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Jep>kaBHuUMH 06s1ikoBHI HOMep: 0222U003606
Jep>kaBHuM peecrpaniiinmii Homep: 0118U100495
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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: JloCJIiyKeHHsI [TPOLIECIB €HEPro-, Maco- i eJIeKTPOIEPEHOCY B CUCTEMI “IIJIa3MOBA [IyTra - OPOIIKOBUH MaTepia -

BUPi6” pH MJ1a3MOBO-TIOPOLUIKOBOMY 3BapIOBaHHi Ta HaIlJlaBJI€HHI.
IToyaToxk eramy: 01-2019
3akiHueHHs eTamy: 12-2021

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa opranisanii: [HCTUTYT eslekTpo3BapioBaHHs iM. €. O. [laTona HarjioHanpHOI akagemii Hayk Ykpainu
Koz €IPIIOY /IITH: 05416923

MignopsaxoBanicTe: HallioHanbHa akanemis Hayk YKpaiHu

Appeca: Byn. Kazaumupa Manesuya, 6ya. 11, M. Kuis, 03150, Ykpaina

Tenedon: 380445280486

Tenedon: 380442873183

E-mail: office@paton.kiev.ua

WWW: http: / /paton.kiev.ua/

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hassa oprasnisanii: [HCTUTYT eslekTpo3BapioBaHHs iM. €. O. IlaToHa HarjionanbpHOI akagemii Hayku Ykpainu
Kog, €IPTIOY /ITIH: 05416923

Appeca: Bys1. Kazaumupa Manesuya, 6ya. 11, Kuis, Kuis, 03150, Ykpaina

IlignopsakoBaHicTk: HanioHanbHa akaieMist HayK YKpaiHu

Tesnedon: 380445280486

Tenedon: 380442873183

E-mail: office@paton.kiev.ua

WWW: http: / /paton.kiev.ua/



Hassa opranisanii: HanioHanbHa akageMis HayK YKpaiHu

Kog, €IPIIOY /ITIH: 00019270

Agppeca: Bysn. Bonogumupcska, 6ya. 54, Kuis, Kuis, 01601, Ykpaina
IligmopsaAKOBaHICTS:

Tenedon: 380442343243

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa o715 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOIPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepena piHaHCYBaHHS

IkepeJio giHaHCcyBaHHS: 7713 - KOWITHU EPKOIOIKETY

dakTuunmii o6csr pinancyBaHHs 3a 3BiTHMHE eTan: 8072.216 TuC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JlocimpkeHHS TPOIIeCciB eHepro-, Maco- i eJIeKTPOIePEeHOCY B CHUCTEMi “IyiasmoBa Jiyra - MOPOIIKOBHM MmaTepian - BUpPIO” mpu

I1JIa3MOBO-TIOPOIIKOBOMY 3BapIOBaHHI Ta HAILJIABJIEHHI.

Haspa po6oTH (aHrJ1)

Investigation of the processes of energy, mass and electric transfer in the system "plasma arc - powder material - product” in
plasma-powder welding and surfacing.

Pedepar (ykp)

OG’eKTOM IOCTIIPKEHHSI € CcIocobu siKicHoro (opMyBaHHSI 3BapHOro IBa a00 HAIUIABJIEHOrO BajMKa MPU IJ1a3MOBO-
MOPOIIKOBOMY 3BapIOBaHHI Ta HalJaBjeHHI. [IpegMeT IOCHiIKeHb - MPOLECU €HEPro-, Maco- i €JIEKTPONEPEHOCY B CHUCTEMI
“njasmMoBa Iyra - TOPOLIKOBUI MaTepiays - BUPIO’ NpM MJ1a3MOBO-TIOPOLIKOBOMY 3BapIOBaHHI Ta HalUlaBleHHi. MeTtomgu
JIOCHiIpKeHb - 1) TeopeTWyHe MAOCTiIXEHHs, po3po6Ka MaTEMaTUYHUX MOZEJEeH Ta KOMITIOTEPHE MOJEJOBaHHS (Pi3sMYHUX
MpOLEeCiB B IJIA3MOBIll Ay3i, YaCTMHKAax MOPOLIKY Ta B MeTaji, IO 3BapIOETbCS Ta HAIMJABISIETHCS; 2) €KCIIEPUMEHTAbHI
JOCJIIPKEHHS BIJIMBY OKpeMUX (AKTOPIiB Ta IapaMeTpiB peXUMy Ha IPOIJIaBJ€HHS MeTaly Ta (OpMyBaHHSI LIBiB/BaJIMKiB IIpU
M71a3MOBOMY Ta IJIa3MOBO-TIOPOLIKOBOMY 3BaplOBaHHI Ta HamsaBieHHi. OCHOBHi pe3ysnbTaTu - 1) po3pobseHa KOMITIOTEpHa
MOJieJIb IIJIa3MOBOI IyTH, 10 (POPMYETHCS IIJIa3MOTPOHOM [1J1s1 3BapIOBAHHS i HalJaBJI€HHS, Ta NPOBEIEHO YMCEbHUII aHami3 ii
TENJIOBUX, a30JMHAMIYHUX | €JIEKTPOMAarHiTHUX XapaKTEPUCTUK B 3aJIEXKHOCTI BiJi T€OMETPUYHUX IApaMETPIB IJIa3MOTPOHA,
CTPyMy JIyrd i BUTpaT IJIa3MOYTBOPIOIOYOrO, TPAHCIIOPTYIOUOrO Ta 3aXUCHOTO rasip; - 2) po3pobiieHa MOJesb TeIIOBOf,
JMHAMIYHOI Ta eJIeKTPOMAarHiTHOI Jil AyroBoi [1J1a3MU Ha YaCTUHKY IOPOILKY, SIKa [03BOJIL€ BU3HAYATH TEMIIEPATYPY, TPAEKTOPIiIO
i WBUAKICTD PyXy YaCTMHOK MaTepiajy, 10 HaIlJIABJSIETHCS; - 3) TEOPETUYHO | €KCIEPUMEHTAJILHO 3'SICOBAHO BIJIMB YaCTUHOK
MOPOIIKY, PO3IOAINIEHOr0 B 00'eMi Ija3MM, HA YMOBM TOPiHHS IJIA3MOBOi [IyrM Ta BU3HAYEHO TEIUIOBUN CTaH BUPOOY B
3aJIeKHOCTI Bifj MapameTpiB pesxxumy; -4) HajlaHi MPaKTHUYHI peKOMEeHJaMii o0 PeXXUMiB I11a3MOBO-TIOPOILIKOBOTO 3BapIOBAHHS

Ta HaIJIaBJIEHHS, SIKi 3a6€e31euyIoTh sIKicHe GOPMYBaHHS 3BapHOTO IIBAa 60 HAIMJIABJIEHOTO BaJIMKA.

Pedepar (aHr1)



The object of research is the methods of high-quality formation of a weld or a welded roller during plasma-powder welding and
surfacing. The subject of research is the processes of energy, mass and electricity transfer in the system "plasma arc - powder
material - product" in plasma-powder welding and surfacing. Research methods - 1) theoretical research, development of
mathematical models and computer modeling of physical processes in plasma arcs, powder particles and in welded and welded
metal; 2) experimental studies of the influence of certain factors and parameters of the regime on the penetration of metal and
the formation of seams / rollers in plasma and plasma-powder welding and surfacing. Main results - 1) a computer model of a
plasma arc formed by a plasmatron for welding and surfacing was developed, and a numerical analysis of its thermal, gas-
dynamic and electromagnetic characteristics depending on the geometrical parameters of the plasmatron, arc current and
plasma-forming, transporting and shielding gases was performed; - 2) a model of thermal, dynamic and electromagnetic action
of arc plasma on a powder particle has been developed, which allows to determine the temperature, trajectory and velocity of
particles of the deposited material; - 3) the influence of powder particles distributed in the volume of plasma on the conditions
of combustion of the plasma arc is theoretically and experimentally clarified and the thermal state of the product is determined
depending on the mode parameters; - 4) Practical recommendations on the modes of plasma-powder welding and surfacing are
provided, which ensure high-quality formation of the weld or weld bead.

Inpexc YOK: 621.791, 621.791:61

Koau Temarnynux pyopuk HTI: 81.35.01
6. HaykoBo-TexHivyHa npoaykuis (HTII)
7. Biosriorpagiyuuii onuc
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