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AnHoTanusa. B paGoTe mocTpoeHa MaTeMaTHUecKasi MOJeJIb CJOXKHBIX KoleOaHHWi M'MOKOH MHKPO-
NOJSIPHOH UUJIMHAPHUYECKOH TaHeJNH CeTUYaTON CTPYKTYPhl. YPaBHEHHUS 3allMCaHbl B lepeMeLleHHAX.
['eomeTpryeckasi HeJJMHEHHOCTDb yUHThIBaeTcs 1Mo Mofenu Teomopa ¢on Kapmana. PacemarpuBaercs
HekJaccuyeckasl KOHTMHyaJ/bHasi MoOIesb IaHeJld Ha OCHOBe cpenbl Koccepa co cTecHeHHBIM
BpalleHHeM uacTHll (mceBROKOHTHHYyM). [lpn 3TOM mpeamosaraercsi, uTo MoJs TepeMelleHHH
U BpalleHUH He HABJSIOTCH He3aBUCUMbIMH. B paccMoTpeHHe BBOOUTCS [ONOJHHUTEJbHBIH
He3aBUCHUMBIH MaTepua/bHbIH NapaMeTp MAJHHBI, CBSI3aHHBIH C CHMMETPUYHBIM TEH30pOM TIpa-
IOUEeHTOM BpalleHHUs. YpaBHEHUS ABUXKEHHs 3JieMeHTa IaHesH, I'PaHHuHble W HadaJsbHble YCJO-
BUS TIOJydeHbl K3 BapuauuoHHoro npuHuuMna Octporpaackoro—[aMunbTOHa Ha OCHOBAaHHH
KHHeMaTh4yecKux runote3d Kupxroda-—Jlsea. Ilpennosaraercs, 4To UUJMHIpHYeCKas IMaHeJsb
COCTOUT U3 M CeMeHCTB pebep OLHOIO MaTepHuana, Kaxaoe U3 KOTOPBIX XapaKTepusyeTcs YIJIOM
HaKJ/IOHA OTHOCHTEJIbHO IOJIOXKHUTEJIbHOTO HalpaBJ/eHUsl OCH, HalpaBJieHHOW M0 [AJMHe MaHe/H,
U paccTOsHUeM MexXIy coceqHUMH peOpamu. Marepuas H30TPONHbLIH, YNpPYyruih U MOLUHUHSETCS
3akoHy I'yka. [lsis1 roMOroHM3aL MK CUCTeMbl peGep MO MOBEPXHOCTH MaHe/ U NpHMeHseTcs] KOHTH-
HyanbHas momespb I'. M. [TmennuHoro. PaccMmarprBaercs nuccunaTuBHAs MexXaHHYecKasi CHCTeMa.
HuddepenunanbHas 3agaua B YacTHBIX MPOHU3BOAHBIX CBOAUTCS K OOBIKHOBEHHOH mu(depeHIIu-
aJIbHOU 3ajaye MO MPOCTPAHCTBEHHBIM KoopauHaTaM MeTonoM DyGHoBa —[asepkuHa B BBICILHX
npubakeHusx. 3agada Komu peuraercss metonom Pynre — KyTth 4-ro mopsinka tTouHoctu. Hc-
0J1b3ysl MeTOJ YCTaHOBJIEHHS], B KaueCTBe IpUMepa IPOBeeHO UCCIel0BaHHE BIUSHHUS [eOMeTPUU
CeTKH W yyeTa MHKPOIIOJIIPHOH TEOpPHM Ha IOBeleHHe CeTyaTod [aHeJsH, COCTOsilled W3 HABYX
ceMeHCTB B3aUMHO IepleHANKY/SpHBIX pebep.
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Abstract. In this paper, a mathematical model of complex oscillations of a flexible micropolar
cylindrical mesh structure is constructed. Equations are written in displacements. Geometric
nonlinearity is taken into account according to the Theodore von Karman model. A non-classical
continual model of a panel based on a Cosserat medium with constrained particle rotation
(pseudocontinuum) is considered. It is assumed that the fields of displacements and rotations
are not independent. An additional independent material parameter of length associated with
a symmetric tensor by a rotation gradient is introduced into consideration. The equations of
motion of a panel element, the boundary and initial conditions are obtained from the Ostrograd-
sky — Hamilton variational principle based on the Kirchhoff — Love’s kinematic hypotheses. It is
assumed that the cylindrical panel consists of n families of edges of the same material, each
of which is characterized by an inclination angle relative to the positive direction of the axis
directed along the length of the panel and the distance between adjacent edges. The material is
isotropic, elastic and obeys Hooke’s law. To homogenize the rib system over the panel surface,
the G. 1. Pshenichnov continuous model is used. The dissipative mechanical system is consid-
ered. The differential problem in partial derivatives is reduced to an ordinary differential problem
with respect to spatial coordinates by the Bubnov - Galerkin method in higher approximations.
The Cauchy problem is solved by the Runge — Kutta method of the 4th order of accuracy. Using
the establishment method, a study of grid geometry influence and taking account of micropolar
theory on the behavior of a grid plate consisting of two families of mutually perpendicular edges
was conducted.

Keywords: cylindrical panel, micropolar theory, mesh structure, Kirchgoff — Love model, Bub-
nov — Galerkin method, establishment method, G. I. Pshenichnov continuous model
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