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KOJIMBAHHA CYHUIBHOI'O IIPYXXHOI'O HUJITHAPA 3A
PIBHUX JIAMETPA I BUCOTHU
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KuiBchkuit HamioHanbHuid yHiBepcuTeT iMeHi T. [lleBuenka, dmytro.libov@gmail.com

IMoGynoBa po3B’si3ky. Posrnsiaemo 3amady mpo MpyKHI OCECUMETPUYHI TapMo-
HIYHI KOJMBAHHS CKIHYEHHOT'O CYLIIBHOTO 130TPOMHOro HMIiHapa. Baxaemo, o
MPY>KHI BIACTUBOCTI IWIIHPA ONMUCYIOTHCS JIiHIHAM 3akoHOM ['yka [1]. V mpomy
pasi Ui onmcy AWHAMIKK INUTIHApa BUKOPHUCTOBYEMO piBHAHHSA Jlame, momani y
OUTHAPUYHIA cucTeMi koopauHaT (7,p,z) . Llykani gyHKmil 3amexars aumre Bix

JIBOX KOOpAUHAT 7 Ta z . [ paHWUYHI yMOBH 3a/1a4i MAIOTh BUIJISL
o,(a,z) = f(2), 7,,(a,z)=0, -H<z<H,
oy(r,xH)=g(r), 7t1,,(r,xH)=0, 0<r<a,

ne 0, , O, , Ty - KOMIOHEHTH TEH30PA HAIIPYKEHb.

Tyt 1 Hagamni BCi NiHIMHI BETMYWHU BiJIHECEHI IO pajiyca mwiiHgpa a , 2H —

. . o iot o .
BHCOTAa LWTIHIpPA, TAPMOHIYHUNA MHOXXHUK €  OmymeHud. Po3B’s3ku piBHSHHS
Jlame a5t KOMIIOHEHT BEKTOpA MepeMillieHHs TaKi [2]:
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Tyt k, =7, (n=12,..), J1(2))=0, (j=12,..) - nyni ynkuii Beccens
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7,22 - 21—_1/ 712 , v —koe¢inient Ilyaccona, V| = —IIBHIKICTh XBHJIi
1-2v

po3mmMpenHns, V, =, |— — MBUAKICTE XBHUII 3CyBY, G —MOJIyJb 3CyBY, O —TyCTHHA

MaTtepiany.

3ayBa)KMMO, 10 TpaHWYHA YMOBA JUIS JOTUYHHMX KOMIIOHEHTIB TEH30pa Ha-
MIpY>KeHb 33JJ0BOJIBHAETHCS TOTOXKHO. 3 YMOB JUI HOPMAIBHIX KOMITOHEHT TEH30-
pa Hampy>XeHb BUIUTHBAE HECKIHUEHHA CHCTEMa anreOpaidHHX PIBHAHB AT 3Ha-

XOKEHHs KoeillieHTiB x j»v; (J=12,..)[2]. llpoBeneni pocniukeHHs B pobo-

Ti [3], 30Kpema, moka3ay, 10 Ha YacTOTi, sIKa He CIIBIaga€e 3 BIACHOIO iCHYE pO3-
B’S130K HECKIHUCHHOI CHCTEMH anreOpaidHiX piBHIHB, IKOMY BJIQCTUBHI aCHMIITO-
TUYHUH 3aKOH

nliigo x, = —jlig;o Y =ay = const.

AHaniz orpuMannx ganmux. [Ipy BUKOPUCTAHHI IIMIIHIPIB B SIKOCTI 30YIKY-
BaviB i MPUHOMHUKIB KOJMBaHb, JIIHIH 3aTPUMKH B TEXHIli [4], BaXIUBO 3HATH
KIHEMAaTHKy PyXy TOYOK BCEpPEIHHI LITIHAPA, TMHAMIKY ()OPMHU KOJIMBAHb I'PAHHII
LWITIHAPA, a TAKOXK MPY>KHI XapaKTepUCTUKH MaTepiany v Ta G . I Lporo excre-
PHUMEHTALHO BU3HAYAEMO MEPIIi JBI CUMETPUYHI 200 aHTHCUMETPUYHI MOJIU TIPU

h=1, mykaemo iX BiJTHOLICHHS %2 ( /1, f, — 4acToTa mepmoi Ta Apyroi excre-

pUMeHTaIbHUX MOA B ') Ta MOPIBHIOEMO 3 BiIHOUIEHHSM 4acToT y Tabmumi 1

r(H . .
() » 1 JAami 3HAXOQUMO JpYTy NpyXHy cTaimy G 3a Qopmymoro:
2

G Qa)’p
7,(1)
2

Ha OCHOBi Takoi METOAMKH CTUKAEMOCS 3 IPOOIEMOIO BiIIOBITHOCTI TEOPETHIHUX

. TlpoTe mpu mpoBeNeHHI €KCIEPUMEHTAIBHUX JOCHTIIKEHb

. . -G
1 eKCIepUMeHTaIbHUX 4YacToT 1 ¢opM. Tak, HampwKIaj, YacToOTi }/5) (i=1,2,3) B

Tabn. 1, siKa UTICTPYE 3aekKHICTh YacTOTH BiJ KoedimieHta [Tyaccona, Moxe Bij-
noBijaTh 30y/HkeHa eKCTIePUMEHTAIIbHO HeocecuMeTpudHa ¢opma. Tomy, mob te-
OpETHYHA YacToTa 30iranacs 3 eKCIepUMEHTAIbHO MOTPIOHO CHiBCTABUTH MEPII
TpH TeopeTHyHi (OpMH Ha puc.] 3 OTPUMAHUMHK B €KCIICPUMEHTI
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Pucl.
(Bi3yasizoBaHi MeTOIOM OpOMKOBHX (iryp Xmamani abo nazepHIM iHTEphepomeT-
pom). dopmu 300paxeHi Ha puc. | OTpUMaHO i3 PO3B’ 3Ky CKIHYCHHOT cucTeMu [2],
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sKa o/iep’KaHa 13 HeCKIHUEHHOT Ha OCHOBI aCHMITOTHYHOTO 3aKOHY ISl HEBIIOMHX
. . . . i
3aga4i. PopMH KOJNMBaHb BiAMOBIZAIOTH YacTOTaM, M0 OJU3BLKI 0 BIACHHX yé )

IIpu npomy BuOmpamocs TOCTiifHE HABaHTXCHHS HA TPaHWUII NWIIHApa
(f=g=const).

Tabnuys 1.
v 75" Vs N

0,29 2,2892 2,8620 3,0276
0,30 2,2902 2,8801 3,0505
0,31 2,2912 2,8980 3,0736
0,32 2,2921 2,9158 3,0967
0,33 2,2930 2,9334 3,1200
0,34 2,2938 2,9509 3,1434
0,35 2,2946 2,9682 3,1669
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VIBRATION OF CONTINUOUS ELASTIC CYLINDER WITH A
LENGTH EQUAL TO ITS DIAMETER

Investigation of wave process in elastic cylinder has a long history whicht
connected with names of scientist such as: Euler, Pochhgammer, Chree, Lamb,
Timoshenko and many others. In works of these authors principal idea was
considering cylinders with the length much more then the diameter or inversely.
Pochhgammer and independent of him Chree were the first in finding and
considering solve for the infinite cylinder. This infinite cylinder has the shape
without stresses. Love offered solve he got from multiplication one harmonic
function in time to another harmonic function in length coordinate. This solution
satisfies conditions for length component of stress in the base but doesn’t satisfies
condition for shear component on this shape. Bracroft postulated, mistake in these
stresses less than 0.05% and provides when relation between the length and the
diameter not more than 2.5. The method of superposition let investigate
characteristics of axissimetric oscillation of the cylinder with the length equal to its
diameter. This method bases by natural idea, about combination of very well
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knowing solutions for the infinite cylinder and layer. This method was used in this
work. Frequencies for the “cub” cylinder and also oscillations shape motion by
frequencies are near to resonance frequencies were considered.



