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B cyuacnin meopii enacmuunoco nhesmamuka nonepeoHbo HAnpysiceHa OesmMoMeHmHA
000IOHKA MOJICe PO32N0AMUCS SIK OOHA 3 PO3PAXYHKOBUX MoOoelell 6e3K0pO080i NHEBMAMUYHOL
wiuny. Tlpu ybomy, 0OHUM 3 OCHOBHUX 8UOIE PO3PAXYHKY WIUH € PO3PAXYHOK i padianbHo2o obmu-
CHeHHsl. B makiti nocmanosyi il sunuxae 3a0a4a oyinKu Oii TOKAIbHUX CUTOBUX 8NIIUBIE HA 000]10-
HKY. Posenanymo manpyosicenuti cman nHeeMamuiHoi 6e3mMomMeHmuoi 00010HKU NoOIU3Y MOUKU
NPUKTIAOEHHSL 30CEPeO0NHCEH020 HOPMATILHO20 HABAHMAMCEHHS. B Xx00i meopemuynux oocnioxcens
OMPUMAHO ACUMIMOMUYHULL PO38 30K, AKUL PEKOMEHOVEMbCS BUKOPUCMOBYBAMU Ol UKITIO-
YeHHs 0CcoOIUBOCMI NPU PO3PAXYHKY OE3KOPOHUX WUH HA OT10 JIOKAIbHO20 HABAHMANCEHHS.

Knrouosi cnoea: Oezmomenmna 000710HKA, 6€3KOPO0BA WIUHA, HABAHMANCEHHS, KOJU-
BAHHL.

Beryn. [lonepenubo HanpykeHa 0e3MOMEHTHA 000JI0HKA € OJTHIEI0 3 MOXKIIMBUX PO3-
paxyHKOBUX MoJelnel 1uToi (6e3kop1oBoi) MHEeBMAaTUYHOI KUHU. [Ipu po3paxyHKy pajianb-
HOTO0 OOTHCHEHHSI IIMHU BUHHMKAE 33/1a4a Mpo JIOKAIbHI CUIIOB1 BIUIUBH Ha 000JIOHKY.

Cnin 3a3HauuTH, 110 KOPAOBI 1 JINT1 LIMHU BEAYTh ceOe MO-pI3HOMY IPH paliaIbHOMY
CTHUCHEHHI. B KOpJIOBUX HIMHAX Al MICIIEBUX HaBAHTAXKEHb MOIINPIOETHCS Y3/I0BK HUTOK KO-
pay Ha 3HauH1 Bigcrtadi [1]. Lle mosicHIOETHCS THM, IO KOPCTKICTh TYMHU 3HAYHO MEHIIIE KOPC-
TKOCTI HUTOK, 110 YCKJIATHIOE TIEPEPO3OILT 3yCUIIb.

JIuTi MHM Maifke 130TPOIHI B IOYAaTKOBOMY CTaH1 1 MalOTh CJIa0Ky aHI30TPOMI€r0 i-
CJIsl BHYTPIIIHBOT'O HAaBAHTAXEHHS TUCKOM MOBITps. MiclieB1 epeKTH, K1 BUKIUKAHI €0 30-
Cepe/PKEHUX HaBaHTa)KEHb, TYT IIBUJIKO 3racaroTh.

Tomy npu po3paxyHKy JIMTHUX IIUH MOXKHA BUAUIMTH HaIlpYyKeHO-Ae(pOpMOBaHUI CTaH,
110 IIBUJKO 3MIHIOETHCS, SIKUM HE JOCTAaTHHO €(PEKTHBHO NpeACTaBIsAEThCS panamu Pyp’e i
YCKJIa/IHIO€ YHCENbHUN PO3B’A30K 3 OIVISIIY Ha HEOOX1IHICTh 3TYLIEHHS CITKH.

B poGoTtax [2 — 4] OyayeTbcst TOKaIbHO HANPYKEHUW CTaH MOMEHTHOT 000JIOHKH, KA
MIIAETHCS A1l 30CEPEIHKEHUX CHUIT.

IlocTanoBka npodaemu. MeTor0 CTaTTI € AaHATITUYHUN aHaNi3 PyHKIIOHYBaHHS eJac-
TUYHOTO ITHEBMATHKA SIK MOIEPEIHbO HAIIPYKEHOi 0€3MOMEHTHOI 000JIOHKHU M1l 1€l0 JOKa-
JIHOTO HABaHTAXKEHHS.

PesyabTaTn gocaigpxenns. Hexail Ha 000510HKY, popMy 1 Hecyua 31aTHICTh SKOT Mif-
TPUMYIOTbCS BHYTPIIIHIM THCKOM P, , [II€ JOJATKOBE HOPMAJIbHE HABAHTAKEHHS P .

ByzieMo BBaXaTH, 0 HATIPAMKH TOJ0BHEX Toyatkosux Harsris ('T, > 0,°T, >0) i ro-
JIOBHUX KPUBU3H (&, , k, ) 000IOHKH 301ratoThes.

Bingomo [5], 1110 po3B’s30K THUITY TOUKOBOTO KPaioBOro ePEeKTy MOYKHA IITyKaTH JIJIsl He-
CKIHYEHHO1 00J1aCT1 Ha OCHOBI1 PIBHSIHB TEOPIi MOJOTUX 000JIOHOK.

PiBHSIHHS piIBHOBaru OTpUMaeMo 13 3arajbHUX PIBHSIHb poOOTH [6], 3 OrJIsAy HA JHILE
rOJIOBHI YWICHHU:
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SAxmo nogarkoBi aepopmanii Mami (g, e, <<1), TO CTiBBiTHOIIEHHS TIPYKHOCTI MO-
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BuxopucTtoByroun npu o6uncieHHi aedopmaiiiii reoMeTpuyH1 CIIBBIIHOIIEHHS T€OPii
[I0JIOTUX 000JIOHOK [8], oTpuMaeMo piBHSIHHS piBHOBaru (1), siki 3anucaHi B epeMileHHIX:
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PosrisiHemo aito Ha 000JI0HKY 30cepeKeHoi cil p = PS(x,,x,).

JIBoBuMipHEe nepeTBopeHHst Dyp’e

" 1 T i(@x +@,x
Fl@ o) == [ [ £ )e o ded,

npuBoauTh (1), (3) 10 cuctemu NiHIHUX anredpaiyHuX piBHAHB, BUPILIYIOUU AKY, 3HAHJEMO:
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MPOUTIOCTPYEMO Ha MPUKIAJIlI OTpUMaHHS QyHKUii w . BukopucroByemo meron i pe-
3ynbratu podotu [4]. Ha migcrasi @opMme 00epHEHHS
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Py COS @,X, COS W, X, dw,dw, (5)

IIPOBEJIEMO 3aMiHy 3MIHHUX
@, =0Ccosy, m, =acsiny, x, =rcos@, X, =rcos @

1 BUKOpHUCTAaEMO po3KkiaaanHs Ako0i [9]
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HesnacHuii iHTErpas, 1o BXoAUTh 10 BUpasy (6), po3paxoBaHuii B [4]:
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BuxopuctoByroun Bupasu (6) ta (7), orpuMaemMo:
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BianoBigHo 10 1bOTo JIorapu(MIYHy OCOOIUBICT MAKOTh w, 1, T, . [l pIBHOMIPHO
HATATHYTOI 10J10roi cepruHoi 00010HKU (A, = A, =0) HTerpanu (8), (9) nerko oduuciro-
10Tbcs. [lepemilieHHs 1 3ycusuIsl BAA€ThCS PEACTABUTH B KIHIIEBOMY BUIJISII
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[Topieusiaus (8), (9) 3 (11) BKazye, 110 BHILI FApMOHIKH, K1 BIACYTHI B (hopmynax ass
chepuaHOi 000JTOHKH, XapaKTEPU3YIOTh BIIXMICHHS HAPYKEHOTO CTaHy JOBUILHOT 000JIOHKH
BiJl HAPY’KEHOT'O CTaHy 000JIOHKU C(HEpPUYHOT.

BucnoBku. Po3paxyHku cBiguaTh Npo Te, 1110 BIUIMB PI3HUILI KPUBU3H 1 HATATIB MO3HA-
YyaeTbcs OUTBIIOI0 MIPOIO Ha JIOCTaTHbOMY BHIaJ€HH] Bi nojtoca. B psaaax (8), (9) ue nposis-
JISETHCS B IEIKOMY 3pOCTaHH1 BIIHOCHOIO BKJIaly BUILLIMX FApMOHIK 3 pocToM p . OnHak B 00-
MEXKEHIN TUISHII TTOJTIOCA, A€ po3B 30K (8), (9) mpaBuiIbHO ONUCY€E HAMPYKEHUH cTaH 000710~
HKU [5], 30DKHICTh psiiiB MaiKe He MOTIpIIyeThes. 30DKHICTh PO3B’S3aHHS € XOPOILOKO 3a-
BJIIKM HasSIBHOCT1 KOJIMBAJIbHUX MHOXKHHKIB COS7) 1 sinny , 110 BXOJSATh B IOAIHTErpaibH1 BU-

pasu (8), (9).

OOMexeHICTh BUKIIAQJICHOT BUIIlE TeOpii 00yMOBIIeHa JaBoMa npuunHamu. [Ipu ii moOy-
JIOB1, MO-NIEpIle, BUKOPUCTOBYBaIUCSA HAOIMKEH1 po3B’sa3kH (3) 3 koediieHTaMu, SIK1 «3aMO-
POKEHD» B TOULl IPUKIIAJaHHS CUIIM; TI0-/IpYTe, HE BPaxOBYBaIKCs TpaHU4HI yMOBH. J{s 1u-
JTHAPUYHOT 000JIOHKH PIBHIHHS (3) € TOUHUMH 1 TIepila IPUYKUHA yeyBaeThes. Bunpasutu apy-
UM HEJIOJTIK MOXKHA, JI0JIAa0UX PO3B’A30K OAHOPIAHOT cucTeMu (3), sikuii criuibHO 3 (8), (9) Oyne
3aJI0BOJIbHATU TPAHUYHUM YMOBAM.
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Summary

Y. Kalinin, V. Romanchenko. Assessment of strength of local load prestressed
moment free shell

In the modern theory of elastic pneumatic previously tense moment free shell can be seen
as one of the computer models pnevmatyc tire. Thus, one of the main types of payments is to calcu-
late its radial compression. In such a setting and the challenge assess the actions of local power

effects on shell.
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We consider the stress state air moment free shell around a point of the concentrated normal
load. During the theoretical studies obtained asymptotic solution that is recommended to exclude
when calculating features cordless tires on the effect of local load.

The higher harmonics that are not in the formulas for a spherical shell, characterizing de-
viation arbitrary shell stress state of stress state of spherical shell.

Calculations indicate that the impact of the difference curves and tension affects more at a
sufficient distance from the pole. At the series is evident in some growth relative contribution of
higher harmonics with increasing curvature. However, in a limited area of the pole, where inter-
changes series correctly describes the stress state of the shell, the convergence of the series is al-
most worse. Convergence solution is good thanks to the vibrational factors included in podin-
tehralni expressions.

Key words: moment free shell, non-kord tire, load, oscillation
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