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JlociiKeHo BijIbHI KOJIMBAHHS TPUIIAPOBUX KOMITO3UTHUX CEH/IBIY IIACTHH.
30BHIMAI (HUIBOBI) MIApU € 130TPONHUMH ab0 OPTOTPOIHUMH 3 OIHAKOBHMU
NPYKHAMH KOHCTAQHTaMH, a 3allOBHIOBaY Ma€ COTOBY ayKCEHTHYHY CTPYKTYpY 3
HeratuBHUM KoedimieaTom Ilyacona. Po3rimsHyTO mIeCTHKYTHY (QOpMY COT
(puc. 1), mns gxux BHKOpHCTAaHO Bimomi Qopmymu [1, 2] amsa oGuucieHHS
MarepiajJbHUX BIACTUBOCTEH 3alI0BHIOBaYA.

Anxetic Iy !
honeyeomb

Puc. 1

Jiist noOyoBu MaTeMaTHYHOT MOJIENI 3a/jaul BUKOPUCTAHO YTOUYHEHY TEOpito
IUTACTHH TPeThoro mopsiaky (teopiro Pemmi, TSDT [3]). [Jns posss3anHs 3amadi
BUKOpUCTaHO Merox Pitna y crmomyueHHi 3 Teopiero R-dynkiii [4]. Buseneno
aHaiTHYHI (GOpMyJIM Ui OOYHCICHHS MAaTepialbHUX BIIACTHBOCTEH CCEHIBUY
IUTaCTHH, SIKI 3MIHIOIOTBCSI 332 TOBIIMHOIO IUIACTHHH. Po3pobieHo mnporpamze
3a0e3neveHHs JyUIsl BUBYEHHS JUHAMIYHOI MMOBEJIHKMA CEHJBHY IUIACTUH CKJIAJHOI
reoMeTpudHOi (JOPMHU Ta PI3HWUX THINB T'paHUYHUX YMOB. OpepikaHi pe3ynbTaTu
TTOPIBHSHO 3 BITOMUMH.

Hanpuknan, B Tabn. 1 mpencraBieHO Take MOPIBHSAHHA 3 pe3yibTaTamu [2]
JUIsl KBAJIPATHOI IUIACTHHM 3arallbHOi TOBUWMHK /i, 3 HACTYIHUMH [lapaMeTpamu:

h,=0.1m, E=69TITla, p=2700 kM, v=033, a=b= 20h, . lo3HavyeHHs

C, S, F BiAMoBiatoTh pi3HUM I'paHUYHUM YMOBaM Ha CTOpPOHAax IUIACTHHH, a came
C — )KOpCTKe 3aKpiluieHHs], S — mapHipHe oOnupanHs, F — BiutbHKH Kpall. Y mpari
[2] aBTOpH 3aCTOCOBYBJIM TEOPIiIO MEPIIOTO MOPS/IKY Ta METO/I CKIHUEHUX eJleMEH-
TiB. HaifOibIa pi3HUII CIIOCTEPITaeThCS 32 JKOPCTKOTO 3aKPIIICHHS CTOPIH IIac-
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CEKLISA 3 — MEXAHIKA HEOHOPIOHWX TBEPOMX TIJT, METAMATEPIAJTIB TA HAHOCTPYKTYP
SECTION 3 - MECHANICS OF NONHOMOGENEOUS SOLIDS, METAMATERIALS, AND NANOSTRUCTURES

TuH. 71 MapHIpHO 3aKPIIUICHAX IDIACTUH PE3yIbTATH MalkKe CIiBIAIAI0Th.
Ta6muus 1. [TopiBasiaHs ocHOBHOT YacToT A = A/ (27) [Hz] cennBuu kBagpatHol

IIJIaCTUHU 3 i3OTpOHHI/IMI/I JIMObOBHUMHU IIapaMH Ta ayKCETUIHUM 3aIlIOBHIOBAYEM
(h/a=0.1m,2a=2b=20h, t/1,=0.01385, h,/l,=1)

9° method CCCC  SSSS CSCS CCCF SCSF  CFCF

-10 RFM 26325 151.09 214.37 176.19 95.86 163.66
[2] 276.81  151.55 222.49 183.10 96.48 170.14
35  RFM  260.19  149.26 211.89 174.15 95.70 161.77
[2] 273.55 149.73 219.83 180.90 95.32 168.09
55  RFM  248.54 142.32 202.53 166,50 90.31 154.67
[2] 261.19  142.85 209.68 172,50 90.91 160.25
-80  RFM 102.83  58.28 85.03 70.09 37.01 65.21
[2] 108.60  58.97 86.32 70.79 37.42 65.60

Jnsa imocTpariii MOKIMBOCTEH 3ampoIlOHOBAHOTO MIiAXOXy BHBUYEHO BiNBHI
KOJIMBAHHS TUIACTHUH CKJIATHOT TeoMeTpHYHOl (OpPMH TIPH HASBHOCTI BHPI3IB Ta
OTBOPIB.
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FREE VIBRATION OF SANDWICH PLATES WITH AUXETIC HONEYCOMB CORE

This study investigates free vibrations of the sandwich plate with auxetic honeycomb core
and isotropic or orthotropic face sheets. The third order shear deformation theory (TSDT) is
applied to construct mathematical model. The variational Ritz method and the R-functions
theory are used to solve the given problem for plates with a complex form and different
boundary conditions. Analytical formulas are obtained to calculate the effective material
properties of the composite structure. The reliability and accuracy of the proposed method
have been validated via comparisons of the present results with known ones for square
plates with different boundary conditions. Some examples of the sandwich plates with
complex form are studied. The effect of geometric parameters of auxetic material, sizes of
the cell, inclined angles, the thickness ratio of layers, was investigated.
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