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FLUID
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For starving tilting-pad journal bearings (TPJB) the real working fluid is a multiphase. Taking into account this
feature significantly affects on a bearing hydrodynamic model accuracy and physicality, especially for starved condi-
tions. Development of two-phase bearing model (oil + air) is performed in ANSYS CFX, taking into account the surface
tension to simulate a free interface between fluid and gas. Has been performed an analysis of the pressure distribution
of hydrodynamic forces on the bearing clearance. Results are showing an existence of specific pressure distribution
(""smoothed maximum") for each pad. Thus the hypothesis of identical character of the pressure distribution for starved
TPJB and oil bath TPJB is confirmed. At a shaft spin-up oil is drawn into a bearing clearance. Then oil extends on
whole clearance for several revolutions of the shaft and forms a stable oil track, which abundantly lubricates surfaces

of the shaft.

[IpuMeHeHHEe TEePCIEKTUBHBIX Majopac-
XOJIHBIX CETMEHTHBIX TMOJIIMITHUKOB CKOJIbXKe-
Hust (MCIIC) moxer ctath 3GQGEKTHBHBIM pe-
[IeHHeM Mpo0JieM aBHAIMH, CBS3aHHBIX C TOJI-
IIMITHAKAMH TPAJUIIUOHHBIX KOHCTpYyKImid [1].
Yuér MHOrodazHOCTH B MOJEITH TOAIIMITHHKA
UMeEeT CYIIECTBEHHOE BIIUSHUE Ha €€ TOYHOCTh
U (pU3NYHOCTH, T.K. peaNbHOM pabouel cpenoit
MOAIIUITHUKOB CKOJIBKEHUSI SIBISIETCS CMECh
IBYX Wiy OoJiee KUIKON U Ta3000pa3HbIX (a3
(cMa3ka, BO31yX, HachIlEHHbIC mapbl). Jlis
MOJAIIUITHUKOB CKOJIbKEHUS, pPabOTaIIUX B
YCJIOBHUSX MACISHOTO TOJIOAaHusi (OTCYTCTBUSI
MAacCIISTHOW BaHHBI) YU4€T MHOro(dasHOCTH pabo-
4ero Tefa SBISETCS 00s13aTeNbHBIM.

Ilenpto pabOTHI SBISETCS HCCIEIOBAHHE
M30TEPMHUUECKOH  MHOTO(a3sHOH  pacyéTHOM
runpoaunamudeckoii CAE-monenu MCIIC. B
KaueCcTBE MOJICTUPYEMON KOHCTPYKIIUU ObLI
BBIOpaH pa3palaThiBa€MbIl [Js  HCTBITAHHUMA
nepcrektuBHbIH MCIIC (@60 MM, | = 36 MM, z
= 4). JInsg npoBeAeHUs aHAIM3a TEUYCHUS MHO-
rodasHoii paboueii cpenst B MCIIC Obna mo-
cTpocHa KoHeuHo-3nemeHTHas (KD) momensb
BHYTPEHHHUX IMOJIOCTEH MOANIUIIHUKA B CETOY-
HoM reHeparope ICEM CFD (momyne ANSYYS)
(puc. 1). IonyueHHast MOJIEIIb SIBISETCS KOMOU-
HallMEN YIOPAJOYEHHOW TIEKCA3APUUYECKON U
TETPAdAPUIYECKON  CETOK.  YTOPSAOYEHHOCTh
CETKH HE CHJIBHO BIIMSET Ha TOYHOCTh MOJENU
[2], onHako HEOOXOAMMO YYHMTHIBATh, YTO Kaye-
CTBEHHAsl YMOPSIOYCHHAs CeTKa BKIIOYAET B

ce0s1 MeHblIee konmuyecTBO KO, uem yckopser

BpeMs pacyéra.

ANSYS
RIED

A

Puc. 1. KD3-mo0env MCIIC

MopenupoBanue JByx¢a3zHoW paboueit
cpebl MOAMMITHIKA (CMECh BO3/1yXa U TypOHH-
HOTO Maclia) OCYIIECTBIISUIOCh CPEICTBAMH Ma-
KeTa  Ta30ruIpoAMHAMHUYECKOTO aHam3a
ANSYS CFX ¢ yuétomM MOBEpXHOCTHOTO Hats-
’KEHUS KHUJIKOCTH U MOJEIMPOBAHUEM CBOOOI-
HOU TpaHUIIBI pa3ziena.

Jns wuccnenoBaHWM XapakTepa pacrpo-
CTpaHEHHs Macia 1o pabodyeMy 3a30py BBIOpaH
PEKUM pPacKpyTKd Baja. HavanbHBI ypOBEHb
macna B moaenu 0,03 m. Pe3ynbpTaTsl pacuétHo-
ro uccnenoBanuss MCIIC (Bxox B MacisiHYO
KaHaBKy p* = 2 aTM, OTKPBITBI{ CIIUB Macia p =
1 aT™) nokasaHbl Ha puc. 2-3.

[Ipu packpyTke Baia Macio 3aTArHBaeTCs
B pa0boumii 3a30p MOMMIMITHUKA, 00pa3ys Macs-
HOE IMATHO (THAPOKIIMH) MEXIY BPALIAIOIIUMCS
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BaJlOM M TOBEPXHOCTHIO HIDKHEr0 pabodero
Biiazapima MCIIC. Tlo mepe packpyTku macio
MEPEHOCUTCST ¢ BKJIAIbIIIA HA BKJIAJBIT (pHC.
2), obecrieunBasi MUPKYISAINIO, CMa3Ky U OXJja-
JKJCHHUE TTOAITUTTHUKA.

Puc. 2. Pacnpocmpanenue macnanot ¢hasvi ¢ nepoeo Ha
emopoti ekaadviu npu packpymre gana ¢ MCIIC

AHanmu3 XxapakTepa pacrpeeicHUs JaB-
JICHHUSI THIPOJAMHAMUYECKUX CHJI TI0 3a30py
MCIIC moxka3zaj, 4TO B IOMIIUITHUKE IS KaxK-
JIOTO BKJIQJBIIIA PEATU3yeTCs XapakTepHas
3MIOpa JaBicHUs (KCIIIaXESHHBIH MUK») (puc. 3),
YTO MOJATBEPKIACT BBIBUHYTYIO aBTOpOoM B [3]
THIOTE3y 00 OJMHAKOBOM XapakTepe BHjA
smrop gasnenus st MCIIC u TIC, paGoTaro-
[UX B MACJISSHOM BaHHE.

Prassure
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Puc. 3. [lasrenue cudpoounamuyeckux cu
Ha NOBEPXHOCb BKIAObIULEN

Takum o0Opazom, B paboTe cpeacTBaMu
CAE 0Obuto nokaszano, uro B8 MCMC npu pac-
KpyTKE Bajla Macjo 3aTsArMBaeTcs B 3a30p H
pacrpocTpaHsieTcs 0 HEMY 3a HECKOJIbKO 000-
portoB Baina. IIpu 3TOM 00pa3yeTcs yCTOWIMBBII
MacisiHblil cren (puc. 4), KOTOpblit OOHIBHO
CMa3bIBaeT IOBEPXHOCTh Bana. [losyueHHbIE
pe3yibTaThl TOBOPSAT O HOpPMaJbHOM paboTe
MOAIIMIIHUKA HA CaMOM TSDKEIIOM peXHME pa-

00ThI (packpyTKe) MpH MUHUMAJIbHBIX 3HAYCHH-
X pabodyero 3a3opa noamumHuKa (Hmin).

Puc. 4. Dopmuposanue ycmouuu6o20 MacisiHo2o cieda
npu packpymke 6ana 6 MCIIC

Hcnonb3yemblil moaxoa pa3paboTaH cre-
UATBHO IS MOJETUPOBaHUs paboyero mpo-
necca B nepcnektuBHbix MCIIC, paspabatsi-
BaeMbix B CamapckoMm yHuBepcurtere. JlaHHBII
[OJIX0/ IPUMEHUM K JTFO0BIM (TJIaJKUM, MHOTO-
KJIMHOBBIM M CETMEHTHBIM)  ITOIIIMITHUKAM
CKOJIbKEHHUs, paboTalIuM Ha cMa3Kke, Tpe-
Oyromeil MHOro(a3sHOro THAPOJIUHAMUYECKOTO
aHaiu3a (mpu paboTe B YCIOBHUSX MACSHOTO
rOJIOaHuUsN).

CAE mHorodaszHas MoAenb MOAIIUITHUKA
SBIISIETCS TOTOBOW JJIsi aHaNW3a TEUEHUs cMmas-
KU, COMPSHKEHHOTO OJHOCTOPOHHETO U JBYX-
cropounero CAE-anammza (ANSYS CFX -
ANSYS Structural (cratuka u auHaMuUKa)), a
Takke ONTUMHU3AMU B  Moayne  ANSys
Workbench - Direct Optimization.
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