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IIpogedeno pospaxynok Ha GUMYWIEHI KOIUGAHHA Kpyenoi mpanceepcanbHo
i30mponHoi UM, WO NeNCUms Ha NPYJCHIU OcHO8I Binknepa ma wapHipno obnepma
no Kpato. Pospaxynkoi pignAHHA NAACMUHU BKIIOYAIOMb HONPASKU Ol BPAXYEAHHS
Odeghopmayiil nonepeunoeo 3¢y8y ma OOMUCHEHHSL.

The calculation of the forced oscillations of a round transversely isotropic plate,
which lies on the elastic Winkler basis and is hinged along the edge, is calculated. The
dependences for stresses due to forces and moments in the form of a cubic parabola on
the transverse coordinate are used in the article. A system of equilibrium equations in
cylindrical coordinates is also used, which includes terms that describe the dynamics of
forced oscillations of the transtropic plate. The initial and boundary conditions are added
to the equations, which are more natural in comparison with those that take into account
only the transverse displacement and do not take into account the transverse
compression. In particular, the boundary condition for vertical movement provides real
support of the plate along its lower edge.

The obtained calculated equations of bending of the plate include amendments to
take into account the deformations of the transverse shear and compression, as well as
the transverse normal stress and inertia. These amendments will potentially allow a more
accurate study of their impact on the nature and magnitude of higher fluctuation
frequencies. The Hankel integral transformation is applied to the differential bending
equation, the core of which is its own function, through which the integral
transformations of deflection and dynamic loading are written. Such representations
allow us to obtain a transcendental equation for determining the frequencies of natural
oscillations, which is expressed as dependences on Bessel functions. As a result, we
obtain the characteristic equation and its solutions, which include the frequencies of
forced and free oscillations. As partial cases, one can obtain dependences for "shear"
theories, as well as the classical theory of Kirchhoff's thin plate bending.

The formulas for the frequencies include both the physical characteristics of the
plate material and the characteristics of the elastic Winkler basis.
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Beryn.  Ilomi6mi  3amadi  9acTKOBO — po3DIAOaliicss y  IPamsx
C.O. AMbGapriymsiaa [1], €M. Tepmynoa E.M. [2], B.3. Bmacosa i
M.M. JleontseBa [3], O.0. Pacckazosa, I.I. Coxomoscrkoi Ta M.O. Illyneru [4],
10.M. Tapuomnonbcekoro ta A.B. Pose [5] Ta iH. [6]). Pa3om 3 Tum, y Oinbiiocti
Ha3BaHUX POOIT (32 BUKIIIOUEHHSM [6]) BIUIMBOM IONEpedHux aedopmarii y
IIUX MOJEJSIX aBTOPH HEXTyBaJM. BIUIMBY mornepeyHoro oOTMCHEHHS Ha BHILI
YaCTOTH KOJHMBAaHb IUIACTHH 1 OOOJIOHOK INPUCBSIYEHO 3HAYHO MeEHIIe poOiT. Y
OimbIIOCTI  BWIIANKIB Taki JOCHI[UKEHHS TIPOBOAMJINCH Y IIOCTaHOBKAaX
MIPOCTOPOBOI 3a1adi Teopil mpykHOCTi [7].

IMocTtanoBa 3amaui. Posrmamaerecss HampyKeHO-IeOpPMOBaHHN CTaH
KpyIJIoi IUIMTH 3 TpaHCBEPCAIbHO-i30TPONHOTO Matepiamy pamiycom R,
3apToBIIKK 2N, BigHeceHOi 0 WMIiHAPMYHOI cucTeMu KkoopauHat I, 6,
Bupasu g HampyskeHb Y HONEpPEeYHHX Mepepizax IUIMTH MOKHA 3aIHcaTd y
BUTJISAAI 3aJIeKHOCTEH Big  3ycWiIb 1 MOMEHTIB M TPaHCBEPCAIBHO-
130TpomHOTO MaTepiany [6]:
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Jie TO30BXHI 1 MONEepeyH] CUIIM , a TaKOX 3THHANIBHI 1 KPYyTHI MOMEHTH
BUPQXKAIOTHCSI Yepe3 BiIOMI IHTETpajbHI 3aJ€KHOCTI BiI BIiAMOBIAHUX
HaTIpy>KEHb
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V Bumajky wapHipHoro omepts no kontypy I =R rpanuuni ymosu
3aMUCYIOTHCS
HAaCTYITHIM YHHOM:
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Bpaxaersca, mo mmra (O0<r<R) nexurs ®a npyxniii ocHOBi
Binknepa i HaBaHTa)KeHa JMHAMIYHHM HaBaHTAXKEHHAM (] (I’, t) . Po3paxynkose

PIBHSHHS BHUMYIICHUX OCCCHMETPUYHUX KOJHMBAaHb IUTUTH MOXKHA 3aIHCaTH y
BHIJISII [6]:
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Ey,I[GMO BBa)XXaTH, 11O OJIs T'OJOBHHX KOJIHMBaHb pOSB’ﬂBOK 3a/:[aqi MOXXHa
3alrcaTH Tak:

w(p,t) =w(p)sin pt,, (6)
e P —4acTora BUMYIIEHUX KOIUBAHb.

PosrnsHeMO OKpeMuii BUITA 0K, KOJIU 30BHIITHE HABAHTAXKEHHS MOJKHA
TaKOXX 3alUCaTH Y TOAIOHOMY BUTIISII
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ac a}l — — YaCTOTH BJIACHHUX KOJIMBAHb.
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MarThb BUI'JIAM:
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YacToTH BIACHUX KOJIHMBaHb IUTACTHHH Y LIEOMY BHIIAJKy MOXKHA 3HAWTH 32
hopmymoro

(12)

3ayBaXMMO TIpH IbOMY, IO JUI1 OTPHMaHHS YHMCIOBHX pPE3yJbTaTiB 3a
dopmynamu (11), (12), xkpim yCixX IHIINX BETUYNH, HEOOXITHO 3aJaBaTHCS IIE i
sHauenHaM TosmmuM mimtH 2N . OcraHHe HeoOXimHO Ui BH3HAYCHHS
napametpiB M i kl =kh.

BucHoBku. OTpuMaHi piBHSHHA Ta 3aJIEKHOCTI BPaxOBYIOThH JIOJATKOBO
mo nedopmamii TOMEepeyHOro 3CyBy Ime W aedopmariito IOMepedHoro
OOTHCHEHHS, BIUIMB HOPMAalbHOIO HAalpyKeHHA Oy, a TaKoX iHepIir

obOepTaHHsS TOMEPEYHNX Iepepi3iB IUIMTH. SIKIO0 TOKIACTH HYIIO BEIHYMHH

E

14 . . . . . P
— =0, v"=0, 1o orpumaemo BianosimHi sanexuocti KracuuHOi TEOpIi

P 14
TOHKMX TimacTHH. IlokmazeHHs Hymio koedimienta Ilyaccoma (V" =0)
NIPUBOJUTE JIO PE3yJbTaTiB TEOpii IUIMT, IO BpaxoBYe TUIbKH nedopmarito
TIOIIEPEYHOTO 3CYBY.
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