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1. TpuBuMipHi epekTu y Hanpy>xeHo-AedOPMiBHOMY CTaHi CTEP>KHIB Ta 6aJI0K IIPU PO3IMOBCIOKEHH] Y HUX

HECTalliOHapHUX MIPYKHUX XBUJIb.

2. Three-dimensional effects in the stressedly-deformed state of the bars and beams in the time of non-stationary
elastic waves distribution.

Pedepar:

1. O6'exT mocniiKeHHs - TPUBUMIPHI IMHAMIUHI piBHSIHHS Teopii Npy>KHOCTI. [IpeMeT gocifiKeHHs - OHOBUMIpHI
PIBHSIHHS, 110 [103BOJISIOTh BUBYATU TPUBUMIipHI epeKTy 1106113y PPOHTIB HecTallioHApHUX IIPY>KHUX XBUJIb Y
CTEPXKHSIX Ta 6anKax. MeTa JoCliIyKeHHs - 100y0Ba HOBUX YTOUHEHUX OJJHOBUMIPHUX MOZeJel AMHaMIK/
KOHCTPYKLIiH, 5IKi 6 103BOJINJIY PO3B'I3yBaTH 33[1a4i PO BUIPOMIHIOBaHHS HECTAL[iOHAPHUX NPY>KHUX XBUJIb Bif
PanTOBO HAaBaHTAXXEHOI I'PAHNLIi Ta BUBYATH yCEPEJHEHY KAPTUHY TPMBUMIDHUX SBUIL IOOIN3Y PPOHTY TAKUX
XBWJIb. MeTOJ| IOCIIIZIPKEHHS - METOJ], aCUMIITOTMKO-TPYITIOBOT'O aHali3y, SIKMI BUKOPUCTOBYBABCS SIK Ha eTalli
BYBEJICHHS] YTOUHEHMX OJJHOBMMIPHUX PiBHSIHB TaK i Ha €Tali MoOyI0BY iX aHaIITUYHUX PO3B'sA3KiB. [Ipy npomy 1is
OTPMMAaHHS HOBUX MOJieJIell JuHaMIK1 CTep>KHiB Ta 6aJIOK BUKOPUCTOBY€ETLCS MO/IBiliHE, a00 HEMiHIMaJIbHE,

CIIPOLIEHHS TPUBMMIPHUX AVMHAMIUYHUX PiBHSIHb T€OPii IPY>KHOCTI, OCHOBHOIO iJI€€I0 SIKOTO € MO€IHAHHS JBOX



panime pocuigxenux O.1. [llaMpOBCLKMM BapiaHTiB MiHIMAJIbHUX CIIPOLIEHDb Y B3a€MOIIEPIIEHAVKYISIPHUX
nJIoLMHaX. Y pe3ysibTarti BiloyBa€ThCs Nepexil] Bi TPMBUMIPHUX PiBHSIHb T€OPii IPY>KHOCTI 10 OJHOBUMIPHUX
IVHaMiYHUX PiBHSIHB, OiJIbIll TOYHUX, HDK 3arajibHOBinOMI. PO3B'SI30K 3a51a4 [P0 BUTIPOMiHIOBAHHS Y CTEP>KHSIX Ta
6aJsikax HeCTal[iOHApHUX NPYKHUX XBUJIb Bifl pallTOBO HAaBAaHTAKEHOI I'PaHMLi OTPUMYETLCS y BUTJISIAL PSILiB
aBTOMOJEIbHUX (PYHKILiM, AesiKi KoedillieHTH SKUX 3HaXOAThCS 32 JOMIOMOTOK0 PEKYPEHTHUX (POPMYTI, a iHIIi €
KOHCTaHTaMU iHTE€rpyBaHHS i 3HaXOThCS i3 TPaHUYHUX YMOB. PO3p00J1€eHO MeTOAUKY IOOY0BU i3 TPUBUMIPHUX
IVHaMiYHUX PiBHSIHb T€Opii IPY>KHOCTi OJHOBUMIPHUX PiBHSIHb IMHAMIKU CTEP>KHIB Ta 6ajloK. IIpu 1IbOMy B yCix
BUIAJIKaX OTPMMAHUX YTOYHEHUX PiBHSIHb NOPSIOK LUX PiBHSIHD 3aJIMIMIAETHCS TAKMM K€, SIK i y BUMIAJIKy BilOMMX
PIBHSIHB, 1110 OIMCYIOTh TIOB3TOBXKHI UM NornepeyHi xauii. To6To GpakTUYHO HOBi YTOYHEHI PiBHSIHHS MalOTh TaKy XX
NIPUKJIAZAHY CTPYKTYPY, K i BiTOMi PiBHSHHS, ajle IIPU LIbOMY 3'SIBJISIE€TbCS MOXKJIUBICTh BpPaXyBaHHS TPUBUMIPDHUX
eeKTiB B 30Hi 106113y (PPOHTIB 30ypEHb, K BilOMUX (3CYB, iHepLis 06epTaHHs), TaK i HOBUX. 30KpeMa, BIEpILe
BPax0OBaHO JedopMallii ONepeyHoro nNepepisy CTepKHiB Ta 6aJI0K, BUSIBJIEHO €(PEKT YTBOPEHHS KBa3U(PPOHTIB
IBOBUMipPHUMX Ta OJIHOBUMIDHUX XBUJIb y CTEPKHSAX Ta OaJIKaxX 3 IPSIMOKYTHUM IOTNIEPEYHUM TEPEPiI3OM. Y BCixX
BUIIAJIKax OTPUMMaHUX PiBHSIHb IIBUJKOCTI PO3IOBCIO/I)KEHHS (POHTIB HECTALIOHAPHHUX MIPY)KHUX XBUJIb
BiZ[IOBiJAIOTh TPUBUMIDHUM PIBHAHHAM TeOPii MPy>KHOCTI. [I0piBHAJIbHI JOCIIIKEHHS BiINIOBIIHO 0 OTPUMaHUX
PE3yJIbTATIB 3TiJHO 3 YTOYHEHOIO TEOPIEIO Ta KJIACUYHOIO TEOPi€l0, @ TAKOX Teopielo Tuny THUMOIIEHKO MoKa3aH,
1110 BilOMi pe3yJIbTaTH € MOBiJIbHO 3MiHHOIO aCUMIITOTHUKOIO BiTHOCHO 1O OiJIbIll TOYHMX PO3B'sA3KiB. Pe3ybTaTi
po60TH BIIPOBAIKEHO HA €Talli IPOEKTYBAHHS KOHCTPYKLiN i CUCTEM HOBOI TexHIKM Ha nignpueMctsi AO "MoTtop-
Ciy" Ta npu BUKJIQZIAHHI CIeLjaJIbHUX KYPCiB IJ1s1 CTYyIEeHTIB cretianbHOocTel "[Ipomuciose i HuBinbHe 6yIiBHULTBO"
Ta "MicbKe OyAiBHULITBO Ta rocriofapctBo” Ha ¢akysbTeTi ByniBHUIITBA Ta BOgHUX pecypciB 311A
MOHMonogbscniopty YKpaiHu. ['anysb 3acTOCyBaHHS - aBia- Ta pakeTOOyAyBaHHS, IPOEKTHO-KOHCTPYKTOPCHKIi

poboTu.

2. The research object is three-dimensional dynamic equations of elasticity theory. The subject of the research is
one-dimensional equations that allow to learn three-dimensional effects near the elastic nonstationary wave
fronts in the bars and beams. A purpose of the work is finding a new specified unidimensional dynamic models of
constructions that would let solve a problem of the nonstationary elastic waves distribution in the time of
suddenly loaded boundary and learn the average three-dimensional picture such waves. The research method is
the asymptotic-group analysis that was used both on the phase of derivation of the specified equations and on the
phase of searching their analytical solutions. To get new dynamical models a nonminimal simplification of three-
dimensional dynamic equations of elasticity theory was used. The main idea of this method consists of combining
two investigated by A. D. Shamrovskii orthogonal variants of a "minimal" simplifications. The result of such
combining is the transition from the three-dimensional dynamic equations of elasticity theory to the one-
dimensional dynamic equations which are more accurate than the known ones. The solution of the problem of
elastic waves spreading from suddenly loaded bars and beams border is received in series of self-stimulating
functions whose coefficients are found using the recursive formulas and some are the integration constants and
are found from the boundary conditions. There has been developed the methodology of building unidimensional
dynamic bending equations and equations of longitudinal deformation of bars and beams from the three-
dimensional dynamic equations of elasticity theory. Along with that in all cases of derived equations their degree is
the same as in known ones that describe longitudinal and transversal waves. That is, practically new specified
equations have the same applied structure as the known equations but there appears an opportunity to take into
account the three-dimensional effects in the perturbated area both well-known (displacement, rotary inertia) and
the new ones. In particular, there are first taken into account cross-section deformations in bars and beams and
also there is found the effect of two-dimensional and one-dimensional wave quasi-fronts arising in bars and beams
with the rectangle cross-section. All speeds of the nonstationary elastic waves fronts for all received equations are
the same as for elasticity theory three-dimensional dynamic equations. The comparison of the research results
with the classic theory and Timoshenko theory results showed that the well-known results have a slowly varying
asymptotic behavior comparing to the more accurate solutions. Results of the work are implemented on a
construction phase and a phase of new machine designing in joint-stock company "Motor-Sich" as well as in



Building And Water Resources faculty of Zaporizhzhya State Engineering Academy in the studying process. A range
of application is aircraft building, rocket production and planning and designing work.
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