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[Ipu mpoexTyBaHHI JeTanei MamuH Ta €JIEMEHTIB KOHCTPYKIIH HE0OXiaHO
BpaxOBYBaTH YacTOTH 1 (GOpPMHU BUIBHUX KOJWBaHb KOHCTPYKIlil, OCKUIBKH IPH
CHiBHAaJaHHI YacTOTH 30BHINIHBOI CHIM 3 YacTOTOIO BITBHUX KOJHMBAHb
CIIOCTEpITaeThCsl pyHHIBHE sBHINE pe3oHaHCY. [[wmiHIpwdHi 0OOJIOHKHA IIMPOKO
BUKOPUCTOBYIOTBCS Y PI3HHUX Taly3sXx MPOMECIOBOCTI OCKUIBKH MAalOTh BHCOKY
MIIHICTh Ta CTIHKICTh NP BIMHOCHO HEeBeNMKiA Maci. ITiABHINCHHS MIIHICTHUX
XapaKTePUCTHK 13 30CpEKEHHSIM MAacH MOXKHA 3IIHCHIOBATH 3a PaxXyHOK 3MiHH
TreOMETPUYHHUX IIapaMeTpiB TAaKUX SK TOBLIMHA CTIHKM oOosioHku [1] abo dopmu
norepeyHoro mepepizy [2]. OgHuM i3 CrOCOOIB 3MiHM MOMEPEYHOrO Mepepizy €
roppyBanHsi. BuszHaueHHIO YacTOoT i (GOpM BUTBHHUX KOJIMBaHb IHIIHAPUIHHX
000JIOHOK 3 TO(GPOBAHWM TIOTIEPEYHUM TEPEPi3OM METOJOM CIUIAMH-KOJIOKAIii
pucBsYeHi pobotu [3, 4, 6].

MeTor0 1aHOTO TIOBIIOMJICHHS € BU3HAYEHHS 9acTOT i (OpM BUTLHUX KOJHUBaHb
MPYXKHOiI ~ 130TPOMHOI  HE3aMKHYTOI  IHJIIHAPWYIHOI  OOOJIOHKH  KPYrOBOTO
roppoBaHOTO MOMEPEYHOro Mepepi3dy CTAIOT TOBIIMHHU 3 YKOPCTKO 3aKPITNIEHHUMH
TOPLSIMM Ha OCHOBI METOJMY CKIHYEHHMX €JIEMEHTIB; BCTaHOBJICHHS 3aJIC)KHOCTI
YaCTOTH BUIBHUX KOJIUBaHb BiJl TYCTHHU ro(pyBaHHS.

Jlyist po3paxyHKiB 3aCTOCOBAHO IIPOTpaMy JJIsl IHKEHEPHOI'0 aHali3y METOA0M
ckinueHHux enemeHTiB — FEMAP 3 poss’szyBauem NX Nastran [5]. OOGpanwuii
HporpamMHuii 3aci0 1a€ MOMIIMBICTh KOPUCTYBaYy OLIHUTH MOBEIIHKY KOMIT IOTEPHOT
MOJIeTi KOHCTPYKLIi B peaJbHUX YMOBaX eKcIulyaralii, AaTH OLIHKY ii Hecydoi
31aTHOCTI 0€3 3HAYHUX 3aTpaT Yacy Ta KOIITIB.

B skoCTi i30TpOIHOr0 MaTepiay obupanach ctaib (Moxyis FOnra E =214 Al a,

koedimient Ilyaccona v = 0,32, ryctuna p = 7820 éa/ 1 3 ). [lapameTpuuHi piBHSHHA
CepeMHHOT TIOBEPXHi 000JIOHKH:
x(p)= (R +rcos(k(p))cos¢ ;

y(o)= (R + rcos(kgo))sinqp,

ne R — panpiyc 0Oa3oBoro koma, » — amiultyaa ropp, kK — ryctuHa rodpyBaHHS.

124



JluHaMika HEOTHOPITHUX CEPEIOBHII]

Bucora, ToBmIMHA CTiHKM OOOJIOHKM Ta pajaiyc ©0a30BOTO KoJia Taki X SK JUIS
MTTHIPUIHOT 000JIOHKH 13 3HAYEHHSIM eKcrieHTprcuTeTy ¢ =0 [2].

B pesynbraTi po3paxyHKiB: PO3B’sA3aHO TECTOBY 3a/1a4y, OTPUMAaHI pe3yJIbTaTH
BIZIPI3HSAIOTHCS HAa HE 3HAYHY BEJMYMHY Bifl pe3ysbTaTiB [4]; OTpUMaHO 4acTOTH i
(hopmu BiTBHUX KOJWBaHb TOCIHIHKEHOT OOOJOHKH 3 Pi3HOIO TYCTHHOIO TO(PYBaHHS
13 30epeKeHHSIM Macu 000JIOHKH; BCTAHOBIICHO 3aJIG)KHICTh YaCTOT BUILHUX KOJMBAaHb
Bifl KiTbKOCTI To(p. 3MiHa GOPMH TOMIEPETHOTO TIEPEpPi3y 3a paXyHOK TodpyBaHHS Ja€e
MOJUIUBICTh KEPYBaTH CIEKTPOM YacTOT BUIBHHMX KOJIMBAHb JIJIsl BUBEICHHS OOOJIOHKH 3
PE30HAHCHOTO PEXKKMMY, IO € aKTYalbHOK MpPOOJIEeMOI 1 MOTpeOye IMOJaBIIOro
JIOCIT JUKCHHSL.
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FREE VIBRATIONS OF AN UNCLOSED CYLINDRICAL SHELL WITH A CIRCULAR
CORRUGATED CROSS-SECTION

Frequencies and shapes of free vibrations of elastic isotropic unclosed cylindrical shell
with a circular corrugated cross-section of a constant thickness and with a rigidly fixed face
ends are calculated. A program for finite element analysis FEMAP with NX Nastran solving is
used for calculations. It is established that the change in the shape of the cross-section due to
corrugation makes it possible to control the spectrum of free vibration frequencies to
withdraw the shell from the resonance regime.
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