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YIK 539.3

B. ®. Yekypin®, J1. |. MocTonaci

3ACTOCYBAHHS BAPIALINHOIO METOY OOQHOPIAHUX
PO3B’A3KIB ANnA BUBHAYEHHA OCECUMETPUYHUX 3ATTULLKOBUX
HAMPY>XXEHb Y CKIHYHEHHOMY UMNIHAOPI

Poszaanymo 3adauy npo 8usHAUeHHS 0CECUMEMPUUHUL 3GAUMKOBUL HANPYHCEHD Y
KPY2080MY YUNTHOPL CKIHUEHHOT 8UCOMU, 3YMOBACHUXL 3AAUUWLKOBUMU HECYMICHUMU
depopmayiamu. [i pose’sasysanns seedeno 90: 1) 06UUCACHHA 3AAUULKOBUX HANDY-
JCeHDb Y HEeCKIHUeHHOMY YUATHODT 1 2) BUHAUEHHA HANPYIHeHb 30YPeHHs, 3Yymosie-
HUX 8IABHOI0 NOBePIHe0 mopyie yuaindpa. Jas pose’azanns 0pyezoi sadaui sacmo-
c08aHO 8aplayitiHull memod oOHOPIOHUX PO36’a3kie. IIposedeno wucaoge 0ocaidxncer-
HA 3AAUWKOBUX HANPYHEHb Y mial 0as 080x 3a0aHux po3nodinig HecymiCHUX
Oepopmayiti, 3anexrcHux 810 padianvrHoi KoopOuHaAMU. 3anponoHosanuti mnidxrid
MONHCHA gurKOopPUCTAMU 04 OUIHKU 3GAUUKOBUX HAMPYHCEHb, AKI SUHUKAIOMDL Y
YUATHOPULHUX Minax N0 wac IXHBOT MepmMooOPOOKU.

Kaiouoei caosa: ckinuenHUt YyuaiHop, 0cecumempuuiti 3aAUUKO8T HANPYHCEeHHS, 3ANUUL-
K081 HecymicHi Oepopmayii, eapiayinuti memod o0HOPIOHUL PO38’A3KI8.

NMPUMEHEHUE BAPUALINOHHOIO METOIA OAHOPOHbIX PELWLEHWA ONA ONPEQENEHUA

OCECUMMETPUYHBIX OCTATO4YHbIX HAMNPAXEHUX B KOHEYHOM LUUITMHAOPE

Paccmompena 3adaua 06 onpedeseHuu 0CECUMMEMPUUHBLL OCMAMOUHBLL HANPANCEHUL 8
KPY2080M YUAUHOPE KOHEUHOU 8bLCOMDBL, 00YCA0BAEHHBLL OCTMAMOUHBLMU HECOBMECTVHDL-
mu Oegpopmayusamu. Ee pewenue cgederno x: 1) 8bluuCACHUIO OCTMATMOYHBLL HANPANCEHUL
8 OeckoHeuHOM Yuaunope u 2) onpedeseHuro HANPAHCEHUL 803MYU,eHUSL, 00YCAOBACHHBLL
€800600HOU MOBEPITHOCMBI0 MOPY08 Yuauropa. Jas pewenus emopot 3adauu npumenen
B8APUAYUOHHDBLU Memo0 00HOPOOHBLX peweHuti. IIpogedeno wuucaenHHoe uccaedosaHue
0CMAMOUHBLL HANPANHCeHUU 8 mene 04 08Yxr 3a0aHHBLL pacnpedeseHuUll Heco8mecCmHbLL
OJepopmayuii, 3asucumvle om paduarbroi Koopounamsl. IIpedaoscennsiti nodxod modic-
HO UCTOAB30BAMD OASL OYEHKU OCMAMOUHBLL HANDPANCEHUU, B03HUKAOUUL 8 YUAUHODPU-
YeCKUL Meaax 80 8PeMms UX mMmepmoodpabomxu.

Katouesvie cnosa: KoHeunblll YyuAUHOP, ocecummempuinble OCMAMOUHbBLE HANDPAHCEHUS,
ocmamounbvle HecosmecmHubvle Oefopmayuu, 8aPUAYUOHHBLL Memod 00HOPOOHBLL
peweHul.

APPLICATION OF THE VARIATIONAL METHOD OF HOMOGENEOUS SOLUTIONS
FOR DETERMINATION OF AXISYMMETRIC RESIDUAL STRESSES IN FINITE CYLINDER

The problem on determination of axisymmetric residual stresses in a circular cylinder
of finite height caused by residual incompatible strains is considered. The problem is re-
duced to 1) the calculation of residual stresses in an infinite cylinder and 2) determi-
nation of the perturbation stresses caused by free surface of the cylinder end faces. A
variational method of homogeneous solutions is used to solve the second problem. A
numerical study of residual stresses in the body for two given distributions of tncom-
patible strains, depending on the radial coordinate, is conducted. The proposed approach
can be used to estimate the residual stresses that occur in cylindrical bodies in their heat
treatment process.

Key words: finite cylinder, axisymmetric residual stresses, residual incompatible
strains, variational method of homogeneous solutions .
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