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MOBBIIIEHUE N3HOCOCTOMKOCTH PATUAJIBHOI' O
IHOAIHUITHUKA CKOJIBXKEHUA C HEKPYT'OBBIM ITPODPUJIEM
OIIOPHOM MOBEPXHOCTH ITPY HAJIMYUNHU ITOKPBLITHUS HA
ITOBEPXHOCTH BAJIA

Aboynpaxman X.H., Mykymaoze M.A., Kupuuwueea B.HU., Illeedoea B.E.
Pocmosckuii cocyoapcmeennsiii ynueepcumem nymeu coooujeHus
Pocmos-na-/{ony, Poccus

KaroueBble cJjioBa: aqanTUPOBAaHHBIA HPOQUIL, pacIUaB IMOKPHITHSA, ACUMITOTHYCCKOE W
ABTOMOJICJIEHOE PELICHUE, PaJUATbHBIA TOIIIUITHHK OCCKOHCYHON JTUHBI.

AnHoTanus. B pabote Ha OCHOBE ypaBHCHHSI TCUCHHS YKUJKOCTHU IS «TOHKOTO CJIOS», YPABHCHHS
HEepa3pBIBHOCTH, a TaKXKe ypaBHECHHWS, ONMCHIBAIOUIETO PaJWyC paCIUIaBICHHOTO KOHTypa Baja,
HAM/IEHO aCHMOTOTHYECKOES M TOYHOE aBTOMOJICIIFHOE pEIICHHE AN PaldallbHOTO ITOAIINITHHUKA
CKOJIB)KCHHUS, aalTHPOBAaHHOTO K YCIOBHSIM TPEHHS OIOPHBIM TNPOGWIEM W METAIUIMIECKUM
TMOKpBITHEM. [loTydeHsl aHaTUTHYeCKHEe 3aBHCHMOCTH U pajiyca pacIUIaBICHHON MMOBEPXHOCTH
METAJUTMIECKOTO TOKPHITHSA, a TaKKe IS TOJII CKOPOCTEH W JaBJICHUH NPH HYJICBOM W IIEPBOM
npubmmkeHnn. Kpome Toro, omnpeneneHsl OCHOBHBIE paboune XapaKTepUCTHKH paccMaTpHUBaeMOn
mapel TPEHHs, HECylllas CIOCOOHOCTh M CHiia TpeHus. JlaHa OlEHKA BIUSHHS IapaMETPOB,
00YCJIOBJICHHBIX PACIUIABOM IMOKPBITHS, aallTHPOBAHHBIM K YCIOBUSIM TPCHHS OMIOPHBIM MPOGUiIieM
Ha HECYIYIO CIIOCOOHOCTB ¥ CHITY TPEHUSI.

INCREASING THE WEAR RESISTANCE OF A RADIAL SLIDING
BEARING WITH A NON-CIRCULAR PROFILE OF THE BEARING
SURFACE IN THE PRESENCE OF A COATING ON THE SURFACE OF
THE SHAFT

Abdulrahman H.N., Mukutadze M.A., Kirishchieva V.l., Shvedova V.E.
Rostov Sate University of Railway Transport, Rostov-on-Don, Russia

Keywords: adapted profile, coating melt, asymptotic and seifdar solution, radial bearing of
infinite length.

Abstract. Based on the fluid flow equation for the "thin layehe continuity equation, as well as
the equation describing the radius of the molteaftstontour, an asymptotic and exact self-similar
solution for a radial sliding bearing adapted fiotfon conditions by a support profile and a metal
coating is found. Analytical dependences are obthifor the radius of the molten surface of the
metal coating, as well as for the velocity and pues fields at zero and first approximation. In
addition, the main performance characteristics hef friction pair under consideration, bearing
capacity and friction force are determined. Théuirice of the parameters caused by the melt of the
coating, adapted to the friction conditions of support profile on the bearing capacity and frictio
force is estimated.

BBenenue

PazpaboTke pacueTHOW MOJETW pagHaIbHBIX MOAIIUITHUKOB CKOJBXKEHUS C
META/UTMYECKUM MOKPBITUEM TOCBSIIEHO 3HAYUTEIbHOE KOJUUecTBO pador [1-13].
OnHako Tpolecc CcMmasblBaHWS HaA  paciylaBaX TMOKPBITUA HE  SIBIISIETCS
CaMOIIOIIEPKUBAKOLLIUMCS MIPOLECCOM. Jlst obecrieyeHust
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CaMOIOJIEP/KUBAIOIIErOCs Mpoliecca CMa3blBaHUS MMOJIIMIIHUKOB CKOJIbKEHUS
BO3HUKACT HEOOXOJUMOCTh IIOCTOSHHOTO HAJIWYMS CMa304HOTO MaTrepuana,
KOTOPO€ MOKHO 00€CIeUUTh NP MOCTOSHHOMN 10/1aye CMa304HOro0 Marepuasia Win
MOPHUCTHIM TOKPHITUEM Ha JPYrod KOHTaKTHOW ToBepxHocTH [14-24], a Takxke
HECTaHJAPTHBIM OIOPHBIM NPO(UIIEM.

B npemmaraemoii pabore mns  oOecreueHHs —CaMOIOJEP>KUBAIOLIETOCS
Ipolecca U THAPOAMHAMHUYECKOTO PEeXUMA T€UEHHs IPUBOAUTCS pacuyeTHas MOJENb
paauaIbHOrO IMOJIIMIHUKA CKOJIBKEHHsSI ¢ HECTAaHJApTHBIM ONOPHBIM MpOQHIeM
MOJIIUITHAKOBOM BTYJIKU U METAJUIMYECKUM MTOKPHITHEM TOBEPXHOCTH Baja.

ITocTanoBKa 3agaun

PaCCManI/IBaGTC}I YCTAaHOBUBIICCCA IABUIKCHUC XUIAKOCTHU MCXK/Y BaJIOM U
NOAIMUIHUKOM. [loAMMMHUK ¢ HEKPYroBbIM MNpoduUIeM OIMNOPHON MOBEPXHOCTU
HENOJIBWKEH, a BaJI IPU HAJIWYUM MOKPBITHS BpALIAeTCs C YIJIOBOM CKOPOCTHIO €2
(puc. 1). YpaBHeHHMsT KOHTYpOB Baja ¢ MOKpbiTHEM (i, Baja C PacIUIaBICHHOMN
noBepxHOCTbI0 Cp, TOAIIMIHUKOBOM BTYIKHM C aJalTHPOBAHHBIM MpoduieM
OMOPHOU MOBEPXHOCTH C2 U MOJIIUITHUKOBOW BTYJIKH 3alTUIIYTCS B BUIE
Cir'=ry, Cyir'=ry=Nf(6), C,ir'=r,(1+H)-a sinwd, C,r' =r(HH) (1)

L

Puc. 1.Pacuernas Mmonens

HcxomuapiMu 06a30BbIMU YPaBHEHUSIMH SIBJISIIOTCS Oe3pa3MepHOE ypaBHEHHE
JBUKEHMS BSI3KOM JKMJKOCTH, YPaBHEHHME HEPAa3pbIBHOCTH, a TAK)XKE YpaBHEHHE,
ONMMCBIBAKOLIEE PAINYC PACILIABIIEHHOIO KOHTYPA MOKPBITUSA

2
@—0- ﬂ:% %4—@:0

an o’ de’ a 90
d\'f (0 n(6) z
J:—K I (@j dr, (2)
de -o(6)\ Or
2uQ(r. - Nf (0 '
e K = (& ()) =20 = o(8)=A7(6).
L'S 5 5
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u=0, v=1npnr=ro—¢(6);
u=0, v=0mpu r =1+ncosH-n, sirwd=h(8) ;

p(0)= p(2n) =% ®

AcCHMITOTHYECKOE pelIeHUe cuCcTeMbl AudepeHInanbHbIX ypaBHeHHi (2) ¢
y4eTOM IpaHuuHbIX yciaoBuid (3) HaxoanMm 1o mapaMerpy K — xapakrepusyromemy
pacmiaB, B pe3y/bTaTe UMeeM

— JUIS HyJIEBOTO TIPUOIMKESHUS

2
6_\/20 = %, % +% =0; (4)
or doe 06 or
V=0, Uy =0mpu r=1+ncosB-n, simd (5)
. Pg
V=1, U, =0mpur=r,-®(6); p0(0)=p0(2n)=?,
— JUTs1 IEPBOTO MPUOTMKEHUS
2

d°y, dp, v, ou do, (8 h(6) (" av,
721:ﬂ; 71+71:O’ 1( ):—K J _0 dr, (6)
or de 08 or de 0\ Or

ov, - du -

ar r=0 ar r=0
v,=0 u;=0 mpu r=h(6)+d; (7

p(0)=p(2m)=0; ®(0=P(27)=h,.
TouHOe aBTOMOJEIBHOE pEIIeHUE 3aJadd Il HYJEBOrOo MPHOIHKEHUS
OyzeM HcCKaThb MO W3BECTHOMY MeToay. B pesynbrare [uist mojisi CKOPOCTH U
JaBJICHUA UMEEM

Cy (2 5 . g2 C, .
P, (2) = 7(5 -¢), VO(E)=C1%—(1+—2JE+1, ¢, =6.

P = (r] sin@ + nl(cos;oe j —e( costw— ) ﬁ (8)
w 21w p
B pesynsrare onpenenenus @, (8) nomyanm
dJl(e):e—nsine—mcosme+h; : 9)
w

Toraa st mepBOro NPUOINKEHUS TOTYIHM:

m’l(a):%(zz—z), 7, (&) 5% (52— ]z+M . =6M.

13



(r"]sin6+r~]1(cosme— )—ﬁ—le( cos flw— j
w 2T (10)

P, =6M \2
(1+ )
C yuerom (4), (6), (8)u (10) mns Hecymieit CIOCOOHOCTH W CHITBI TPEHUS
NMCEM.
2m

* p
szprotj) po—log+Kp1 cosHdo = 0

- 1
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p ® 1+0

2nl gy, ov. 2 -
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[IpoBenst 4uCHEHHBI aHANIU3 B HCCIECIOBAHHOM JMANa30HE MapamMeTpoB,
OCTPOUM rpadUKKM OCHOBHBIX TPHOOXapaKTEpUCTHK (puc. 2).
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Puc. 2. BiausiHue mapaMeTpoB m, XapaKTEPHU3YIOILIETo aanTHPOBAHHBIN MPOQHIIb, U
TEIJI0BOro napamerpa K, 00yCIOBICHHOTO paciilaBOM, Ha MOJICPKUBAIOIIYI0 CHITY @) U
CHITy TPEHHUS 6)

BriBoabI

B skcrneprMeHTaIbHOM HUCCIIEIOBAaHUHM PACCMOTPEHA OTOpa CKOJBKEHHUS C
METaJIMYECKUM TMOKphITHEM M3 ciiaBa Byma (cm. Tabn. 1). Ilo pesymabratam
AKCIEPUMEHTOB OMpeAesiach BEJIMYMHA KOI(PQUIMEHTAa TpeHus. A  TaKke
OTIPENIEIISITN  TEMIEPATYPHBIN PEXXUM W TIepeXoJa THIPOAMHAMHUYECKOTO PEeKUMa
TPEHHUsS HA TPAHUYHOE TPEHUE.

Pa3zpaboTtanbl HOBBIE MHOTOIAPAMETPUYECKHE BBIPAKEHUS UISI OCHOBHBIX
pabounx xapakTepucTHK (HEcylias CIIOCOOHOCTh M CHJIa TPEHUS) PaJdabHOTO
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MNOJNUINITHUKA CKOJIBKEHUS C Y4YETOM pEOJOTHYEeCKHX CBOMCTB CMa304yHOTO
MaTepuana U pacriaBa MOKPHITHS.

JlaHa olleHKa BIUSHUS IMapaMeTPOB MEPEMEHHBIX (PaKTOPOB, 00YCIOBIECHHBIX
pacIuIaBOM HOKPBITHS.

Ta6n. 1. CpaBHeHUE pe3yJbTATOB TEOPETHUYECKUX M IKCIIEPUMEHTATBHBIX
HUCCIIENOBaHUI

No TeopeTnyeckue uccae0BaHusl | IKCIEPUMEHT. UCCIEA0OBAHUS

~ | be3 nokpeiTus | C nokpeitueM | C nokpeiTueM u3 cruiasa Byna
QE) 1 0,0052 0,0027 0,0028
S 3 2 0,0050 0,0026 0,0023
,g 5l 3 0,0051 0,0029 0,0031
= gl 4 0,0047 0,0028 0,0032
S 5 0,0049 0,0029 0,0030

[Tony4eHHbIE YTOYHEHHBIC PACUETHBIE MOJIEITH PATUATBHBIX TOIIIUITHHKOB
CKOJIBJKCHUS IIO3BOJIAIOT B DPE3YIAbTAT€ BAPbUPOBAHUS IIOKPBITHS PErYIUPOBATH
COOTHOIIIEHUE €ro Hecymel CcrnocoOHOCTH W Kod(dunueHta TpeHus. Taxxe
YCTAaHOBJICHA YAOBJICTBOPHUTCIIbHAA CXOOUMOCTH TCOPCTUICCKUX )41
AKCIEPUMEHTAIBHBIX HCCIICJOBAHUH B IMOATBEPKICHHUE CICITAHHBIX TEOPETHUECKUX
BBIBOJIOB.

CnucoK JuTepaTypsbl

1. Mukutadze M.A., Lagunova E.O., Solop K.S. Workingt of an analytical model of
an axial bearing taking into account dependencevistous characteristics of
micropolar lubrication on pressure and temperatuheternational Journal of Applied
Engineering Research. 2017. Vol. 12. No. 14. P446350.

2. AxsepaueB K.C., Mykyranze M.A., Jlarynosa E.O., Conon K.C. Pacuetnas monens
paaruaJIbHOTO MOAIIWITHWKA CKOJIBXCHUA C MTOBBIIIIEHHOH HeCYH.ICﬁ CHOCO6HOCTBIO,
paboTaromero Ha MUKPOITOJISIPHOM CMa3Ke C YIETOM €€ BSI3KOCTHBIX XapaKTEPHUCTUK OT
nasnenus // mxenepusiii Bectauk Jlona. 2013.Ne 4 (27).C. 22.

3. AxsepmumeB K.C., Mykyramze M.A., JlarynoBa E.O., Conon K.C. Pacuetnas monens
YOOPHOI'0 MNOAIIWITHHMKA CKOJIBKCHUSA C MOBBIIIEHHOM HeC}’H.ICfI CHOCO6HOCTBIO,
paboraromiero Ha HEHBIOTOHOBCKHMX CMAa304HBIX MaTepHaliaX C aJalnTHPOBAHHOM
onopHo# moBepxHocThIO // UmxenepHslit BectHuk Jona. 2013.Ne 4 (27).C. 23.

4. Myxkyrame M.A., ®nexk b.M., 3amopoxnas H.C., [lonskos E.B., Mykyranze A.M.
PacyeTHas Mojenb THAPOAMHAMHUYECKOM CMa3KM HEOJHOPOJHOIO TMOPUCTOTO
TIOAIIAITHAKA KOHEYHOW JUIMHBI, paboTaromero B YCTOWYWBOM HECTAIMOHAPHOM
peKMME TPECHUS] NMPU HAJMYMU TPUHYIUTENBHON momaun cMasku // VHxeHepHBIi
BecTHHK Jlona. 2013.Ne 3 (26).C. 9.

5. Akhverdiev K.S., Mukutadze M.A., Semenko 1.S. Hydiypamic calculation of a
thrust plain bearing that operates with viscoetaktbricant under turbulent friction
conditions // Journal of Machinery Manufacture &wliability. 2011. Vol. 40. No. 4.
P. 359-365.

6. AxsepmueB K.C.O., DOpkenoB A.U., Anekcaumgposa E.E., Mykyragze M.A.
CrpatudunupoBaHHOE TEUCHHE TPEXCIOWHONM CMa3KM B  3a30pe  yIOPHOTO
MOAIITUITHUKA, 00JIaaf0IIero TOBBIIICHHOW HECYIIEeH CIIOCOOHOCTRIO /! Tpubonorus u

15



10.

11.

12.

13.

14.

15.

16.

17.

18.

16

HanekHoCcTh. COop. HaywyH. TpymoB X MexnyHapomgHoit koupepenmuu. CIIG.:
CII6GI'VIIC, 2010.C. 15-24.

AxsepaueB K.C., AnekcanmpoBa E.B., Kpyunnuna E.E., Mykyramze M.A.
CrpatuduuupoBaHHOE TEYCHHE JBYXCIOWHOH CMa3Kd B 3a30pe  YINOPHOTO
MOIIINIIHAKA, OOJamaroIIero IOBHIIMIEHHON Hecyineil crmocoonocteio // BecTHmk
ATTY. 2010.T.10.Ne 2 (45).C. 217-223.

Axsepauee  K.C.O., Mykyramze M.A.,, 3ammma B.A., Cemenko W.C.
TuaponuHaMudecKuii pacdeT paJuaibHOTO TOANIUITHUKA CKOJBKEHUS, Pa0OTArOIIEro B
TypOyJIE€HTHOM pEXHME TPEHHS MpPU HEMOJHOM 3allOIHEHWH 3a30pa BSI3KOYIPYTOM
cMaskoii // Bectauk marmaoctpoerus. 2009 Ne7. C.11-17.

AxsepaueB K.C., JlarynoBa E.O., Mykyrame M.A. ['mapoamHaMHYecKHil pacder
paavaTbHOTO TIOMIIMITHUKA TPU HAJUYUU JJICKTPOMArHUTHOTO TIONS C YYETOM
3aBUCHMOCTH BSI3KOCTHU U AJIEKTPOIPOBOAUMOCTHU OT TemrepaTypsl // Bectauk I TY.
2009.T.9.Ne 3 (42).C. 529-536.

Axsepauen K.C., Bok A.lIO., Mykyramze M.A., CaBeakoBa M.A. Marematndeckas
MOJENb THUAPOANHAMHYECKOH CMa3Kh OSCKOHEYHO IIMPOKUX OMOp, paboTaloumIux B
TYpOYJICHTHOM peXHMe Ha MHUKPOIOJSIpHO# cMa3ske // TpeHue u cMa3ka B MallliHaX
mexanm3max. 2007.Ne 9.C. 12-15.

MykyTtagze M.A. Pa3paboTka cHCTEMBI pacueTHbIX MOZEeH MOJIIUITHUKOB
CKOJIB)KEHHUS Ha OCHOBE Pa3BUTHS THUAPOJAMHAMUYCCKONW U PEOJUHAMHUYECKON TEOpUU
cMmasku: ABropedepar Juce. ... IOKT. TeXH. Hayk. PocroB-na-Jlony: PI'YIIC, 2015.
Axsepaues K.C., Mykyramse M.A., BoBk A.1O., Cemenko U.C. ['mnponnHaMudecKmii
pacueT paguallbHOTO TMOANIUITHUKA, pa0OTaroMIer0 B HECTAI[MOHAPHOM DPEXUME Ha
BA3KOIUTACTMYHOM CcMa3Ke, 00IIamaroliell MHKPOIOMSPHBIME cBoMicTBaMu // BecTHHK
PI'VIIC. 2008.Ne 4 (32).C. 131-138.

AxsepaueB K.C., Mykytanze M.A., CaBenkoBa M.A., Bosk A.}0. Marematuueckas
MOJIeh THUAPOJAUHAMUYECKON CMa3Ku paJHalbHOTO MOJIIMITHUKA, PabOTaoIIEro B
HECTAI[HOHAPHOM peKHME Ha MHKpomoisipHoit cmaske // Bectuux PTYIIC. 2008.
Nel(29).C. 147-151.

Myxkytanze M.A., XacpsHoBa [[.Y., Mykyraaze A.M. I'maponrHamuueckas MoOJENb
KJIMHOBUIHON OMOPBI CKOJBKEHHS C JIETKOIUIABKMM METAJUITMYECKUM MOKpbITHEM //
[Ipo6neMbl MamMHOCTpOCHHS U HaaexkHocTH Mariua. 2020.Ne 4, C. 51-58.

Mukutadze M.A., Vasilenko V.V., Mukutadze A.M., Gpkikh A.N. Mathematical
model of a plain bearer lubricated with molten rhétdOP Conference Series: Earth
and Environmental Science. International Conferancénnovations and Prospects of
Development of Mining Machinery and Electrical Emggring. 2019. P. 012021.
Mukutadze M.A., Mukutadze A.M., Vasilenko V.V. Sitltion model of thrust
bearing with a free-melting and porous coating ofdg and slide surfaces // I0P
Conference Series: Materials Science and Enginge2dil9. P. 012031.

Mukutadze M.A., Khasyanova D.U. Radial friction bag with a fusible coating in
the turbulent friction mode // Journal of Machinéfanufacture and Reliability. 2019.
Vol. 48. No. 5. P. 421-430.

Akhverdiev K.S., Lagunova E.O., Mukutadze M.A. Qdéted model of wedge-
shaped sliding supports taking into account rhaockdgproperties of viscoelastic
lubricant // Advances in Engineering Research. &dimngs of the International
Conference "Aviamechanical engineering and tranSgaVENT 2018). 2018. P.246-
253.



19.

20.

21.

22.

23.

24.

JARITS. 2022. Issue 30

Mukutadze M.A., Khasyanova D.U. Optimization of theporting surface of a slider
bearing according to the load-carrying capacityinigkinto account the lubricant
viscosity depending on pressure and temperatui@uthal of Machinery Manufacture
and Reliability. 2018. Vol. 47. No. 4. P. 356-361.

Mukutadze M.A., Lagunova E.O., Vasilenko V.V. Deyminent of the design model
of a hydrodynamic lubricating material formed dgrimelting of the axial bearing, in
the presence of forced lubrication // Journal othlaery Manufacture and Reliability.
2018. Vol. 47. No. 3. P. 271-277.

Akhverdiev K.S., Bolgova E.A., Mukutadze M.A., Visiko V.V. Mathematical
model of a radial sliding bearing with a porouselagn its operating surface with a
low-melting metal coating on shaft surface // IOPn€&rence Series: Materials
Science and Engineering. International Conferenoe Mechanical Engineering,
Automation and Control Systems, MEACS 2020. 202D1R005.

Koxanosckuii B.A., Mykyragze M.A. Marpuunble Marepuanbl aHTUQPHUKIHOHHBIX
kommo3uToB // Bectuuk JII'TY. 2001.T. 1.Ne 2.C. 51-56.

Lagunova E.O., Mukutadze M.A. Calculation of a ehdilider bearing with a fusible
coating // Journal of Friction and Wear. 2019. \Af). No. 1. P. 88-94.

Mukutadze M.A., Khasyanova D.U. Optimization of theporting surface of a slider
bearing according to the load-carrying capacityinigkinto account the lubricant
viscosity depending on pressure and temperatd@ufhal of Machinery Manufacture
and Reliability. 2018. Vol. 47. No. 4. P. 356-361.

References
Mukutadze M.A., Lagunova E.O., Solop K.S. Workingt of an analytical model of
an axial bearing taking into account dependencevistous characteristics of
micropolar lubrication on pressure and temperatuheternational Journal of Applied
Engineering Research. 2017. Vol. 12. No. 14. P446350.
Akhverdiev K.S., Mukutadze M.A., Lagunova E.O., §oK.S. Calculation model of a
radial sliding bearing with increased bearing cépaoperating on a micropolar
lubricant taking into account its viscosity chaeaistics from pressure // Engineering
Bulletin of the Don. 2013. No. 4 (27). P. 22.
Akhverdiev K.S., Mukutadze M.A., Lagunova E.O., §oK.S. Calculation model of a
thrust sliding bearing with increased load-bearicgpacity operating on non-
Newtonian lubricants with an adapted bearing serfddEngineering Bulletin of the
Don. 2013. No. 4 (27). P. 23.
Mukutadze M.A., Fleck B.M., Zadorozhnaya N.S., Rédyv E.V., Mukutadze A.M.
Computational model of hydrodynamic lubricationaohonuniform porous bearing of
finite length operating in a stable unsteady foistimode in the presence of forced
lubrication // Engineering Bulletin of the Don. Z20IN0.3(26). P. 9.
Akhverdiev K.S., Mukutadze M.A., Semenko |.S. Hyadlypamic calculation of a
thrust plain bearing that operates with viscoetaktbricant under turbulent friction
conditions // Journal of Machinery Manufacture &wliability. 2011. Vol. 40. No. 4.
P. 359-365.
Akhverdiev K.S.0O., Erkenov A.Ch., Alexandrova E.Mukutadze M.A. Stratified
flow of three-layer lubrication in the gap of auhkt bearing with increased bearing
capacity // Tribology and reliability. Collectionf cscientific papers of the X
International Conference. SPbh: SPbGTU, 2010. P415-

17



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

18

Akhverdiev K.S., Alexandrova E.V., Kruchinina E.Mukutadze M.A. Stratified flow
of two-layer lubricant in the gap of a thrust bagrivith increased bearing capacity //
Bulletin of the DSTU. 2010. Vol. 10. No. 2 (45).A.7-223.

Akhverdiev K.S.0., Mukutadze M.A., Shamshin V.Aentenko 1.S. Hydrodynamic
calculation of a radial sliding bearing operatingdurbulent friction mode with incomplete
filling of the gap with viscoelastic lubricant /UBetin of Mechanical Engineering. 2009.
No. 7. P. 11-17.

Akhverdiev K.S., Logunova E.O., Mukutadze M.A. Hgdynamic calculation of a
radial bearing in the presence of an electromagr@tid, taking into account the
dependence of viscosity and electrical conductietlytemperature // Bulletin of the
DSTU. 2009. Vol. 9. No. 3 (42). P. 529-536.

Akhverdiev K.S., Vovk A.Yu., Mukutadze M.A., Savemia M.A. Mathematical
model of hydrodynamic lubrication of infinitely wedsupports operating in turbulent
mode on micropolar lubrication // Friction and lgation in machines and
mechanisms. 2007. No. 9. P. 12-15.

Mukutadze M.A. Development of a system of calcolatmodels of sliding bearings
based on the development of hydrodynamic and rheodic theory of lubrication:
Abstract diss. ... doct. tech. sc. Rostov-on-Do®TH, 2015.

Akhverdiev K.S., Mukutadze M.A., Vovk A.Yu., Semenk.S. Hydrodynamic
calculation of a radial bearing operating in a stationary mode on a viscoplastic
lubricant with micropolar properties // Bulletin die RSTU. 2008. No.4(32). P.131-
138.

Akhverdiev K.S., Mukutadze M.A., Savenkova M.A., WoA.Yu. A mathematical
model of hydrodynamic lubrication of a radial begrioperating in a non-stationary
mode on micropolar lubrication // Bulletin of th&RU. 2008. No. 1 (29). P. 147-151.
Mukutadze M.A., Khasyanova D.U., Mukutadze A.M. Hydlynamic model of a
wedge-shaped sliding support with a fusible metaltiog // Problems of mechanical
engineering and machine reliability. 2020. No. 45R58.

Mukutadze M.A., Vasilenko V.V., Mukutadze A.M., Gpkikh A.N. Mathematical
model of a plain bearer lubricated with molten rhétdOP Conference Series: Earth
and Environmental Science. International Conferemcénnovations and Prospects of
Development of Mining Machinery and Electrical Bmggring. 2019. P. 012021.
Mukutadze M.A., Mukutadze A.M., Vasilenko V.V. Simation model of thrust
bearing with a free-melting and porous coating oidg and slide surfaces // IOP
Conference Series: Materials Science and Engirgpe2dil9. P. 012031.

Mukutadze M.A., Khasyanova D.U. Radial friction bag with a fusible coating in
the turbulent friction mode // Journal of Machindfanufacture and Reliability. 2019.
Vol. 48. No. 5. P. 421-430.

Akhverdiev K.S., Lagunova E.O., Mukutadze M.A. Gaéted model of wedge-
shaped sliding supports taking into account rhacédgproperties of viscoelastic
lubricant // Advances in Engineering Research. &dmgs of the International
Conference "Aviamechanical engineering and tran$pavVENT 2018). 2018. P.246-
253.

Mukutadze M.A., Khasyanova D.U. Optimization of #hepporting surface of a slider
bearing according to the load-carrying capacityin@gkinto account the lubricant
viscosity depending on pressure and temperatul@urhal of Machinery Manufacture
and Reliability. 2018. Vol. 47. No. 4. P. 356-361.



20.

21.

22.

23.

24.

JARITS. 2022. Issue 30

Mukutadze M.A., Lagunova E.O., Vasilenko V.V. Deyaent of the design model
of a hydrodynamic lubricating material formed dgrimelting of the axial bearing, in
the presence of forced lubrication // Journal othaery Manufacture and Reliability.
2018. Vol. 47. No. 3. P. 271-277.

Akhverdiev K.S., Bolgova E.A., Mukutadze M.A., Visiko V.V. Mathematical
model of a radial sliding bearing with a porouselapn its operating surface with a
low-melting metal coating on shaft surface // I0®Bn@rence Series: Materials
Science and Engineering. International Conferenoe Mechanical Engineering,
Automation and Control Systems, MEACS 2020. 202D1R005.

Kohanovskiy V.A., Mukutadze M.A. Matrix materiald antifriction composites //
Bulletin of the DSTU. 2001. Vol. 1. No. 2. P. 51:56

Lagunova E.O., Mukutadze M.A. Calculation of a ehdilider bearing with a fusible
coating // Journal of Friction and Wear. 2019. \Ad. No. 1. P. 88-94.

Mukutadze M.A., Khasyanova D.U. Optimization of theporting surface of a slider
bearing according to the load-carrying capacityinigkinto account the lubricant
viscosity depending on pressure and temperatul@uthal of Machinery Manufacture
and Reliability. 2018. Vol. 47. No. 4. P. 356-361.

Abnyapaxman Xaiinap Hodanesuu — Abdulrahman Haidar Nofalevich —

KaHauaaT QU3UKO-MaTEMAaTHYECKUX HAYK, candidate of physical and mathematical

JOLEHT Kadeaphl «BrIciias MaTeMaTHKa» sciences, associate professor of the
Department of higher mathematics

MykyTtanze MypMaH AJleKCAaHAPOBHY — Mukutadze Murman Aleksandrovich —

JOKTOP TEXHHYECKUX HAYK, Ipodeccop doctor of technical sciences, professor of the

Kagenpbl «BpICIias MaTeMaTHKa» Department of higher mathematics

KupumueBa Bukropus Uropesna — Kirishchieva Victoria Igorevna —

acIUpaHT postgraduate student

IIBenoBa Basepus EBrenveBna —acrmpanr | Shvedova Valeria Evgenievna —

postgraduate student

Murman1963@yandex.ru

Received 06.06.2022

19



