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Knrouesvie cnosa: paKemen? ()GMZClmeflb, menjio3awumyaoe nokpslmue, HNIA3SMEHHOoe
Hanvliienue, Yacmuya nopoumKoeoco mamepuaid.

PakerHplii faBHUraTenb SABISETCA CIOXHBIM TEXHHYECKHM OOBEKTOM M U3-32 BBICOKHX
TEMIEpaTyp CropaHus TOIIMBA TpeOyeT MPUMEHEHHUSI CHCTEMbI U3 0COOBIX JKapOCTOMKUX MaTepHallOB
U TEIUIO3AIIMTHBIX MOKpbITHH [1-15]. Hanbomnee 3¢ppeKTHBHBIM METOIOM MOTYyYSHHS TETIO3AIUTHBIX
MOKPBITHH SIBJISETCS IUIa3MEHHBIN razoTepmuueckuil meron [2-6, 10, 13-15]. ITpu nonyueHun takux
MOKPBITUI HA KaMepe CrOpaHMs PAaKETHOTO JIBUTATENS MPUXOANUTCS YUUTHIBATH OOJIBIIOE KOJIMYECTBO
dakropoB [7-11, 13-14], cpean KOTOphIX 0c00O cienyeT BbIAECTUTH Temmeparypy yactui [13].
HeoOxonuMocTsb pelieHus 3aj1aud HarpeBa U IJIaBieHUs CEepUUECKUX YacTULl TAK)KE BOSHUKAET IPU
pa3paboTKe TEXHOJIOTMUYECKUX PEeKUMOB B TexHosoruu 3D-nedatu [12], B MOPOLIKOBOM MeTaLTypruu
U IpU pEUIeHUH psAa JIpYrux NpUKIaaHbiX 3azad [1-3]. 3amaua oTHOCHTCS K Tak Ha3bIBaeMoOM
npobiieme CredaHa M U3-3a CBOEU CIOKHOCTH HMMEET TOJbKO MPUOIMKEHHBIE PEIICHUS, CpPeAu
KOTOpPBIX caMbIiM u3BecTHBIM siBisiercss perieHue JI.C. Jleitben3ona (1931 r.), kKoTOpo€ axkTHBHO
UCIIONIB3YETCS U B HACTOAIIIEE BPEMSI.

B pabote npencraBieHo pernieHue 3aaadu, MOIy9eHHOE METO0M TU(GEepeHITUATBHBIX PIIOB,
KOTOpPO€ TMOKa3aJlo, YTO HCIHOJIb3yeMble MPUONIMKEHHBIE PEIICHUs [al0T XOpollee MPUOIHNKEHHE
TOJIBKO JJI1 HAa4aJbHOW CTaJWU IUIaBJeHUs. B CBSA3U ¢ 3THUM, MOrPEUIHOCTH B ONPEIEICHUN MOJIHOTO
BPEMEHHM PaCIUIaBICHUS YaCTUIBI MOTYT JOCTUTaTh COTEH MPOLICHTOB.

VYCcTaHOBIEHO, YTO TMOJIHOE BpEeMs pacIUIaBlIEHUS IIApOBOM 4YacTHIbl, HampuMmep, MpH
MIOCTOSIHHOW TEMIIEPATYpPE BHELIHEN CPEIbI, ONIPEAEISAETCS COOTHOIIEHNUEM:

Fo, = St(2+Bi,) /[ 6Bi,(0). -1 ],
rne Bi=aR/A — xputepwii Buo; o — K0od>DQHUIMEHT KOHBEKTHBHOTO TErIOOOMeHa, A —
K03 DUIMEHT TeMIoNpoBoAHOCTH; R — paauyc dactuusy, 6. =T,./T ; T — TemmnepaTypa IaBleHHs
MaTepuana 4acThlbl; [, — TemIepaTypa HCTOYHHMKA Harpesa; St =L/c,T, — kpurepuii Credana; L —

CKpbITasi TerioTa (a3oBOro rmepexojia MaTepuaia M3 TBEPAOH B KUAKYIO (asy; HHACKC «p» B
napameTpax 03HayaeT, YTO OHM OTHECEHBI K PACINIABIIEHHOMY COCTOSHHUIO.

[Tonyyennble pe3ynabTaThl MO3BOJSIOT peHIaTh 3aJaydl HarpeBa M TMPOIUIABICHHUS YaCTHI]
MOPOUIKOBOIO Marepuaia B INIa3MEHHON CTpye MPU HAaHECEHUHU Tra30TEPMUYECKUX OKPBITUM, & TAaKKe
MIPH JIA3€PHOM IIJIaBJICHUHU YaCTHIl B TEXHOIOTUAX 3D-meyatu.
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Caenenus o0 aBTOpax

ITonsHckas Jlrogmuna BuranbeBHa, MarucTpanT Kadeapbl NPOU3BOJACTBA JIeTaTeIbHBIX
anmapaTroB U YINpaBiEHMUs] KaueCTBOM B MallMHOCTpoeHuu, rpymmna 3228-240404 D, unxenep AO
PKL] «IIporpecc». OOnacTb Hay4yHBIX HHTEPECOB: TEXHOJOIMHM IPOU3BOJCTBA ABUALIMOHHOW H
PaKeTHO-KOCMUYECKOW TEXHHUKH, 3aIlIUTHBIE TOKPBITHS.
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PKL] «IIporpecc». OOnacTb HayuHbIX HHTEPECOB: TEXHOJOTHMH IPOU3BOJCTBA AaBMALIMOHHOW U
PaKeTHO-KOCMUYECKON TEXHUKH, 3alIUTHBIE TOKPBITHS.

SIMULATION OF THE THERMAL STATE OF A SPHERICAL POWDER PARTICLE
WHEN APPLYING PLASMA COATINGS TO ROCKET ENGINE PARTS
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The rocket engine is a complex technical object and, due to the high combustion temperatures
of the fuel, requires the use of a system made of special heat-resistant materials and heat-protective
coatings. The most effective method for obtaining heat-protective coatings is the plasma gas-thermal
method. When obtaining such coatings on the combustion chamber of a rocket engine, a large number
of factors must be taken into account, among which the temperature of the particles should be
particularly highlighted. In this paper, a solution to the problem of heating and melting a spherical
powder particle is obtained and the time required for the complete melting of such a particle at a
constant temperature of the medium is established. The obtained result can be used in the technology
of applying plasma coatings and in the laser melting of particles in 3D printing technologies.
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