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Bgedenue. B paboTe ONMCaHBI YTOYHEHHbBIE DPAaCUETHBIE MOJENH
TPUOOCHCTEM C yYIeTOM 3aBHCHMOCTH BSI3KOCTH M HMPOHHI[AEMOCTH
MOPUCTOTO IOKPBITUSI OT AABICHHS [PH YaCTHYHOM 3aIlOJIHCHUH
pabodero  3a3zopa
pacyeTHbIe MOACIN TIO3BOJISIIOT BBITOIHHUTE CPABHUTEIIBHBINA aHAH3

cMa304HbIM  MaTepuanoMm. [lomydeHHble
BHOBb IIOJIy4EHHBIX M YXE HMEIOLIMXCA pe3ylIbTaToB, 4YTO
MOATBEPXKAACT OOJNBIIYI0 IPHOMIDKEHHOCTh HOBBIX MOJEIEeH K
peanbHOil.

Mamepuanvr u memoowvl. Ha 0CHOBE ypaBHEHHU TBHKECHHS KHUIKOTO
CMa30YHOTO MaTepuaia JUIsl CIydas «TOHKOTO CIOS» M ypaBHEHHS
Japcu onpezneneHsl 3HAa4EHUS MO CKOPOCTEH U [aBlICHHSA B
CMa304HOM cJl0€. B MOpHCTOM MOKPBITHM Ha MOBEPXHOCTH INEHKH
Baja  ONpeIeieHbl  OCHOBHBIE  pabouyne  XapaKTepHCTHKU
TIOIIAITHAKOB CKOJIBKEHUSL.

Pesynomamer uccneoosanus. Pazpaborana MmaremaTudeckas MoJemb
pasualbHOrO MOJIIUITHUKA, IO3BOJAIOIAS HA OCHOBE YHCIEHHOIO
HECYIIYIO
CIIOCOOHOCTh M CHIIy TPEHHSI C YYETOM 3aBHCHMOCTH OT psja

aHanu3a ONpeNeNsITh MONs CKOPOCTeH, MJaBleHHE,
JOTIOJTHUTEIBHBIX (hAKTOPOB.

Ob6cyancoenue u 3axmovenus. IlomydeHHbIE Pe3yNbTaThl MOTYT
OBITH HCIIOJIL30BaHEI B Y4eOHOM Ipomecce M B HMHXKCHEPHOI
MIPaKTHKE TPUOOCUCTEM MAIINHOCTPOSHHSI.

KiwueBble c¢Jji0Ba: pajuaibHbIl MOMIIMITHUAK, THAPOJWHAMHKA,
BSI3KOCTb, TPOHHUIIAEMOCTD, HEMOJIHOE 3aIlIOJIHCHHUE.
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mominumnHuKa ckojiabxkeHuss / M. A. CasenkoBa, K. C. Comon //
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Introduction. Refined computational models of tribosystems
taking into account the dependence of viscosity and permeability
of the porous coating on pressure through partial filling of the
front gap with lubricant are described. The obtained calculated
models allow for a comparative analysis of the newly received
and already available results which confirms a great proximity of
the new models to the actual one.

Materials and Methods. Values of velocities and pressure field
are specified on the basis of the liquid lubricant flow equations
for the case of a “thin layer” and Darcy equation. The key
operating characteristics of the friction bearings are determined in
the porous coating on the journal surface.

Research Results. A mathematical model of a radial bearing
which allows determining velocity fields, pressure, load capacity,
and friction force, with account of the dependence on a number of
additional factors, is developed on the basis of the numerical
analysis.

Discussion and Conclusions. The obtained results can be used in
the educational process, as well as in the engineering practice of
machine-building tribosystems.
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Beenenue. B Hacrosimee BpeMs pa3BUTHE MAIIMHOCTPOCHUS XapaKTEPHU3YETCs] YBEIHMUCHHEM B COBPEMEHHBIX

JABUTATCIIAX MOIIHOCTHU HNOPHIHEBBIX WU POTOPHBLIX MAIIIWH. IloBEImIeHHE Tp€60BaHHﬁ K HUX HAaACKHOCTH M JOJIOBCYHOCTH
OPpUBOJUT K HeI/I36e)KHOMy POCTY HArpy>K€HHOCTHU U COHpH)KeHI/Iﬁ TpI/I6OCI/ICTCM. Kimrou k PCUICHUIO ITOH HpO6J’I€MI)I JIC)KUT B
COBCPUICHCTBOBAHUU KOHCprKHI/Iﬁ y3JI0B TpCHUA TpI/I60CI/ICTeM. Hamuuue cma3zodHoro Matepuajlia B TpI/I6OCI/ICTeMaX
obecreuyrBaeT PEKUM KUIAKOCTHOI'O TPEHUS, IIPHU KOTOPOM NOTEPHU JOCTATOUYHO MaJIbl, 4 U3HOC TpI/I60y3J'IOB MHUHHUMAJICH. HpI/I
pa3pa60TKe MAaTEeMaTU4YCCKUX PACYCTHBIX Mo;[enei/i U KOHCTPYHUPOBAHUHN HOBBIX, 4 TAKKEC IMMPU MOJACPHU3ALINN pa3pa60TaHHI)1x

TpI/I6OCI/ICTeM HCO6XOHI/IMO YACTATH NOBBINICHHOC BHUMAHUEC MPOUCXOJAIIUM ITPpOoHECCaM U ABJICHUAM, K KOTOPBIM OTHOCATCA
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MEXaHUYECKUE, TEIUIOBBIE U XUMUYECKHE Mpouecchl. Bo3HHKaeT HEOOXOAUMOCTh B Pa3pabOTKe HOBBIX PACUETHBIX MOJeNeH
TpuOOY3II0B, 00IaMAIOMIIX OOJBIION MACIIOEMKOCTRIO M AEMITQUPYIOIIUME cBoiicTBamu [1—13].

Heanr pab6otel. Llenblo Hacrosmeil crateu siBisieTcsl pa3paboTKa pacueTHOW MOAENH TPUOOY3JIOB C MOPHUCTHIM
MTOKPBITHEM TIPH YaCTUYHOM 3aIrl0JTHEHUH Padoyvero 3a30pa ¢ y4eTOM 3aBUCHMOCTH ITPOHUIIAEMOCTH U BSA3KOCTH OT JaBJICHUSI.

I[ocTanoBKa 3amaun. PaccMaTpuBaeTcs ycTaHOBUBIICECS JABIKECHHE TPUOOCUCTEMBI C TIOPHCTHIM TOKPBITHEM. Ba
BpallaeTcss C yIJIOBOM CKOpocThio (), a MOIIIMIHUK HenoaBmkeH. [IpocTpaHCTBO MexIy BajOM M HOAIIMITHUKOM HE
MOJIHOCTBIO 3aIIOJTHEHO CMa30YHBIM MaTepuaioM (puc. 1).

lo

Puc. 1. Pabouas cxema

Fig. 1. Functional diagram

B monsipHOM cucTeMe KOOpAMHAT C MOJIOCOM B IIEHTPE Balla ypaBHEHHE KOHTYPOB BaJla C IIOPUCTBIM NOKpbITHEM C
n C| ¥ IOMIUIHUKOBOM BTyNkH C, 3a1aeTcs B BUAE:
. 7. o
Cyp: r=ry—H; Cj:r'=ry;
Cy: ' =n(1+H)=r +ecosb;

1, .
H:gcose—582 sin®0; e=—<1 (1)
n

1
rAC 7, — paauycC NOAIIMIIHMKA CKOJIbXXCHHUS, 7, — paauyC Bajla C HOPUCTBIM HOKPBITUEM, H — TOJIIWHA MOPUCTOTO CJIOS;

H— TOJIIHMHA CMA30YHOI'0O MaTe€puaia; e — IKCUCHTPUCUTCT.
3aBHCHMOCTD BSI3KOCTH U IMPOHUIIAEMOCTH 3aaCTCA B BUJC!:

wo=p,e”, k' =k, e, 2)
rae [, — XapaKTepHas BS3KOCTb, k, — XapaKTepHas NPOHMIAEMOCTh IIOPUCTOTO CJIOS; O — OKCICPUMEHTaIbHAs
MOCTOSIHHASL BEJMYMHA, p' — THIPOJAMHAMHYECKOE IABICHHE B CMa304HOM ciioe, [’ — KOI()GHIMEHT IUHAMHYECKON
BSI3KOCTH CMa30YHOTO MaTepuana, k' — MPOHUI[AEMOCTh MOPHUCTOTO MOKPBITHSL.

Hcxonnble ypaBHeHHs] U TPAHUYHBIE YCIOBHS.
VcxonHpIMI ypaBHEHUSIMHA SBIISIFOTCSI yPaBHEHHS JBVDKEHHS BSI3KOH HECIKMMAEMOI XKUAKOCTH VIS CIydasi «TOHKOTO
CII0s», Hepa3phIBHOCTH U [lapcu ¢ yueTom (2).
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TUAPOJAUHAMUYECKOC JaBJICHUC B IIOPUCTOM CJIOC.
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Wnterpupys ypaBHeHue (15) ¢ TOYHOCTBIO [0 HWIEHOB BTOPOro IOpsSAKa MaJIOCTH O(nz), C Y4YeToM
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Ha ocHOBaHNHM YHCIIEHHBIX pacyeTOB IIOCTPOCHBI rpa MKy, IPUBEACHHBIE Ha puc. 2, 3.
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Puc. 2. 3aBHCHMOCTB HECYILEH CIIOCOOHOCTH OT IapaMeTpa o,
XapaKTepH3YOIIET0 3aBUCUMOCTbD BSI3KOCTH OT JABJICHHS U
napamerpa N, XapakTepU3yIOILero MPOHUIAeMOCTh
MOPUCTOTO CIIOS
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Fig. 2. Bearing resistance — parameter o, relation
characterizing the viscosity — pressure and parameter N
relation, characterizing porous layer permeability
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Puc. 3. 3aBucrMOCTb HecylIel CTOCOOHOCTH OT MapameTpa o,

XapaKTEPHU3YIOIIEro 3aBUCUMOCTD BA3KOCTHU OT JABICHUS:
1—N=0,252—N=0,5

Fig. 3. Bearing resistance — parameter o. relation
characterizing the viscosity — pressure relation:
I1—N=025;2—N=0,5
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1. C yBenmuueHHEM IapaMeTpa o, XapaKTepU3YIOIIEro 3aBUCHMOCTh BS3KOCTH OT IAaBIICHHS, HECYIIas CIIOCOOHOCTD
ITOIIIMITHUKA HMEET SKCTPEMYM, YTO MPUBOIUT B 3TOW OOJIACTH K CHIDKCHUIO CHJIBI TPCHUS.

2. C yBenuueHHEM mapamerpa NN, XapaKTepH3YIOMIEro MPOHHUIIAEMOCTh MOPUCTOTO CIIOS, HECYIIas CIIOCOOHOCTh H
CHJIa TPEHUS PE3KO YMEHBIIAKOTCS.
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