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PE®EPAT

Jlunnomnas paboma cooepocum: 52 CTpaHulibl, 9 TUTEPATyPHBIX UICTOYHUKOB, 38
wutroctpanuid, 38 dopmyi, 1 npuioxeHue.

Knwuesvie cnosa: YI'JIEPOJIHBIE HAHOTPYBKH, BAH-JIEP-BAJIBCOBBIE
CHWJIbI, KOJIEBAHUS, JUODOEPEHIIMAJIBHBIE YPABHEHN L.

OOBEKTOM  HCCIICIOBAHUS  SIBJISIIOTCS  TOHKHE  CJIOWCTBIC  IWJIMHAPUYECKHUE
000JI0YKH, COJIepIKaIIIe MAarHUTOPEOJIOrHYecKue dmactomepsl (MPD).

lenp numioMHONW paboOThl — OMNpeaeseHHue MPUBEACHHBIX BSI3KOYNPYTUX
XapaKTePUCTUK ISl MWJIMHIPUYECKUX MHOTOCIOWHBIX TaHeseH, coxepxkamux MPDO,
OpU  Pa3IUYHBIX YPOBHSAX MHTEHCUBHOCTH BHEIIHETO MAarHUTHOTO BO3JCHCTBUS,
UCCJIEIOBAaHNE COOCTBEHHBIX YacTOT UM JICKPEMEHTOB  KOJIeOAHMM  CIIOUCTHIX
UIUHAPUYECKUX 000JI0UeK.

OCHOBHBIE METO/IbI UCCIIEIOBAHUS: TEOPHS CIOUCTHIX KOMIIO3UTHBIX BSI3KOYIPYTHX
000J10YEK.

OO6nacTe MpUMEHEHUs: aBHa- U KOpablieCTpoeHHe, MAIIWHO- U PAKETOCTPOCHHE,
IPUOOPOCTPOCHHE.

B xone BbmosiHeHWS AaHHOW pabOThl AeTaNbHO ObLTa HCCIEIOBAHA MOJEIb
I'puronroka-KynukoBa, OCHOBaHHas Ha BBEJAECHHUU OOOOIICHHBIX KHHEMATHYECKHUX
runote3 TumormieHnko. Ha ocHOBe maHHON MOJEIH, 3aMeIIaroneld CIOUCTYI0 000I0UKY
SDKBHBAJICHTHOH OJHOCIOMHOM OOOJIOUYKOM, HCCIEIOBaHbI CBOOOIHBIE KOJIEOAHUS
TPEXCIIONHONW W TSATHUCIOWHOW MWJIMHAPUUYECKUX O00JIOYEK, COACPKAIMMX B KAaueCTBE
HAIlOJIHUTENE MarHutopeosiornueckue snaacromepel MPO-1A u MPO-1b. Bbeumn
paccuMTaHbl OCHOBHBIE HacTpaeBaeMbIe MapaMeTphbl 000JI0UKHU, HaliJIeHbl MUHUMAaJIbHbBIC
3HAYCHUSI COOCTBEHHOM YacTOTHI KOJeOaHWW, MPOAHAIU3UPOBAHO BIHSHUE BHEIIHETO
MarHUTHOT'O TIOJII Ha COOCTBEHHBIC YAaCTOTHI U JEKPEMEHT KOJIeOaHUM MPH Pa3IuIHbIX
TOJIIIIMHAX BHYTPEHHETO CJIOSI.



ABSTRACT

Diploma contains: 52 pages, 9 literary sources, 38 illustrations, 38 formulas, 1
application.

Keywords: COMPOSITE MATERIALS, MULTILAYER SHELLS,
MAGNETORHEOLOGICAL  ELASTOMERS, NATURAL FREQUENCIES,
OSCILLATION DECREE.

The object of the study is thin layered cylindrical shells containing
magnetorheological elastomers (MRE).

The purpose of the thesis is to determine the reduced viscoelastic characteristics
for cylindrical multilayer panels containing MRE at various levels of intensity of
external magnetic influence, to study the natural frequencies and vibration decrees of
layered cylindrical shells.

Main research methods: theory of layered composite viscoelastic shells.

Scope of application: aircraft and shipbuilding, machine and rocket engineering,
instrument engineering.

In the course of this work, the Grigolyuk-Kulikov model was studied in detail,
based on the introduction of generalized kinematic hypotheses of Tymoshenko. Based
on this model, which replaces the jar shell with an equivalent single-layer shell, free
vibrations of three-layer and five-layer cylindrical shells containing magnetorheological
elastomers MRE-la and MRE-1b as fillers are investigated. The main tunable
parameters of the shell were calculated, the minimum values of the natural frequency of
oscillations were found, the influence of an external magnetic field on the natural
frequencies and the decree of oscillations at different thicknesses of the inner layer were
analyzed.



