device for determining the angle of a natural slope. Rotap. Hall watering can. Carnet
watering can. Volume meter. The state of the issue of obtaining powders of metals and alloys for additive
technologies, the main properties of such powders and methods of their research are analyzed. The most
important characteristics are particle size, flowability and bulk density were shown. Using an empirical formula,
the dependence of the average diameter of the particles on the speed of the atomizing gas flow was constructed.
According to the laws of gas dynamics, the gas atomization parameters of the superheated melt of the 10R6M5
base steel were calculated. According to the calculated parameters, a closed-type supersonic nozzle and a
modernized high-pressure main of the URS-40 installation were designed and manufactured. Spraying of powders
using traditional modes and developed model on a modernized URS 40 installation was carried out. Based on the
results of the conducted research of gas atomized and ground powders, as well as their mixtures, issued
recommendations on the possibility of their use in 3D printing, The technology of gas spraying of PEM5F3 steel



powders with a fraction content of less than 50 pm in an amount of more than 55 wt.% has been developed.

Impexc YIK: 669:621.315.562, 621.762:669.2]:67.02, 669.041:621.365, 621.762.002.3
Koau reMmaTHYHHX py6an: 53.39.31, 53.39.31.15, 53.07.05, 55.23.01
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