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AnHoTtanusi. V3ydeHue moBeneHus Ae(POpPMAIIMOHHBIX BOJIH B YIPYTUX 000JI0YKaX
SIBJISICTCSI BaYKHOW 4YacThIO COBPEMEHHOM BOJHOBOM AMHAMHUKHA. B TO ke Bpems BIIMSHUE Ha
BOJIHOBOII mporiecc B pU3NUeCKN HEMUHEHHBIX YIPYTruX cTpykTypax [llamens kak mpu npo1oibHOM
3aTyXxaHUU CTPYKTYPHI, TaK U B YIIPYTOW Cpelie B JIMTepaType HE u3ydanaoch. B nmanHoil paboTe MbI
UCCIIeTyeM BIUSHUE CTPYKTYPHOTO NeMI(UPOBAHMS U OKPYXKAIOIIEH cpeibl Ha paclpoCTpaHEeHUe
HEJTMHEHHBIX BOJIH Jepopmariuu, 4To TpeOyeT KOMIBIOTEPHOTO MOJICTUPOBaHMs. TeKymmii moaxo
HCIIOJIB3YETCS MPU MOCTPOEHUU PA3HOCTHBIX auarpaMm. llosydeHHbIe B pe3ylibTaTe pa3HOCTHBIE
pacyeTsl MTO3BOJUIN HAM HHTEPIPETUPOBATH (U3HUUECKUE TIPOIIECCHI.

KiroueBble ¢ji0Ba: HEMMHEWHBIE BOJTHBI, YIIPYTHe MUIUHAPUIECKIE 000TOUKH.

SIMULATION OF A WAVE PROCESS IN A SHELL WITH PHYSICAL
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Abstract. The study of the behavior of deformation waves in elastic shells is an important
part of modern wave dynamics. At the same time, the influence on the wave process in physically
nonlinear elastic Shamel structures both during longitudinal attenuation of the structure and in an
elastic medium has not been studied in the literature. In this paper, we study the effects of structural
damping and the environment on the propagation of nonlinear deformation waves, which requires
computer simulation. The current approach is used in the construction of difference diagrams. The
resulting difference calculations allowed us to interpret physical processes.

Keywords: non-linear waves, elastic cylinder shell.
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CrnenoBaTesbHO, CKOPOCTh BOJIHBI CBEPX3BYKOBASI.

BiusiHHE TocTeNny OKpy Karoleil cpeipl (S1) yBEIMUMBAET CKOPOCTh BOJIHBI.

KoHCcTpyKIIMOHHOE JeMI(pHUpOBaHUE B MPOAOJIBHOM HampaBieHuu (So=>0)
OKa3bIBAET BJIMSHUE HA aMILUIUTY]y BOJIHBI. DTO BIHMSHHUE UCCIEIYETCS C IMOMOIIBIO
yrcineHHoro pemieHus ypaBHeHuid Illamens mpu Sp>0. B kauecTBe HauaIbHOTO
ycioBus nipuHumMaeTtcs perienue (11) mpu t=0.
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BosiHoBoe umcino K — mpousBonbHas BenuuMHA. PasHocTHas cxema Juis
ypaBHeHus (10) umeer B
n+l n n+l n+l n n
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[IpoBeneno uwmcienHoe wuccienoanre wmonenu (10), (11) ¢ nomomibio
pasHocTHOM cxembl (12). Pe3ynbTaThl mpUBEACHBI HA PUCYHKAX HUXKE.

Puc. 1. OrcyrcTBue BiausiHUS OKpyKatoried cpebl (S1=0) 1 KOHCTPYKIIMOHHOTO JeMII(pUpPOBaHUS B
npoaosbHoM (So=0) Hanpasienun, k=0,3

[Ipy OTCYTCTBMM BIUSHHUS OKpPYXaKIIEH cpeabl M KOHCTPYKIIMOHHOTO
nemMn@upoBaHus B MPOJOJIHHOM HAIPaBICHUH, CKOPOCTh M aMILIUTY/la BOJIHBI HE
MeHnsieTcs (puc. 1). OTo 03HaYaeT 4To CKOPOCTh ABUKEHHS CBEPX3BYKOBAs.
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Puc. 2. OTcyTcTBHE KOHCTPYKIIMOHHOTO JIEeMII(UPOBAHUS B TIPO10JILHOM (So=0) HarpaBJieHUH MIPH
HAJIMYMH BIMSHUS OKpYKaroliel yrnpyroit cpemsr (S1=1), k=0,3

[Ipy OTCYTCTBMM KOHCTPYKIIMOHHOTO JeMI(UPOBAHUA B MPOJOJIHHOM
HaIpaBJICHUU U HAJIMYUU BIUSHUS OKPYXKAIOIIEH yIpyroi cpeibl aMIUIUTy1a BOJIHbI
He MeHseTcs. JIBHKeHre TPOUCXOIUT B MOJIOKUTEIIBHOM HarpasiieHuH (puc. 2). 31o
03HA4yaeT, YTO CKOPOCTh IBUKEHUS YBEIUUUBACTCS.

Puc. 3. Hanuure BIUsSHHUS KOHCTPYKIIMOHHOTO IeMIT()UPOBAHKUS B ITPOIOJIHHOM HarpaBiieHuH (So=1)
W OKpYyKaroleit ynpyroii cpeas (S1=1), k=0,3

[lpy BIMSAHMM  KOHCTPYKIIMOHHOTO  JaeMi(upoBaHWss B  MPOIOIHLHOM
HATPABIICHUU U HAJIMYUH BIIMSTHUSI OKPYKAIOIMIEH YIPYTro Cpeapl aMIUINTY 1a BOJTHBI
nagaer. JIBHKeHHWE TPOUCXOAUT B TOJOXKUTEIHLHOM HamNpaBlIE€HUH, CKOPOCTh
JBI)KEHUS yBeIu4YuBaercs. (puc. 3).

Pa6ora BeimosiHena npu noaaepxkke rpanra POOU Ne 19-01-00014a.
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