YK 681.8

VUYET KOHIEBBIX YTEYEK B 'HJIPOJUMHAMUYECKOM JIEMII®EPE

lnsaauaa H.C., HoBuxkos J1.K.
Camapckuil HallMOHAJIBHBIN UCCIIEA0BATEIbCKUA YHUBEPCUTET
umenu akagemuka C. I1. Koponéra, r. Camapa, muddlehaze@gmail.com

Knrouesvie cnosa: eudpoounamuyeckuil Oemnghep, OemnghepHuvlli 3a30p, cmamuyeckoe
oasnenue, ynjiomHenue, AGUAYUOHHbIL 08U2AmMelb, PAKemHblil 08ueamens, MypoOOHACOCHbBIL azpe2am.

B mHacrosimee Bpemsi cuuTaercs, 4TO OJHUM M3 Hauboliee PacHpOCTPaHEHHBIX CIIOCOO0B
CHWKEHUs BHOpallUM B PAKETHBIX U ABUAIIMOHHBIX JIBUTATENAX SBJSIETCS IPUMEHEHUE
neMIGUPYIOUINX YCTPOUCTB B OMOpax. AHaINW3 KOHCTPYKLUUN Pa3IMYHBIX JBUTATEJICH MOKa3bIBaeT,
4yTO HauOoJbllIee MpUMEHEHHE Noiayuynian ruapomuHamuyeckue aemmdepst (/). Tem He menee,
dbusnueckue nporeccsl, npoucxosuue B I'J1J], eme HenocTaTouHO U3ydeHsl [1].

DddextuBHocTh padotel I'1J] onpenensiercs ero aeMdupyromeld crnocoOHOCThI0, KOTOPYIO
MOKHO YBEJIMYHUTHh MYTEM MOBBIIICHUS HABJICHUS MOJAYM CMasKu. JTO JaBlieHHE OOecrednBaeTCs
MacJIOCUCTEMON KOHKpeTHoro jsurateins. CtaTudyeckoe JaBieHHE, BOZHUKAIOLIEE B 3a30p€, 3aBUCUT
OT KOHCTPYKTUBHBIX 0cOOeHHOCTeH nemndepa. [Ipu ManoM cratuyeckoMm JaBJICHHH B 3a30p€ MOXKET
BO3HMKHYTb Pa3phlB CJI0sI CMa3KH M3-3a TOTO, YTO JMHAMMYECKOE JABJICHUE B OTPULIATEIBHOM 30HE
MIPEBBICUT JIaBJICHUE B 3a3o0pe [2,3].

B paborte npeanoxeHa MeToaMKa pacyéTa CTaTUYECKOIO JaBJICHUSI B 3a30p€ B 3aBUCUMOCTU OT
JaBJICHUs II0/1a4d, OCHOBAaHHAs Ha OajaHCe pPacxofOB Ha BXOJEe M BbIxoAe u3 nemmdepa. boum
BBISIBJICHBI I1apaMETphl, BIUSIOLIME HA CTATUUYECKOE JIaBJICHHE: TOPLIEBOM 3a30p B AeMIdepe U ero
JUIMHA, KOJMYECTBO, JUIMHA U AMAMETp NUTAKIIUX OoTBepcTuid. IIpoBeneHbl pacyeTsl Ajig pa3HbIX
BEJIMYMH TOPLOBOTO 3a30pa, KOJIMYECTBA M JAMAMETpa MNHUTAOMMX OTBepcTui. llokaszano, d4ro
HanOoJiee CUIIbHOE BIUSHUE OKa3bIBaeT BEJIMUMHA TOPLIEBOTO 3a30pa.

N3BectHo, uto I'JIJI MOXKET OBITh «UIMHHBIM» WJIH «KOPOTKUM». B «mmHHOMY Aemmdepe,
npu KojeOaHMsX, CMa3Ka IEepPeTeKaeT, B OCHOBHOM II0 OKpPYKHOCTH. B «kxopoTkom» nemmdepe
npeobiiajaeT JBUKEHHE CMa3KU B OCEBOM HAINpPaBJICHUH.

B pesynbTare pacuéToB OBLIO BBISICHEHO, YTO CTAaTUYECKOE JABJICHHE B 3a30p€ «KOPOTKOTO»
nemndepa MOKHO M3MEHMTb, YyBEIWYMBAasT WM YMEHbIIAas BEIMYMHY TOPLEBBIX 3a30poB. C
(GU3MUecKoil TOUKH 3peHHus, IPU YMEHbIIEHUH TOPLIEBOrO 3a30pa, TOPLIEBble yTEUKH OyneT majaarth,
4yTO NpUBEIET K ToMy, uTo I'JIJ] ctaneT paboTaTh MO MPUHLMITY «IJIUHHOTO» JeMiidepa. ITO MOXKET
MPUBECTU K MAJICHUIO JIaBJICHUS 10 3HAYEHUH, paBHBIX JABJICHHUIO HACBIILIEHHBIX M1APOB, YTO, B CBOKO
ouepe]ib, MOXKET BbI3BaTh Pa3pbIBbI B ci0e cMa3ku. OJHAKO B TaKOM ciydae cuila JIeMI(HUpPOBaHUS
3HAYUTENIBHO BO3PACTET.

beno omnpeneneHo, 4to, NpU YBEIMYEHHHM TOPLEBBIX 3a30pOB, CTaTUYECKOE JIABJIIEHHE BO
BHYTpEHHEM 3a3ope Jnemiidepa OyneT mnajarb, 4TO MNPUBEAET K YXYIUICHHIO JIeMI(UPYIOLUIUNX
xapakrepuctuk jnanHoro I'JI/l. CnenoBarenbHo, uid noiydeHus 6onee 3¢dekTuBHO paboTaromiero
nemndepa, MpU MPOYMX PAaBHBIX JIAHHBIX, HYXKHO MPOEKTHPOBATh €r0 C MEHBIIUMHU TOPLEBBIMU
3a30pamH.
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Currently, usage of damping devices is considered to be one of the most highly used ways of
vibration reduction. It is shown by the engine construction analysis, that squeeze film dampers (SFD)
is the dampers that are used most often. Nevertheless, the physical processes occurring in SFD are still
studied insufficiently.

The efficiency of the SFD is determined by its damping ability, which can be increased by
rising the lubricant supply pressure. This kind of pressure is determined by the oil system of the
engine. The static pressure in the film depends on the design of the damper. At the low values of static
pressure in the film, a rupture of the lubricant layer may occur due to the fact that the dynamic
pressure in the negative zone exceeds the pressure in the gap.

This paper proposes a method for calculating the static pressure in the film depending on the
supply pressure, based on the balance of the flow rates at the inlet and outlet of the damper. The
parameters affecting the static pressure were identified: the end clearance and length of the damper,
the number, length and diameter of the feed holes. Calculations were performed for different
dimensions of the end clearance and the number and diameter of the feeding holes. The results are
showing that the strongest influence is caused by the dimensions of the end clearance.

It is known that SFD can be “long” or “short”. In the "long" damper the lubricant flows mainly
around the circumference during oscillations. In the "short" damper, the lubricant movement in the
axial direction prevails.

As the result of calculations, it was found that the static pressure in the film land of the "short"
damper can be changed by altering the value of the end clearances. With a decrease in the end
clearance, the leakage from the end gaps will drop, which will lead to the SFD working as a "long"
damper. This can lead to a drop in pressure to the values of the saturated vapor pressure, which can
cause ruptures in the lubricant film. However, in this case, the damping force will increase
significantly.

It is determined that with an increase in the end clearances, the static pressure in the film of the
damper will drop, which will lead to a decrease in the damping characteristics of the SFD. Therefore,
in order to obtain a more efficient damper, it is necessary to design it with smaller end clearances.
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