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I'mJPOANHAMUYECKUX JEMII®EPOB YJIAPHBIM METOAOM
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OMHOCUMENbHASL AMNAUMYObL, KO3pduyuenm demnduposarnusi, yoap, nepexoOoHslil npoyecc.

['maponnHamuyeckue JaeMmrdepbl HaOUId MIMPOKOE TPUMEHEHHE B  OIOpax pPOTOPOB
typOomamut [1]. K HacTosimeMy BpeMeHH U3BECTHO MHOTO TEOPETHUYECKUX MOJEICH pacdyera TaKux
YCTPOKCTB, OJIHAKO CBEACHUS 00 SKCIIEPUMEHTAIBHOM MPOBEPKE BechMa MPOTUBOpedrBhl. K ToMy ke
B OIyOJMKOBAaHHBIX pa0OTaxX OTCYTCTBYIOT CBEJCHHUS O BO3MOXKHOM YYE€TE€ CHJI CyXOTO TPEHHUs IO
COIPSITaeMbIM TMOBEPXHOCTSIM. [103TOMY BOMpOC 00 SKCIIEPUMEHTAILHOW OIEHKE TUCCHUIIATHBHBIX
CBOWCTB JiemIipepa ocTaeTcs aKTyalbHBIM. B TaHHON paboTe MCIOb30BaH yIapHBIA CIIOCOO OLICHKU
JIMCCUTIATHBHBIX CBOKMCTB 0 aHAJIM3Y MEepPexoIHOro mporecca [2]. B kauecTBe 00beKTa MCCIeI0BaHUS
paccMOTpPeH THIPOAMHAMUYECKUH JaemMndep ¢ YOpyrHM KOJIBIIOM, KOTODPBIH cedvac 4YacTto
NPUMEHSETCS B onopax poTopoB aBuaruoHHbIX ['T/l. B aTtom memndepe auccunanms BO3ZHUKAET 3a
CYET THJIPOJMHAMUYECKOTO TPEHHUS M CYXOrO TPEHHS, BO3HUKAIOUIETO NMPU KOHTAKTE IO BHICTYIaM
YIPYTUX KOJIEII.

Hccnenyembrit nemmdep pa3memnancs B HUCHBITATeNIbHON KaMmepe, KOTopas yCTaHaBIWBalach B
CHEIMAIbHOM MPUCIIOCOOICHUN Ha UCTIBITaTeIbHOM cToJe. TOpIbl KaMephl 3aKPhIBAIUCH KPBIIIKAMH.
[Ipucnocobnenne mpencTaBisieT co0OW MMHUTALMIO HAPY)KHOTO KOJbIA TMOAIIMIHUKA U KOpIyca
OTOPBI, MEXAY KOTOPBIMH pa3MellaeTcs HccileayeMoe Koiblo. I[lapameTrpsl mpucmocoOnIeHus
no100paHbl TaKUM 00pa3oM, YTOOBI €r0 KECTKOCTh ObLIa HAMHOTO BBIIIE KECTKOCTU HUCCIETYEeMOTO
yrpyroro konbia. OCHOBHAsS UAES COCTOUT B ONpPEIEIeHUN 1eMI(UPOBAHNUS 110 3aMUCH TIEPEXOTHOTO
mpoliecca npu yaape u3oopaxeHHoro Ha puc. 1.
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Puc. 1. Tlepexonublif mporiece 3aTyXaHus

Onenka xoddduimenta aeMrnpupoBaHus, MPOU3BOTUTCS 32 CUYET TOCTPOCHHUS OTrubOaroIIen
KpUBOM 3aTyxaHus (IyHKTUPHAs JIMHKS Ha puc. 1), KoTopas onpeaesieTcs cleayromniei (yHKIne:

Amax = iAO.eihtmax .
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rae Ao — HavalbHasl aMIUIMTYAA YCKOPEHUS; Amax ¥ tmax ONPENEISIIOT TOUKY 3aTyXaHUsl OCLUJUIALINN.
3a MOMEHT 3aTyxaHus npuHsTa BenuuuHa B (1...5)% OT MakCHUManbHOTO 3HAYEHUs YCKOPEHUsS B
OTIIETbHOM dKcriepuMente. st onpeneneHus koddduimenTra nemMnpupoBaHus OblIa MPOU3BEIACHA
cepusi TeCTOB Ha 4 BapHaHTaX KOMIIOHOBKH MpucIocoOsieHHus. B mepBoHayaabHOM BapuaHTe
ompeaensycs KodPPUIMEHT aeMrnUpoBaHUsS CBOOOJHO YCTAaHOBIEHHOTO Koibla. I[lpu sToMm
JMICCUTIAIMS yJapa MPOUCXOAUT 3a CUET CyXOro TPEHHS IO BBICTyNaM YIpyrux kosen. KoHeuHbIM
9TANOM SIBJIIETCS UCHBITAHUWE C PAa3JIMYHBIMH THUIIAMH JKUAKOCTEe# (Boma, macio AMIT, UIIM-10).
JlaHHBIE SKCIIEPUMEHTOB TOKA3aJid, YTO BeIWYMHA AemndupoBaHus coctaBuwia 1985 kr/c. Cnemyer
YUUTHIBATh HAIMYUE COMPOTHBIICHUS B TOPLIEBBIX 3a30pax, 00Pa3YIOMIMXCS M3-32 HATMYHS KPBIIIEK B
ucnbITaTenbHOl Kamepe. C y4€TOM OIEHKM COOTHOIIECHUS THIPOJAMHAMUYECKUX COMPOTHBIICHHUH
TOPLEBOM M LMIMHAPUYECKON ILEeJel, omucaHHOM B pabore [l], momydyum, 4TO OTKJIOHEHHE

YHUCJIEHHOM BEJIMYMHBI OT IKCIEPUMEHTAIBHON cocTaBisieT 0koio 18%.
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Squeeze film dampers are widely used in turbomachinery rotors supports. There are many
theoretical models to calculate this kind of device up to date, yet the information on experimental
validation is contradictory. Moreover, there is no evidence in published articles on how to consider
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forces of dry friction on contact surfaces. Therefore, the task to evaluate the dissipative property of the
damper in an experiment is still relevant. This work observes the impact method as a means to define
dissipative properties through the analyses of the transient process. The object of the study is a
squeeze film damper with an elastic ring, which is often used in rotor bearings of gas turbine aircraft
engines. In this type of damper, the dissipation occurs due to hydrodynamic friction and dry friction
whereas the last one appears due to contact effects on elastic rings bulges.



