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A0 HOBYJOBH PO3B’SI3KY TPUBUMIPHOI 3ATAYI
TEOPII ITIPYKHOCTI IJIA CYHIJIBHOI'O CKIHHEHHOI'O
HUJIIHAPA

Toxosnii 10.B.

IHcTuTyT NpuKIagHUX mpobneM mexaHiky 1 MaTteMatuku iM. S.C. [lizctpuraga
HAH Vxkpainu

Posrnsnaerbes miaxig A0 moOyAOBH aHAJITUYHOTO PO3B’SI3KY TPUBHMIPHOT 3a/1a4i
Teopii MPYXHOCTI I CYLITBHOTO 130TPOIHOIO IMIIIHAPA CKIHUCHHO! JOBXKHHHU
C={0<r<a, 00<2n, —h<z<h} mipg mOi€l0 CHUIOBHX HaBaHTaXeHb. s

BU3HAYCHHS KOMIIOHCHT TEH30pa HAIPY>KeHb, SIKi TOYHO 3aJ0BOJIGHSIIOTH BUXIIHY
CHUCTEMy pIBHSHb 3a/1a4i, BUKOPHUCTAHO JBa Pi3HI NOJAHHSA depe3 TapMOHIYHI
¢byukuii Jyromna [3,4], oaHe 3 sIKMX J03BOJISIE 3PYYHO 3aJ0BOJIBHUTH KpaioBi
YMOBH Ha 0i4Hil MOBepXHi (1li CKJIAJ0BI HA3BEMO IMIIHIPUIHUMMY), a IHILE — HA
TopmsiX IwTiHApa (I CKJIAJOBI HAa3BEMO  «IIAapOBHMK»). Bupasm ans
LWIHIPUYHUX CKJIAJIOBUX KOMIIOHEHT TEH30pa Halpy>KeHb PO3BHHYTO Y PpsAd
®dyp’e 32 OKPYKHOIO Ta OCHOBOIO KOOPAMHATAMH, a 3aJIC)KHI JIUIIE BiJl paaiaibHOT
KOOpAMHATH KOC(IIIEHTH IUX PO3BUHCHb MOOYJOBaHO TaK, IO BOHHU
3a0e3reuyroTh TOTOXKHE 3aJ0BOJICHHS pIBHSHb pIBHOBarM W CYLIJIBHOCTI Ta
BOJIOJIIOTH JIOCTaTHBOIO KUJIBKICTIO CTYINEHIB BUIBHOCTI (HEBIIOMHX CTallMX
Koe(ilLlieHTIB) AJIS 3aJ0BOJICHHS KpaliOBUX yMOB Ha OiuHiM HMOBEpXHI LMITIHApA.
AHAJIOriYHO, BUPA3M MIAPOBUX CKIIAJIOBUX PO3BUHYTO y psiau Oyp’e 3a OKPYKHOIO
ta bBeccems-JliHi 3a pamianbHOIO KOOpAWHATAMH, a 3aleXHi BiX OCBOBOI
KOOpAWHATH KOE(]Ii€eHTH NHUX PO3BHHEHb TOTOXKHO 3aJI0BOJBHAIOTH BHXiTHY
CUCTEMY pIBHSHB 3aJa4l Ta BOJOIIIOTh JOCTATHBOIO KUJIbKICTIO CTYIEHIB BUIBHOCTI
UL 3310BOJICHHS KpaliOBHX YMOB Ha TOpLsX muwiiHgpa. HaBenemo muis npuxnany
BUpa3 [JIsl OCbOBHUX HAIlPy>KEHb:
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OTpPUMaHHMH, JUIsl CIIPOLICHHS 3aITiCy, y MPUITYLICHH], 1110 HABAaHTAXXEHHS LUIITHIpa
€ CHMETPUYHUM BiTHOCHO TUTOIUHK z = (0 1 HOpMaJIbHI 3yCHIIIA, PO3IMOIUICHI 110
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panky m, I, (m=0,1,2,...) — ¢yskuii MakoHaaIba IePIIOro Poay HOPSAIKY M1,
0y — THONIHOMiaNbHA eJIEMCHTApHA YaCTMHA OCHOBHX HAIPyXeHb; G — MOIYNb
3cyBy 1 v — koeoirient [lyaccona Marepiay, 3 SKOro BUTOTOBJICHO IutiHap & .

IToka3zaHo, OO0 YaCTHHM HaNpyKeHb, SKi HE 3aJIe)KaTh BIX OKPYXKHOI
KOOpJIMHATH CHIBINAAAI0Th 3 TOYHICTIO IO MO3HAYCHHS KOHCTAHT 3 BiAMOBIIHUMH
BHpa3aMH Il HAlpyXeHb, OTPUMAHHUMH IS OCECHMETPUYHOTO BHIAAKY [2]
HaBaHTaXeHHS IutiHApa ¢ .

I3 3acrocyBanHsM Metomy cymepro3umii [1] ams HeBimoMux KoedimieHTiB
3aJIeKHUX BiJ] @ YAaCTHH HaNpy)XeHb OTPUMAHO CHUCTEMY JIHIHHUX anreOpu4HUX
PIBHSIHB, PO3B’ 30K SIKOi 3HAWIEHO 3 BAKOPUCTAHHSIM METOIMKH [2].
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ON THE SOLUTION OF THREE-DIMENSIONAL ELASTICITY
PROBLEM FOR A SOLID FINITE CYLINDER

This talk addresses an approach for analysis of three-dimensional stresses in a
solid elastic cylinder of finite length subjected to the external field of force loading.
This approach is based on application of the method of cross-wise superposition,
which allows for satisfaction of the entire set of the force boundary conditions,
imposed on both lateral surface and end-faces of the cylinder, within a required
accuracy. The governing equations are satisfied identically by making use of the
harmonic displacement potential functions suggested by Dousgall.



