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AHHoTaumsA. Kak nokasbiBaeT npaktuka, Ansi pacyérta konebaHuii cenb-
CKOXO3SINCTBEHHBIX MaLUMH MOXHO PEKOMEHAOBATb METOA HayarbHbIX napame-
TPOB B pPa3nu4HbIX €ro MOANMMKaLMSIX, METOL AUHAMUYECKUX KECTKOCTER 1 0a-
HOTUMHBIN C HUM MEeToA AMHAMUYECKUX NoaaTnuBocTei. PaspaboTtka anroputmos
pacuéTa, oTpaxarLimx NoapoOHOCTM YCTPOMCTBA CUCTEM, NPUBENM K BO3HVKHO-
BEHUIO MaTeMaTUYECKNUX Mogenei konebaTenbHbIX CUCTEM, KOTOPbIE MO3BOSAOT
NpOBOAMTL TEOPETUYECKME UCCNEeN0oBaHNS KonebaHuin u UsyyeHve BRUSHUA Ha
HMX Pa3nUYHbIX 3NIEMEHTOB KOHCTPYKLUM M UX napaMeTpoB. [NpoBenéH cpaBHu-
TEMbHbIN aHanNM3 TOYHOCTU pacyéTa COOCTBEHHbIX YaCTOT M3rMBHbIX konebaHwui
CTEPXKHS, MOMYYEHHbIX peLleHnem anddepeHUmanbHOro ypaBHEHUst COBCTBEH-
HbIX M3rMOHbIX KoneGaHWii CTEPXKHS U ANs ABYX peanv3aumn MeTofa HavanbHbIX
napameTpoB. PaccMoTpeHa 3aaya 0 COGCTBEHHBIX U3rMBHBIX koneGaHWsiX OfHO-
POAHOro CTEPXHS ANMHONM ABa MeTpa. [Npu pacyétax no metogjam Mankncrena
H.O. u Muns M.J1. cTepxxeHb Aenunu Ha paBHble y4YacTku. [na «nnasatoLero
CTEPXKHSI» MACChl y4acTKOB PasHECEHbI MO MX KOHLAM, AN CTEPXKHS C LUapHUP-
HO OMEPTbIMU KOHLL@MU Macchl COCPEOTOUNBAEM B CepeanHe y4yacTkoB. Hamu
pa3paboTaHbl anropuTMbl PacyéTa 1 KOMMbITEPHbLIE NMPOrPaMMbl, B KOTOPLIX pe-
anu3oBaHbl paccMaTpmBaeMble MaTemaTuyeckue Mofeni. MonyyeHsl 3aBUCUMO-
CTM TOYHOCTW pacyéTa NepBbIX NATU COBCTBEHHbIX YacTOT U3rMBHbIX konebaHwui
CTEPXKHS OT YKCna y4acCTKOB MPU YCIOBUM «MaBatoLLuUiA CTEPXKEHb» METOAAMM

Marknctega H.O. u Muns M.J1. WccnenoBaHus npoBedeHbl B Anana3oHe oT
BOCbMMW [0 COpPOKa y4acTKOB, T. K. MPW COPOKa y4acTKax OTKMOHEHWSI 3HaYeHus
nepBbIX NSATU COBCTBEHHbIE YACTOT U3TMOHBIX KonebaHui CTePXHS, NONy4YeHHbIX
npun pacyeTax ¢ UCnonb3oBaHWEM paccMaTpyBaeMbIx MoauduKaunii metoga Ha-
YanbHbIX NapaMeTPoB OT TOYHbIX 3HaYeHUW He npesbiwatoT 1-3%, T. e. gocTura-
€TCA TOYHOCTb, 4OCTaTOYHAsA AN UHXEHEPHbIX pacyéToB.

KnioueBble crnoBa: konebaHusi MalivH, cTepxeHb, anddepeHumnansHoe
ypaBHeHuWe, cobCTBEHHAs YacToTa, TOYHOCTb.

Abstract. Practice shows that the method of initial parameters in its various
modifications, the method of dynamic stiffness and the method of dynamic abilities
of the same type with it can be recommended for calculating the vibrations of
agricultural machines. The development of calculation algorithms reflecting the
details of the system design led to the emergence of mathematical models of os-
cillatory systems, which allow theoretical studies of vibrations and the study of the
influence on them of various structural elements and their parameters. A compar-
ative analysis of the calculation accuracy of the natural frequencies of rod bend-
ing vibrations obtained by solving the differential equation of the natural bending
vibrations of the rod and for two implementations of initial parameters method is
carried out. The problem of natural bending vibrations of a homogeneous rod with
a length of two meters is considered. Calculating the methods of Michaelsted N.O.
and Mil M.L. the rod was divided into equal sections. For a “floating rod” the mass-
es of the sections are spaced apart at their ends; for a rod with hingly supported
ends we concentrate the masses in the middle of the sections. We have developed
calculation algorithms and computer programs that implement the mathematical
models under consideration. The dependences of calculating accuracy the first
five natural frequencies of bending vibrations of a rod on the number of sections
are obtained under the condition of a «floating rod» N. Michaelsted and M.L. Mil's
methods. Studies conducted in the range of eight to forty sites because with for-
ty sections of the value deviation of the first five eigenfrequency of rod bending
vibrations obtained by the calculations using the considered modifications of the
initial parameters method from the exact values don’t exceed 1-3% that means the
sufficient accuracy is achieved for engineering calculations.

Keywords: machine vibrations, rod, differential equation, natural frequen-
cy, accuracy.

BBepeHue. Kak nokasbiBaeT npakTuka, Ans pacyéTa Ko-
nebaHuin cenbCKOXO3SINCTBEHHbIX MaLLVH MOXHO PeKOMeEH0-
BaTb METOA, HayanbHbIX NapaMeTpPoB B Pa3fIMYHbIX €ro Moau-
drkaumax, MeTon AMHAMUYECKUX KECTKOCTEN N OOHOTUMHbIN
C HMM MeTopf, AMHaMMYeckux nogatnmeocten [1-5]. Paspabot-
Ka anropuTMOB pacyéTa, oTpaxawLwmux NogpobHOCTM yCTpon-
CTBa CUCTEM, NMPUBENW K BO3HWKHOBEHWIO MaTemMaTUYecKuX
mogernen konebaTenbHbIX CUCTEM, KOTOPbIE MO3BOMSOT MPO-
BOOUTb TEOPETUYECKUE MCCIEN0BaHUSA KonebaHui u nsyye-
HWE BNUSIHUSA Ha HUX Pa3NUYHbIX 3MIEMEHTOB KOHCTPYKLUU U
nx napameTpos [6-9].

MeTtoaguka. Ha ocHoBe pesynbTatoB NPsiMbIX YACMEHHbIX
pac4ETOB CTEPXKHS CO CBOOOAHBIMW U LUAPHUPHO OMEPTbIMU
KOHL.aMK, NpoBEAEM CpPaBHUTENbHbLIN aHanmn3 TOYHOCTU pacyé-
Ta COBCTBEHHBIX YACTOT U3MMOHbBIX KonebGaHui CTEPXKHS, nory-
YEHHbIX peLleHMeM COOTBETCTBYLLEro anddepeHumansHoro
ypaBHeHus [10] onsa ABYX BapyMaHTOB peanu3auuy mMetoda Ha-
YanbHbIX NAapamMeTPOB, U3MOXEHHbIX B paboTax.

PaccmoTpum 3agady o co6CTBEHHbIX U3rMOHbIX KonebaHu-
SIX OQHOPOZHOIO CTEPXHS ANMHOM 2 MEeTpa, C MOCTOSIHHOW Mo-
FOHHOW Maccol =6 Kr/M 1 N3rmbHom xxecTkocTbio EJ=10* H*Mm>2.

3HaveHne 4acToThl, nony4yeHHoe peweHnem anddepeHumans-
HOro ypaBHeHuA COBCTBEHHbIX N3rMOHbIX kKonebaHuin CTEePXHA:
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rae w, — cobcTBeHHas YacToTa U3MBHLIX KonebaHnii cTepkHs, ¢
a — KOpeHb ypaBHEHWs 4acToT;
L — ANVHa CTEPXHS, M.
OTO ypaBHEHWE 4acToT COBCTBEHHbIX U3rMOHbIX koneba-
HWA CTEPXKHS CO CBOBOAHBLIMU KOHLAMW (MnaBatolmii cTep-
XEHb) UMeEeT BUA;
cha cosa—1=0.
[nsi cTEepXKHS, LWWAPHUPHO OMEPTOrO MO KOHLAM:
sina=0.
[ns pacyéTta coGCTBEHHbIX U3rMOHBLIX KoneGaHuin paccmaTtpu-
BAEMOr0 CTEPXKHS1 CO CBOBGOAHBIMY KOHLLaMK (DOpMYIibl, NpuBe-
[OeHHble B paboTe, NpYHUMAalOT BUA:



