Teopusi HHKeHEPHBIX cOOpY:keHnii. CTpouTeIbHbIE KOHCTPYKIIHHA

VK 62-752.2 DOI: 10.33979/2073-7416-2023-109-5-11-23

B.JI. MOH/IPYC?, J1.K. C30B*, 1.B. AKUMOBA?
HUY MI'CY «MoCKOBCKHiA rOCYapCTBEHHBIN CTPOMTENIBHBIN YHUBEPCUTET», I. MockBa, Poccnst
2000 «BUBPOCEMCMO3AILIUTA», r. Mocksa, Poccust

OIIPEJIEJIEHUE XAPAKTEPHBIX OCOBEHHOCTEHM PABOTBI
HNEP®OPUPOBAHHOI'O PEBUHOMETAJIVIMMECKOI'O
BUBPOU3O0JIATOPA C UCITOJIB3OBAHUEM INTPOI'PAMMHBIX
KOMIUVIEKCOB, PEAJIM3YIOIIUX METOJA KOHEYHOI'O 2JIEMEHTA

Annomayun. Onucvlaromcs 0COOEHHOCMU CMAMUYECKO20 U OUHAMUYECKO20 NOBEOeHUs
PE3UHOMEMANIUYECKUX BUBPOUZONSMOPOS, NIAHUPYEMbIX K UCROIb308AHUIO 0TI BUOPOUZ0NIAYUU 30AHUTL
68 COBPEMEHHOM cmpoumenbHoM Komniekce. Ilpueodsmces pe3ynrbmamvi  KOHEUHO-INEMEHMHO20
MOOenUpoB8anus  BUOPOUZONAMOPOE € YeIbl0  ONpedeleHuss CMAmuyeckux U — OUHAMUYECKUX
xapaxmepucmuk. Paccmompenvl xax o00nocnotinvie UOPOU30AAMOPLI, MAK U BUOPOUZOTAMOPUL,
sKknoyaiowue 8 cebs mpu pesunogvlx caos. Kax noxazanu pesyrbmamul pacuemos, Hanuyue
nepgopayuii cywecmeeHnviM 00pazom CKA3bI8AENC HA Hecyuell CnoCOOHOCIU BUOPOU30ISMOPOE,
3HAYUMENbHO YMeHbUas eé, 00HAKO, Phexmusnocms pabomvl MaKux UOPOUOIAMOPOE MAKIiCE
NOBLIUAEMCSL NO CPAGHEHUIO ¢ NOTHOCMbIO MOHOIUMHbIMU GUOpoU3oaamopamu 6e3 omeepcmui. Imo
00bsICHIeMCsL YenbiM pOOM NPUYUH, OOHA U3 KOMOPBIX — 3MO NPAKMUYECKAS. HECHCUMAEMOCHb
pe3unoguix cnoes. Gaxmuuecku, pe3uHogvle meia Mo2ym NOOGEPeAMbCsl CHCAMUIO MOIbKO 3a CYem
Oeghopmuposanusi OOKOBOU NOBEPXHOCMU, MAKUM O00PA30M, pA36uUeds OOKOBVIO HOBEPXHOCHb
PDE3UHOBLIX — ClOE8  MOJCHO — 000UMbCSL  NPUEMIEMOU  JCECIMKOCMU — BUOPOU3ONAMOpA  KAK
KOHCMPYKMUBHO20 INEMEHMd, YMO NO3GOJUN CHUSUMb JICECMKOCb CUCHEMbL  GUOPOUZOTAYUL.
CywecmeeHno  8AdNCHbIM  SIGNAEMC U NPOCHMPAHCIBEHHOE PACHONOJNCEHUe OMEepCmutl, Mmax
pasmewenue omeepcmull 60auU3U 0m 6OKOB0U NOBEPXHOCMU DE3UHOB020 COSL 0Aem CYueCmEeHHO
Menvwull d¢hgexm, no cpasnenuio ¢ pamewenue omeepcmuil 6 yewmpe. B npoyecce pacuema
BBUSICHUIOCH, 4O 6  CIICAMbIX — PEe3UHOBbIX  ClosX  Habmooaemcs  dgexkm  0bpaszosanus
SAPKOBLIPANCEHHBIX 30H 8CECMOPOHHE20 coicamusi. Hanuuue yenmpanvuvix omeepcmuii npugooum K
PA3pyuwlenul0 maxkux 30H 6 00IbUHCmEe 00pa3yos, umo no3eonsem 6 Oojbulell cmeneHy NOHUSUMD
nepeylo  COOCMEEHHYI0 4aAcmomy GUOPOUZOIUPYEMOTi  CUCHEMbl, MEeM CAMbIM, CHOCOOCMBYIO
nogvluenulo phexmuenocmu suOpo3aUWUMHBLIX Meponpusmuili. Bvlbop xongueypayuu omeepcmuil
npedcmaensiem coboll ONMUMU3AYUOHHYIO 3a0ayy, 20e, ¢ OOHOU CMOPOHbI, HeoOX00uMo obecnedums
npuemIemMyio ¢ MoOYKU 3PeHUst NPAKMUKY 6UOPOUZOIAYUL HECYWYI0 CNOCOOHOCMb UOPOU30TIAMOPO8
npU 300aHHBIX PA3MEPAx SUOPOU3OIAMOPA 6 WiAHe, d, ¢ OPY2Ol CMOPOHbL, MAKCUMAILHO CHUSUMb
AHCECMKOCb — CUCMEMbL,  Y8EIUYUBAs, MAKUM  00pasom, 3pghexmuenocms  GUOPO3AUUMHBIX
Meponpusmuil.
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DETERMINATION OF THE CHARACTERISTIC FEATURES OF THE
OPERATION OF A PERFORATED RUBBER-METALLIC VIBRATOR
INSULATOR WITH THE USE OF SOFTWARE PACKAGES
IMPLEMENTING THE FINITE ELEMENT METHOD

Abstract. The features of the static and dynamic behavior of rubber-metal vibration isolators
planned for use for vibration isolation of buildings in a modern building complex are considered.
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CTpouTeNbCTBO U PEKOHCTPYKIUSI

The results of finite element modeling of vibration isolators are presented in order to
determine the static and dynamic characteristics. Both single-layer vibration isolators and vibration
isolators, including three rubber layers, are considered. As the calculation results showed, the presence
of perforations significantly affects the bearing capacity of vibration isolators, significantly reducing it,
however, the efficiency of such vibration isolators also increases compared to completely monolithic
vibration isolators without holes. This is due to a number of reasons, one of which is the practical
incompressibility of the rubber layers. In fact, rubber bodies can be subjected to compression only due
to the deformation of the side surface, thus, by developing the side surface of the rubber layers, it is
possible to achieve acceptable rigidity of the vibration isolator as a structural element, which will
reduce the rigidity of the vibration isolation system. The spatial arrangement of the holes is also
essential, since the placement of the holes close to the side surface of the rubber layer gives a
significantly smaller effect compared to the placement of the holes in the center. In the process of
calculation, it turned out that in the compressed rubber layers, the effect of the formation of pronounced
zones of all-round compression is observed. The presence of central holes leads to the destruction of
such zones in most samples, which makes it possible to reduce the first natural frequency of the
vibration-isolated system to a greater extent, thereby contributing to an increase in the effectiveness of
vibration protection measures. The choice of the hole configuration is an optimization problem, where,
on the one hand, it is necessary to ensure the bearing capacity of vibration isolators acceptable from
the point of view of vibration isolation for given dimensions of the vibration isolator in the plan, and, on
the other hand, to minimize the rigidity of the system, thus increasing the effectiveness of vibration
protection measures.

Keywords: rubber-metal vibration isolators, vibration protection, finite element method,
multilayer vibration isolators, industrial vibration.
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