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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuyHHuX pyopHK: 30.19.17

Tema gucepranii:
1. "CraTnyHM pe3oHaHC" y 3a1a4yax AedOpMyBaHHS Ta CTIMKOCTI UIHAPUYHUX | KOHIYHUX 000JIOHOK

2. "Static resonance” in deformation and stability problems of cylindrical and conical shells

Pedepar:

1. O6'exToM pocmigkeHHs € eOpMyBaHHS i CTIMKICTb NPYKHUX KPYTOBUX LUIHIPUYHUX i OJIOTUX 3aMKHYTUX
KOHIYHMX 000JIOHOK IIpU [1ePioAUYHO HEOQHOPITHOMY B OKpy>KHOMY Hanpsimi HIIC, a TakoxX pe3ysbTaTtu
pospaxynky HJIC i cTifikocTi JaHUX KOHCTPYKLii 3 BUkopuctanHsam [TK ANSYS. MeToto aucepralifiHoi po6oTH €
4yCeJIbHE BUBYEHHS €(EKTy "CTATUYHOTrO PE30HAHCY" B 3aJja4ax NPYKHOI fedopmalii i CTiMKOCTi HUIHIPUYHUX i
3aMKHYTHX ITOJIOTUX KOHIYHMX 000JIOHOK NP NEPiOANYHiN B OKpyKHOMY Hanpsimi 3miHHOcTi HIIC, 06yMoBIIeHiit
Pi3HMMHU NIPUYMHAMY, @ TaKOX OLiHKa npugatHocTi [IK ANSYS 1o po3paxyHKy BKazaHUX 3a7a4. Po3rismaeTbcs Koo
[IMTaHb, [IOB'I3aHUX 3 YUCEJIbHUM JOCiIXeHHIM B cepenosuii [TK ANSYS nedopmyBaHHS i CTIKOCTI IPY>KHUX
KPYrOBUX LIWJIiHAPAYHUX i IOJIOTUX 3aMKHYTUX KOHIYHUX OO0JIOHOK 3 IEPIOAMYHO HEOGHOPIAHUM B OKPYKHOMY

Hanpsmi HIC, o6ymoBieHUM pisHUMYU ITpuunHamu. [1pu IbOMy OCHOBHA yBara IpUAiisSeTbCsl JOCIIPKEHHIO e(eKTy



"CTaTUYHOTO PE30HAHCY", CYTh SIKOTO IOJISITA€ B iCTOTHOMY 30i/IbIIEHHI [IONIEPEYHUX NTEePEMIlIEHb OOOJIOHKH i
Pi3KOMY 3HMKEHHI HaBaHTaKE€HHS il BUITy4yBaHHS IIPY NIEPiOIUYHIN B OKPY>KHOMY Hanpsami 3minHocTi HIIC,
CIIiBIIaJa04o0i 3i 3MiHHiCTIO nepuoi GopmMHU BIACHUX [10NIEPEYHUX KOJIMBAaHb 000JIOHKU. PO3paxyHKOBUM LIJISIXOM
BCTAHOBJIEHA HASBHICTb "CTaTUYHOIO PE30HAHCY" IS UUJIIHAPUYHUX 000710HOK npu HIIC, 06yMOBI€HOMY :
[ePiOANYHO HEOLHOPIAHMM B OKPY>KHOMY HaIlpsAMi OB3[IOBKHIM CTUCKaHHSAM; [I€PIOJUYHOIO II0YaTKOBOIO
HEIOCKOHAJIICTIO TP OCbOBOMY CTHUCKaHHI; IEPIOAMYHOIO [I0YAaTKOBOIO HEOCKOHAJIICTIO [IPY 30BHIIIHBOMY TUCKY;
a TaKO>X [J1s1 IOJIOTMX KOHIYHMX 000JIOHOK 3 I1EPIOJUYHOI0 B OKPY>)KHOMY HaIpsIMi HEJJOCKOHAJIICTIO IIpU
30BHIIIHBOMY TUCKY. B niepmux TpbOX BUIAJKax "pe30HaHC" BUABJIEHUN Y PAMKaX T€OMETPUYHO HEJIIHIMHOTO
ananizy HJIC i crifikocTi, eeKT 3HIKEeHHsI TPaHUYHOTO HaBaHTaKeHHsI ckiazae 40-50%. [list HemocKoHaoi
KOHiYHOi 060710HKY edeKT oflep>KaHui Mpy pillleHHi JiHiiHOi 3aaad4i i cknangae 30%. ITokazaHi MUPOKi MOKIIUBOCTI i
edekruBHicTb [IK ANSYS. Pe3dynbraTtu guceprauiiiHOi po60TH BIPOBAIKEHO B y400BUIA ITpoLec Ha Kadeapi
OyZIiBesIbHOI MeXaHiKM Ta OIIOPY MaTepiasis Jlep>kaBHOTO BUIIOTO HaBYAJIbHOTO 3akiiazny "TIpuaHinpoBcbka

IepkaBHa aKafieMis Oy[iBHMLITBA Ta apXiTeKTypu"

2. Problems of deformation and stability of elastic circular cylindrical and closed shallow conical shells undergoing
non-uniform strain-stress state (SSS) of different nature is numerically studied in ANSYS software. The work is
focused on the effect of "static resonance". This effect consist in the increase of static lateral deformation of the
shell and decrease of it limit load in a case of non-homogeneous SSS similar to the form of it first eigenvibration
mode. The existence of "static resonance" is proved for cylindrical shells with SSS due to 1) periodically non-
uniform in circumferential direction axial loading; 2) periodical initial imperfections in the case of uniform axial
loading; 3) periodical initial imperfections in the case of external pressure for cylindrical and conical shells. In the
first three cases "resonance” was find out by geometrically non-linear solution and consist in 40-50% limit load
decrease. For the imperfect conical shell this effect was find out by linear solution and consist in 30% critical load
decrease.
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