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YIK 539.3

B. ®. Yekypin™, 1. I. MocTonaki, B. B. Askis

NonAPU3ALIMHO-ONTUYHI MAPAMETPU OCECUMETPUYHUX
SANNLWUIKOBUX HAMPYXEHb I30TPOMHOIO AIENEKTPUYHOIO UMNIHAOPA

Poszaanymo npamy 3adauy BUHAUEHHS OCeCUMEMPUUHUX IAAUWKOBUX HANDPY-
JHeHb Y CKIHUEHHOMY 130MPONHOMY OleneKMPUUYHOMY YUATHOPUUHOMY MIAT, WO
cNpuUUHeH] 0Ia2OHANLHUM MEH30POM HeCYMICHOL 8inbHOT Oedhopmayli, KOMNOHEH-
mu AK020 3asexrcams auwe 810 padianvroi koopdunamu. Ha ocHO8L ompumanozo
po3é’a3xy 3adaui 0ocaidHceHO napamempu, AKi MOHCHA 8UHAUAMU eMNIPULHO NO-
AAPUIAYTUHO-ONMUYHUM MemOoO0M, 30HOYIOUU MIN0 NPOMEHAMU NOALPUI08AHOZO
ceimaa 8 PIBHUX HANPAMKAX, I BUKOPUCTMOBYBAMU AK 8XIOHI 0aHi Oasl 00epHeHUX
30004 HePYUHIBHO20 BUSHAUEHHS 3AAUULKO08020 HANPYHCEHO-0epoPMO8AHO20 CNAHY.
Pozeasnymo mpu MHOMCUHU HANPAMKIE 30HOYBAHHA, AKI AeHAMb Y NMAOWUHAL
NPOCMOPOBOT cumempii HANPYHCeHO-0eoPMO8aAH020 CMAHY, O KONCHOL 3 AKUX
8CMAHOBACHO THMEZPAALHT CNIBBIOHOWEHHSA, WO MO A3YIOMb 3HAUEHHSA 610Nn0810-
HO20 11 MOAAPUAYIUHO-ONMUYHOZ0 napamempa 3 Po3nodilamu KOMNOHEHM Ha-
npYH#eHdb Yy Mmial Ha HANPAMKY 30HOYeaHHA. IIposedeni KinvbKicHi O00CAIONCEHHS
3AN€AHCHOCTT NOAAPUZAYLUHO-ONMULHUX napamempis 810 PiHA 3ALUUKOBUX HA-
npyxrceHs i IXHBbOT Irpadienmuocmi 003604210Mb OUIHIOBAMU THPHOPMAMUBHICTD
eMNIPULHUL OAHUL, AKI MONHCHA OMPUMANU 30HOYBAHHAM YULTHOPA Y YUL MPbOX
MHONCUHAX HANPAMKIE.

Katouoei caosa: 3aauwxosi Hanpydicerts, Hecymicna Oegpopmayisa, eapiayitinull memoo
00HOPIOHUX PO36’A3K18, NONAPUIAYIUHO-ONMUUHT NAPAMEMPU NOASL HANPYHCEHD.

nonAPU3ALUNOHHO-ONTUYECKUE NMAPAMETPbl OCECUMMETPUYHbLIX OCTATO4YHbIX
HAMNPAXEHUN N3OTPOMHOIO AN3NEKTPUYECKOIO LUUITUHOPA

Paccmompena npamas szadaua 06 onpedeseHuu OCECUMMEMPUUHBLL OCMAMOUHBIL HA-
NPANEHUU 8 KOHEUHOM USOMPONHOM OUIMEKMPUUECKOM YUAUHOPUUECKOM Mmene, 8bl-
38AHHBLL OUAZOHANBHBLM MEHI0POM Hecosmecmumol c8o0600Hot Oepopmayuu, KOMNO-
HEHMbL KOMOPO20 3ABUCAM MOALKO OM Paduarvroti koopduramst. Ha ocHosanuu no-
AYUEHHO20 PeuweHus 3a0a4u Uccaedo8ansbl NAPAMeMPbl, KOMOPbe MOIHO onpedesimov
AMNUPULECKU NOAAPUSAYUOHHO-ONMULECKUM MemOOOoM, 30HOUPYSL MeA0 AYUAMU NOASL-
PU30BAHHOZO C8eMA 8 PAZHBLL HANDPABACHUAX, U UCTIOABI0BAMDb UX 8 Kauecmee 8LoOHbLL
Jannblx Oas obpamubixr 3adayw Hepaszpyuwarnwezo onpedeseHus OCMAMOYHOZO HANPS-
JHCeHHO-0ePOPMUPOBAHHO20 cocmoanus. Vccaedosansv, mpu MHONCECMBAd HANPABAEHUL
30HOUPOBAHUSA, ALHCAULUX 8 MAOCKOCTNAX NPOCNMPAHCMBEHHOU CUMMEMPUU HANPAHCEH-
HO-0epopMUPOBAHHO20 cocmosHUSl. i Kand020 MHONHCECTNBA YCMAHOBACHBL UHMezZ-
PaNbHBLE COOMHOULEHUS, CBA3BLBANOW UL 3HAUEHUS COOMBEMCMEYOULL20 eMY NOALPU3A-
YUOHHO-ONMUYECKO20 Napamempa ¢ pacnpedeseHuamu KOMNOHEHM HANDPANCEHUL 8
mene Ha Hanpasieruu 3oHOuposaHus. IIposedenHble KoaUueCMBEHHbBLE UCCALO0BAHUS
3a8UCUMOCTNU  NOAAPUIAYUOHHO-ONMULECKUX NAPAMEMPO8 OM YPOBHS OCMAMOUHBLYL
HANPAKHCEHUT U UX 2PAOUEHMHOCTNU NO3B0AAIOM OYEHUBAMD UHPOPMANMUBHOCTD IMNU-
pureckuxr OAHHBLT, KOMOPbLE MOHCHO NOAYUUMD 30HOUDPOBAHUEM YUAUHOPA 8 IMUX
mpex MHONHCECMBAX HANPABAEHUU.

Katouessie caosa: ocmamourbvle HANPAKCEHUS, Hecosmecmumas Oeopmayus, apuayu-
OHHBIL Memo0 O00HOPOOHBLX PeuweHUt, NOAAPUSAYUOHHO-ONMULECKUe NAPAMem -
DPBL NOARL HANPAHCEHUU.

POLARIZATION-OPTICAL PARAMETERS OF AXISYMMETRIC RESIDUAL STRESSES
OF AN ISOTROPIC DIELECTRIC CYLINDER

The direct problem for determination of axisymmetric residual stresses in a finite
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isotropic dielectric cylindrical body caused by diagonal tensor of incompatible
eigenstrains, which components depend only on radial coordinate, is considered. Based
on the obtained solution of the problem, the parameters of the stress field are
investigated. They can be determined empirically by raysounding the body with
polarized light in different directions and used as input data for formulation of the
inverse problems of nondestructive determination of the residual stress-strain state.
Three sets of directions in the planes of spatial symmetry of the stress-strain state are
studied. For each set, the integral relations that connect the values of the corresponding
polarization-optical parameter with the stress component distributions in the direction
of raysounding are established. Quantitative studies of polarization-optical parameters
depending on the level of residual stresses and their gradients allow one to evaluate the
informativeness of empirical data, which can be obtained by raysounding the cylinder
in these three sets of directions.

Key words: residual stresses, incompatible eigenstrain, variational method of homoge-
neous solutions, polarization-optical parameters of the stress field.

Iu-T npuri. npobsem MexaHIKM I MaTeMaTUKN Opneporano
im. 1. C. ITinctpuraua HAH VYkpainn, JIbBiB 09.04.19



