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Pedepar

Pycckum

JIntiomHag padota 33 cTp., 8 pUCYHKOB, 2 Tabaul, 10 ncrounukos Llesnbro
IUTUIOMOM paboThl OBLIO UCCAEIOBaHUE aAre3nur MOBEPXHOCTU MAaTEpPUAJIOB 10
BO3IIEMCTBUEM KOMIIPECCUOHHBIX IUIa3MEHHBIX IIOTOKOB Ha IIOBEPXHOCTH
MaTtepuala.

B pe3yabrare npoBeIEHHOU PpadbOTHI OBLJIM pacCMOTPEHBI OCHOBHbIE
MEXaHUKU a0JsI0MU pa3anuYHbIX MaTepUuaJoB, TaKMX KakK BoOJIbdpaM, TUTAH U
MEIb IMOI IEeNCTBUEM KOMIIPECCUOHHBIX IUIa3MEHHBIX IMOTOKOB. Tak 3Ke ObLIn
PACCMOTPEHBbI MaTeMaTH4YeCKUE MOJOEJIM pacueTa TpalUeHTa TeMIlepaTryp,
OLICHKM TEepMOVIIpPYTMX HANpSKEHUM W pacyeTa KOJMYECTBa BellleCTBa
YHOCUMOI'O C IMOBEPXHOCTU IO CpeacTBaM ucIapeHusd. B xome pacuera ObLIO
[MOJIYYEHO, YTO OOJIM MacC MaTrepuajla YHOCHUMbIE 10 CpEeICTBAaM UCHaApEeHUS IIpU
o0paboTKe KOMIIPECCUOHHBIMU IIJJa3MEHHBIMHU IHOTOKaMU SBIASIOTCH
[IpeHeOpeKkMMO MaJIbIMHU, IO CPABHEHUIO C IOJSIMU YHOCUMBIMU IO CpelcTBaAM
TUOIPOIUHBbIAMUYECKUX SIBJICHUMN.

B xoIe Mcnosib30BaHUsI paCCMOTPEHHBIX MaTeMaTUUYECKUX MOJIeeil ObLIU
HalIeHbl HEKOTOPbIE HEIOCTATKMU, CBI3aHHBIE C IIpoOJIeMON ydeTa aldJisaumu
[IOBEPXHOCTHOTO CJOSI, B CJEICTBUM 4Yero MoIjJla BO3HUKATh HETOYHOCTb
pacueToB. boJiee Bcero HeooCTaTKM METOOUK 3aMETHBbI Ha TpalueHTax
TeMIepaTyp B TUTAHE IPU BBICOKUX SHEPIrUIX KOMIIPECCUOHHBIX IUIa3MEHHBIX
[IOTOKOB. g peureHrUs OTAaHHOM MpoOJeMbl al0adgiudgd KaK U BO3HUKHOBEHUE
TEPMOYIIPYIUX HAOPSIKEHUN OOJKHBI OBITH YUYTEHbI Ha MOMEHTE pacyeTa
rpagueHTa teMmepatyp. OnHako M3-3a CJI0XKHOCTU SIBJIEHUU BO3HUKAIOLIUX IIPU
00pabOTKEe KOMIIPECCUOHHBIMU IIJIa3MEHHBIMMU IIOTOKaMU TMPOU3BECTHU
KOPPEKTHYIO OLIEHKY a0JsMU HE MPEICTABIISICTCS BO3MOKHBIM.



beaxopycckum

JIpiruioMHayg npata 33 crap., 8 MajdtoHkay, 2 Ttaoain, 10 kpeiHin MaTtai
ObIIJIOMaM IIpallbl ObLIO IaciiegaBaHHE alre3il IMaBepXH1I MaTApblsUiay Ial
y3I3€sTHHEM KOMITPECCIOHHbBIE TIJIa3MEHHBIX IMaTOKAY Ha IMaBEPXHIO MATIPHISITY.

Y BBIHIKY IIpaBen3eHail paboTbhbl ObUIl pas3riielskaHbl AaCHOYHBIS MeXaHiKl
a0JISIIbI1 PO3HBIX MaTAPbILIAY, TakiX SIK BaJb@dpaM, ThITaH 1 Me3b Iall I3eIHHEM
KOMIIPECCIOHHBIE IIJIa3MEHHBIX IaTtokKay. I»sTak »a ObuIl pa3rjelskKaHbl
MaTAMAaTbIYHbBIS MAl3JI1 Pa3JIIKy T'PAIbICHTY TAMIIEpATYP, AllPHKI TEPMOYIIPYTUX
BBICUUJIKAY 1 PA3JIIKy KOJBbKACIl pa4YbiBa SIKYIO HSICE 3 MaBEpXHI Ma CcpoakKax
BBIMTIAPAHHY. Y XOI3€ pa3iiiKy ObLIO aTpbIMaHa, IIITO OOJI1 MaC MaTAPLISUIY BeLep
[IaHEC I1a CPOIKaX BBIIIApAHHS IPHI arrpaloylbl KOMIIPECCIOHHBIE IJIa3MEHHBIMI
rmaTokami 3'9yJigronlia 3aHsan0aHa MajJabIMi, Y HapayHaHH1 3 JOJSIMI1 IKYIO HSICE I1a
CpOoJIKaX TUAPOAUHbIAMUNYECKUX 3'4Y.

Y Xon3e BBIKApbICTAaHHY pas3riIieIsKaHbIX MAaTAMAaTBIUHBIX MaIdjsgy ObLIl
3HOMO3EHbI HEKATOPbIS HEIAXOIlbl, 3BSI3aHbII 3 IIpadjieMaill VyiIiKy aOJIgribli
[IaBsgIpXoyHara IJiacta, y BbIHIKY Yaro Marja y3HiKallb HeJakKIaIdHacCILlb pa3JiiKay.
boablr 3a yc€ HemaXornbl METOIBIK IPBIKMETHBIS HA I'palbleHTaxX TAMIIEpaTyp Vy
ThITaHe TIPbHI BBICOKIX SHEPrisIX KOMIIPECCIOHHBIE ILIa3MEHHBIX HaTtokay. s
BBIpALLIPHHA TI3Tall nOpadiieMbl al0dgaubid 49K 1 Y3HIKHEHHE TEepMOYIIPYTUX
BBICIJIKAY TIIaBIHHBI ObIb VYJI1YaHBIY Ha MOMAaHIE paz3jiiky TIpaibleHTY
TOMIIepaTyp. AIIHAaK 3-3a CKJlagaHacll 3'9y gKig Y3HIKarolb Ipbl alpaloylibl
KOMIIPECCIOHHbIE IUIa3MEHHBIMI IaTOKaMil BbIpadilb Kapd3KTHYIO alPHKY

a0JISLIbI1 HEe VIyisela MarybIMbIM.



AHIJIMUCKHUMA

Thesis 33 pages, 8 figures, 2 tables, 10 sources The purpose of the
thesis was to study the adhesion of the surface of materials under the
influence ot compression plasma tflows on the surface of the material.

As a result of this work, the main ablation mechanics of various
materials, such as tungsten, titanium, and copper under the influence of
compression plasma flows, were considered. Mathematical models for
calculating the temperature gradient, evaluating thermoelastic stresses and
calculating the amount of substance carried away from the surface by
means of evaporation were also considered. In the course of the calculation,
it was found that the fractions of the mass of material carried away by
means of evaporation during processing by compression plasma flows are
negligibly small, compared with the shares carried away by means of
hydrodynamic phenomena.

In the course of using the considered mathematical models, some
shortcomings were found related to the problem of taking into account the
ablation of the surface layer, as a result of which inaccurate calculations
could occur. Most of all, the drawbacks of the methods are noticeable on
temperature gradients in titanium at high energies of compression plasma
flows. To solve this problem, ablation as well as the occurrence of
thermoelastic stresses should be taken into account at the time of calculating
the temperature gradient. However, due to the complexity ot the phenomena
that occur during processing by compression plasma flows, it 1s not possible
to correctly assess ablation.



