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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MaTemaTnyHe MOJesI0BaHHS (POPMOYTBOPEHHS HAPOIEHOTO apy MeTajy Ha 3HOLIEHY [TOBEPXHIO METaJIeBUX KOJIC

Haspa po6oTH (aHrJ1)

Mathematic modeling of sharing of the metal layer surfacing on the metal wheels worn surface

Pedepar (yxp)

HaykoBo-gocnigHa po60Ta NPUCBSYEHA BaKJIMBIM HAyKOBO-TEXHIUHINl Npo6jeMmi, sika Tojsrae B PO3POOJIEHHI HAyKOBO-
MIPUKJIAJJHUX OCHOB BiJJHOBJIEHHS CIIPAlbOBAHMX 3aJli3HUYHUX KoJjic. JIyig pO3B'A3aHHA IOCTABIEHUX 3aBJaHb i OTPUMAaHHS
OCHOBHUX pe3yJIbTaTiB pOOOTM BUKOPUCTAHHI METOAM TEXHIYHOI eJeKTpOoAMHaMiKi, Teopili TEeNJIONpOBiAHOCTI Ta YMCIOBI
€KCIIepMMEHTAaJIbHi, aHAJIITUYHI METOOM [OCIIIKeHHS! eJIeKTPOTEepPMiuHUX i TepMmonedopmaliliHuX MPOLECiB, 10 MPOXOASTbh B
cucreMi "iHAyKTOp - MeTan", "MeTaJl - MeTas" Npy iHAYKUiHHOMY HallJIaBJIEHHI METOOM 3aJIMBKU PiIKOTO METajly Ha MOINepPeSHbO
HifirpiTMii OCHOBHUII MeTal B TEXHOJIOTIYHOMY TUresi. TakoX IIpM BUKOHAHHI po60TM OyIM BHUKOPMCTaHHI 3aKOHU
€JIEKTPOMarHiTHOi iHmykuii, Jlenua-J>koysst, TOBEpXHEBOTO ePeKTy, ePeKTy 6IM3bKOCTI, KibLleBOro e(eKTy Ta 3aKOHy MOBHOTO
ctpymy.. OTpumani anroputmu, rpadivyni 3aseskHOCTi ! Tab6auyHi JaHi [O3BOJSIOTh BM3HAYATU KOHCTPYKTHMBHI po3mipu
HarpiBasIbHUX IpKeper (IHIYKTOpIB i cucTeMm), a TakKoXK CUJIy CTPYMY IJIs1 BiTHOBJIEHHSI pOOOYMX IIOBEPXOHb TiJl 0OEPTAHHS, B TOMY
YUCJi 3HOLIEHUX METAJeBUX KOJIC, METOJOM 3aJIMBaHHS PO3IUIABJIEHOTO METaly B TEXHOJIOTIYHMUNA TUTesb 6e3 IPOBEIEHHS
€KCIIEpUMEHTY, IO J03BOJIsIE CKOPOTUTU TEPMiH i MaTepiasibHi 3aTpaTy, sIKi MOB'sI3aHi 3 pO3POOIEHHSIM HOBUX TEXHOJIOTIYHUX
MIPOLIECIB HAIJABJIEHHS POO0OYMX MOBEPXOHb LUWIIHAPUYHOI (popmu. Po3pobsieHi METOAUKY [Jisl JOCJiIKEHHS TeMIIepaTypPHOTro
T0J1s1 IIepe], 3a7IMBKOIO PiJKOTO METaJy B TEXHOJIOTIYHUI THUTEJIb [1JIsl BiIHOBJIEHHSI 3HOLIEHUX POOOYMX I0BEPXOHD Tijl 06EPTaHHS,
IO [O03BOJIATh 3MEHIIUTH MaTepiajibHi 3aTpaTu Ha IPOBEAEHHSI €KCIIEPHMMEHTIB, OLIHWUTU SIKICHi IOKa3HUKU TEXHOJIOTIYHOTO
MIPOLIECy HAaIlJIaBJIeHHSI pOOOYMX IIOBEPXOHb Tijl OOEpTaHHS, B TOMY YMCJi 3HOIIEHHWX METAJEBHX KOJIC, METOIOM 3aJIMBaHHSI
PO3IUIaBJIEHOTO METayly B TEXHOJIOTIYHUI THUresib. PO3PO6JIEHO i BUTOTOBJIEHO €KCIIEPMMEHTAJIbHUII MAaKeT, SIKAi 3abe3redye
peanisanio po3pob6sIEHOTO0 TEXHOJIOTIYHOTO MPOLEeCy IJIsl IPOMUCIIOBOTO BUKOPUCTAHHS {HAYKLIMHOTO HaIJIaBJI€HHS! 3HOIIEHUX
pO6OYMX TOBEPXOHb TiJl OGEPTAHHS LMJIIHAPWYHOI (POPMH, B TOMY 4YMCJIi 3HOIIEHMX METAJIEBUX KOJIC, METOJIOM 3aJIMBAHHSI
PO3IIJIaBJIEHOTO METAJly B TEXHOJIOTIYHUN TUTEJIb, 4Ki 3aXUlleHi naTeHTaMu YKpainu. Kio4oBi c10Ba: BiZTHOBJIEHHS, HAIJIABJIEHHS,

TEeXHOJIOTIYHUI TUJIeNb, IHAYKLilHe HarpiBaHH, TEMIIEPATypHE I10JIe, €J1IeKTPOMATrHETHU3M, PE30HAHC CTPYMY.
Pedepar (aHrI)

Scientific research is devoted to very important scientific-technological problem, which deals with the development of the
scientific-applied foundations of recovering of worn railway wheels. To solve the task and to obtain main results the methods of
engineering electrodynamics. Theory of heat conduction and numerical experimental, analytical methods of investigation of
electrodynamic and thermodeformation processes, which take place in the system "inductor - metal’, "metal - metal" under
induction surfacing using the method of filling liquid metal into the preliminary heated basic metal in the technological melting
pot. Besides, while carrying out investigations the law of electro-magnetic induction, Lenz-Joule law, surface-effect, proximity
effect, ring effect and total current law were used. Algorithms, graphic dependencies and tabular data make possible to find the
structural dementions of heating sources (inductors and systems), as well as the current strength needed to recover the rotating
bodies operating surfaces, worn metallic wheels in particular, using the method of filling melted metal into the melting pot
without experiment, make possible to reduce time and material costs dealing with the development of new technological
processes of the cylinder-shape operating surfaces surfacing, have been obtained. The methods of investigation the
temperature field before the filling of liquid metal into the melting pot to recover the worn operating surfaces of rotating bodies,
which make possible to decrease expenditures for carrying out experiments, to estimate the qualitative factors of the
technological process of surfacing of the rotating bodies operating surfaces, worn metal wheels in particular, using the method
of filling the melted metal into the melting pot, have been developed/ Experimental set-up, which provides the realization of the
developed technological process for industrial application of the induction surfacing of worn operating surfaces of the cylinder-
shape rotating bodies, worn metal wheels in particular, using the method filling the molted metal into the melting pot, which are



produced patented in Ukraine, have been developed. Key words: recovering, surfacing, melting pot, induction heating,
temperature field, electromagnetism, current resonance.
Inpexc YIK: 538.945, 621.791.927.7, 669.018.25
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6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MaTemMaTiyHe MOZIEJII0OBaHHS (POPMOYTBOPEHHSI HAPOIEHOro Mapy MeTasly Ha 3HOIIEHY OBEPXHIO

MeTaJIeBUX KOJIiC

Haspa npoaykuii (anrJ): Mathematic modeling of sharing of the metal layer surfacing on the metal wheels worn surface
OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHS: MalHOGYIyBaHHS

Onuc npogykuii (ykp): OTpumaHni asroputmu, rpadidsi 3a71€>XXKHOCT] i TabGINYHI 1aHi O3BOJISIOTh BU3HAYATH KOHCTPYKTUBHI
po3Mipu HarpiBasbHUX JKepel (IHLYKTOPIB i CUCTEM), @ TAKOK CUJIy CTPYMY IJIs1 BiTHOBJIEHHSI pOOOYMX [IOBEPXOHb TiJl
O6epTaHH5§[7 B TOMY YKCJIi BHOIIEHUX METaJIEBUX KO]IiC7 METO0M 3aJIMBaHHA PO3IJIaBJIEHOTO METAJly B TEXHOJIOTIYHUI TUTEbh 6e3
MIPOBEJIEHHS €KCIIEPUMEHTY, 1110 J]03BOJISI€E CKOPOTUTU TEPMiH i MaTepiasbHi 3aTpaTy, siKi MOB'sI3aHi 3 pO3PO6JIEHHSIM HOBUX
TEXHOJIOTIYHUX MPOLIECiB HaIJIaBJIeHHSI pOO0YMX MOBEPXOHb NMITiHAPUYIHOI GopMU. PO3pobieHi MeTOAVKY [1J1sI TOCIiIKEHHS
TeMIIepaTyPHOro 10151 IIePe]], 3aIMBKOIO PiZIKOro MeTaly B TEXHOJIOTIYHMN TUTeb IJ1s1 BiIHOBJIEHHS 3HOLIEHUX POOOIUX
MTOBEPXOHb TiJl 06EPTaHHS, 1110 TO3BOJISITh 3MEHIINTH MaTepiasbHi 3aTpaTy Ha IPOBEIeHHS €eKCIIEPUMEHTIB, OI[iHUTHU SIKiCHi
MOKA3HMKYU TEXHOJIOTIYHOTO IPOLeCY HaIJIaBJIeHHsS! pOOOYMX IOBEPXOHD Tijl 00EPTaHHS, B TOMY YMCJIi 3HOIIEHNX METaleBUX
KOJTiC, METOZIOM 3aJIMBaHHSI PO3IIJIABJIEHOTO METAJIy B TEXHOJIOTI{YHUI TUTeJb. PO3PO6JIEHO | BUTOTOBJIEHO €KCIIEPUMEHTAIbHUN

MaKerT, sIKUii 3a6e3nedye peanisanio po3pobiie

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3it o HIJKP

Buposagskenns HTII: BnposagkeHo

CTpOKH BIIPOBAZI>KEHHS: IPOTITOM 2-3 POKiB

Bupo6nuk npoaykuii: THTY im.LITymios

CnoskuBayi npoayKuii: MamnHo6y yBaHHS

IlepcniekTuBHI puHKHU: YKpaiHa, Kpainu CHJI, MpoMUCIOBO PO3BUHEHI KpaiHU

IIpaBa inTesIeKTyaIbHOI Bj1acHOCTI: [T0aHO 3asBKy Ha BUa4y OXOPOHHOTO OKYMEHTY

®dopmu Ta ymoBHu nepepayi npogykiii: CrisibHe BUPOOGHULITBO
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