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BU3HAYEHHSA HAIIPY>KEHOI'O CTAHY PAAIAJIBHO-
HEOJHOPIJHOI'O KPYI'OBOI'O JUCKA

Toxosa JL.II.

[HCTHTYT NpUKIATHKX TIpo6IeM MexaHiky i Matematuky im. S.C. TlincTpuraya
HAH VYxpainu

Po3srnsiHeMO IUIOCKY HEOCECHMETPHYHY 3a/auy Teopii NPYKHOCTI Ui pagiaibHO-
HEOJHOPIMHOTO 130TpomHOTO0 KpyroBoro maucka L ={(p;0)e[0;k]x[0;27]} B
YMOBax IDIOCKOTO HANpPYXEHOTO cTaHy. TyT p — Oe3po3MipHa pafianbHa, a 6 —

KyTOBa KOOPJMHATH. 3a/laua OIUCYETHCS PIBHSHHSIMHU PIBHOBAru
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Ta PIBHSHHAM CYLUIBHOCTI B HaNPy>KeHHSX [2]
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0,,09,0,9 — KOMIOHCHTH TEH30pa HAIpPYXeHb; O =0, +0y; E = E(p)— Moayib
npyxHocti; v =v(p)— koedimienr Ilyaccona; G =G(p) — MOAyNIb 3CYyBY.

Kpyrosa Mexa qucka 3HAXOIUTHCS ITiJ] TI€I0 HOPMAJIBHUX Ta TOTUYHHUX 30BHIILITHIX
3YCHJIb
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3 BUKOPHCTAHHSM IiIXOy, 3aIPOIIOHOBAHOTO y poboTax [2,3] Ha OCHOBI PiBHIHB
piBHOBaru (1) MOXKHa OTPUMATH HACTYIIHI PIBHIHHS
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SKI BHpP@XalOTh KOXKHY 3 KOMIIOHEHT TEH30pa HalpyXeHb 4Yepe3 CyMapHi
HanpyxeHHs o . Tyt
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VY cBoro 4epry, cyMapHi Hampy>KeHHs 3Haiinemo i3 piBHSHHA (2). 3 Ii€f0 METOI0

PO3BHHEMO KOMITIOHEHTH TE€H30pa Halpy)Ke€Hb, CyMapHi Halpy)KEHHS Ta 30BHIIIHI
3ycriis y psnu @yp’e 3a MOBHOIO TPUTOHOMETPUYHOIO CHCTEMOIO:
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Ha ocHoBi piBusHb (1) abo (4) I eneMEHTapHUX CKJIAIOBUX PO3BHHEHB (5)
OTPUMY€EMO HACTYIIHI PiBHSIHHS:

1 dy o d( 2
—| P RO =009, —|—\P SO =0, (6)
a piBHSHHS CYIIITBEHOCTI (2) pu 1IboMy HaOy e BUTIISIITY
d( d (o PRy d> (1) @, d (1
for)mshasy o
dp\" dp\ E 2 dp-\G 2 dp\ G
[Tpu po3B’s3anHi piBHAHB (6), (7) ciix BpaxyBaTH KpailioBi yMOBH
Ro(k):—Po> So(k)ZCIo, ()

K1 BHIUIMBaIOTH i3 yMmoB (3) Ta posBuHeHb (5). I3 mepmoro piBHsHHS (6) 3
ypaxyBaHHsIM HepIIoi yMoBH (8) OTpUMaEMO BHpa3
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3 AKOTO IPH P = k BUILTMBAE yMOBA PIBHOBATH U CYMapHUX HaNpY>KEHb
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3acTOCOBYIOUH IHTETpYBaHHS YaCTHHAMH Ta BUKOPUCTOBYIOUYH BHpa3 (9), piBHIHHSA
CyminbHOCTI (7) 3BOAUTHCS O BUTILAY:
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PiBHAHHS Takoro THIy PO3TISLAANOCH, 30KpeMa, y poOoti [4]. 3 ypaxyBaHHSIM
BUpazy (9), BOHO 3BOJUTHCS IO IHTETpaIbHOTO piBHIHHS BonbTeppa
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a Cy— craja iHTerpyBaHHs, sIKy CIiji 3HAHTH 3a JOIOMOIOI0 IHTErpajbHOI yMOBU

(10). Po3p’s30k piBHAHHA (12) MOXHAa MOOYyAyBaTH 3 BHKOPHCTAaHHAM BiIOMHX
migxomis [1].

[Ticns BU3HAYEHHS CyMapHUX HalpyXeHb 3a (HOpMyJIOr0, eJIeMEeHTapHi
panianbHi HaPYy>KSHHS BU3HAYAIOTHCS BHpa3oM (9), a KoioBi — 3a GopMyIoro

(DO :Go—Ro.

I[lpy 1upoMy 3amis BUKOHAHHA YMOB CTaTWYHOi DPIBHOBarM MOBWHHI
3aJI0BOJIBHATHCS HACTYIIHI PIBHOCTI

So =490 =0.

Jis 3HAXO/KEHHS 3aJIeKHHUX BiJ KOJIOBOi 3MIHHOI YaCTHH HAmpykeHb (5), 3
piBHSHB (2) BUITUBAE HACTYIHE PIBHAHHS CYIUIBHOCTI
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PiBHsHHS (4) HaOyBarOTh BUTIISAY
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dp(pdp( Sn)J n“pS, =(=1 npdp(pdn),
ne i =1,2. Po3’s3ku piBHsHB (12) ciix 3HalTH 32 BUKOHAHHS KPaHOBUX YMOB
R (k)=-ph, SL(k)=q),, n=12. (13)

Po3B’s3aBium piBHsHHA (12) 3 kpaiioBumu ymoBamu (13), 3HaXoauMO BHpa3u
panialbHHX Ta KOJIOBHX Halpy)KeHb 4epe3 CyMapHi HampykeHHs. [lincraBuBmin
oTpHuMaHi BUpasu y piBHAHHA (11), aHAJIOTIYHO 10 BUMAIKY €JIeMEHTapHUX YacTHH,
NpuUiiIeMo 10 IHTerpaabHOTO PiBHSHHS BosbTeppa apyroro poiy, po3B’si30K SKOTO
3HAXOIMMO 3 BUKOPHCTAaHHIM MeTOmiB [1].
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DETERMINATION OF THE STRESS STATE OF A RADIALLY-
INHOMOGENEOUS CIRCULAR DISC

Application of direct integration method for construction of an analytical solution
to the plane non-axisymmetic elasticity problem for a radially inhomogeneous
circular disc under the plane stress hypothesis is considered. By making use of the
decompositions into the Fourier series along with integration of the equilibrium
equations, the stress tensor components are expressed in terms of the total stress,
which is found from the compatibility equation in terms of stresses. This gives the
opportunity to develop an efficient method for analysis of radially inhomogeneous
discs.



