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B HacTosimiee Bpems cuuTaercsi, YTO OJHUM U3 Hauboyiee pPacHpOCTPaHEHHBIX CIIOCOOOB
CHIDKEHMs BHMOpalluM B pPAaKeTHbIX M aBUAIMOHHBIX JBUTATENIAX SBISETCS INPHUMEHEHHE
neMnUpyoIMX YCTPOUCTB B onopax. AHaiIM3 KOHCTPYKLUMH pa3iMyHbIX ABUraTeieil IOKa3bIBaerT,
YTO HauOoJsbllee MPUMEHEHUE NOay4duiu ruapoanHamuueckue aemmndepst (I'Z1J]), koTopeie nMmeroT
TaK)Ke JTUHAMHYECKYIO JKECTKOCTD, BIUAIOLIYI0O Ha JUHAMHYECKHE XapaKTEPUCTUKU POTOpA, HAa HUX
pacronoxxeHHoro [1].

JuHamuueckass JKECTKOCTh Jemidepa MOXKET ONPeeNAThCS MO YHPOIIEHHBIM MOJEISIM
«UIMHHOTO» WUJIN «KOpoTKoro» aemmndepos [2]. [IpoBeaéHHble B paboTe pacuéThl IO ITUM MOJENIAM
IIOKa3bIBAIOT, YTO JKECTKOCTh sl Koporkoro ['JI/I mpomopuuoHanbHAa 4YacTOT€ M 3aBUCUT OT
OTHOCHUTEJIbHOM aMIIUTY/bl KoJieOaHUW €=e/d, Iie € — pa3MepHas BeJIMYMHA aMIUIUTYIbI, O
panuanbHbli 3a30p B aemigepe. Bennunna € uzmensiercs ot 0 go 1. Eciau €<0,5, To AuHamuyeckas
KECTKOCTb H3MEHAETCA IpaKTUYECKU JIMHEWHO. IIpu Bo3pacTaHuu € XKECTKOCTH MHOIOKPAaTHO
BO3pacTaeT M MpPU € CTpeMslleMcsd K €IUHHLE, IUHAMHUYECKas KECTKOCTb CTPEMUTCA K
0ECKOHEUHOCTH, T.€. 3aBUCHUMOCTb CTAaHOBUTCS CHJIbHO HenuHeHo#. JKEcTkocTh Ans JUIMHHOTO
nemrdepa 3aBUCUT OT aMIUIUTYAbl AHAJIOTMYHO, HO MMeeT Ha 1-2 mopsaaka OOJbIIyI0 BEJIUYHHY.
[ToaToMy 3kECTKOCTH KOPOTKOro nemrdepa npu HEOOJBIIMX aMIUIMTYJaX Majla CPaBHUTEIBHO C
JKECTKOCTBIO OIOP M MOALIMUIIHUKOB U €€ MOXXHO HE YYMTBIBATH IIPU pacy€re AUHAMUKHU poropa. B
Cllyyae yBEIMUYEHHs aMIUTUTY/ bl KECTKOCTh HAYMHAET CHJIBHO YBEJTMUMBATHCS, U €€ yxKe He0OXO0MMO
YUUTBIBATH.

B mnmunHOM nemmndepe KECTKOCTh HEOOXOIUMO YUYHUTHIBATH M MPH HEOONBIINX aMIUIUTYAAX.
OpnHako IIMHHBIA nemmndep peanusyercs B onopax aBUuamoHHbIX ['T/] ¢ momoripio pa3iuyHoro Buaa
YIJIOTHEHUH [2], KOTOpbIe UMEIOT YTEUKH, YTO CYIIECTBEHHO CHIXKAET UX IPPEKTUBHOCTH. [lorTOMy
B IpesiaraeMoil paboTe MpoBeIEH aHANIN3 BIUSHHS HA JUHAMHUYECKYIO KECTKOCTh TOPILOBOM ILEINH,
KOTOpas M XapakTepu3yeT YTeukd. AHaiu3 MpoBeAEH Ha ocHoBaHUM paboThl [3]. B pesynbrare
pacy€ToB IOKA3aHO, YTO TOPLOBas IIENb CYLIECTBEHHO YBEIMYUBACT IMHAMHYECKYIO KECTKOCTH
kopotkoro I'JI/], 1 OHa MOXKET Ha HEKOTOPBIX PEKUMAX MIPEB30UTH KECTKOCTH OIIOP U MOAIUITHUKOB.
ITosTOoMy pacd€Tsl AMHAMUKHU POTOPA HYKHO BECTH € Y4ETOM AMHAMU4ecKon xkeéctkoct I'JI/1.
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Currently, usage of damping devices is considered to be the 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. [1].

The dynamic stiffness of the damper is one of the parameters that determine the reliability of
the rotor and, thus, the engine as a whole. Nowadays, due to constant increase of engine speeds and,
consequently, dynamic loads, rotor reliability is becoming an increasingly important topic for the
research [2.3].

The subject of this work is "short" and "long" squeeze film dampers (HDD).

This article proposes an analysis of the dynamic stiffness of a hydrodynamic damper depending
on the geometrical parameters of the end gap of the damper and on the rotor speed.

As a result of the calculations, it was found that with an increase of the relative eccentricity €,
the dynamic stiffness of the “short” squeeze film damper increases sharply. At the same time, the
higher the circumferential speed, the greater is the value of dynamic stiffness and the more significant
the changes. The dynamic stiffness of the "long" squeeze film damper changes in the same way, but
its value is approximately 1.5-2 times greater.

The results of the analysis of dynamic stiffness will allow having a more accurate approach to
the design of squeeze film dampers, as well as the rotor as a whole.



