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YIK 539.3

P. M. KywHip, A. B. AciHcbknit™, 10. B. Tokosun

BIOTBOPEHHS TEMNOBOIO HABAHTAXEHHS
®YHKLIOHANBHO-IPAQIEHTHOI MOPOXHUCTOI KYTI
3A NOBEPXHEBMMW NEPEMILLEHHAMMU

Copmyavosarno ma po3s’s3ano 3adauy e8i0meopeHHs Hesl0oM020 3AKOHY 3MIHU 8
yaci memnepamypu OOHIEL 3 MeHCOBUX NO0B8EPLOHb PYHKYIOHANBHO-IPAOIEHMHOT
NOPOACHUCTOL KYAL 36 MeMnepamyporo i padiaabHUMU NepemieHHAMU THULOT NOo-
8eprHi. 3anPoOnoHO8aAHO MemoouKry 38edentsi cHOPMYAbOBAHOT 3adaui 00 0bepHeHOT
3a0aui mepMmonpyxrcHocmi. 3 BUKOPUCNMAHHAM MeMOOY CKIHYEHHUX PI3HUYDL NodY-
008aHO UUCA08UL anzOPUMM PO3E’A3Y8aHHSA oOepHeHol 3adayi. 3a 00MOMO2010
P036’A3KY NPAMOT 3a0aUl MePMONPYHCHOCNT NPOAHAAIZ08AHO CTNMIUKICMD 3HAUIOEHO-
20 P038’A3KY 00epHeHol 3a0aui Mma 8UZHAUEHUX HA U020 OCHO8I PO3N0dinie nepemi-
WeHdb 1 Hanpydrcersb 00 noxubox 8xidHuxr danux.

Kawouoei caosa: pynxyionarbHo-rpadienmna xyas, odepHera 3a0aua mepmonpyrHoc-
mi, memo0 6e3nocepednb020 THMeE2PYBAHHSA, MeMOO CKIHUeHHUX PIZHUYDL, CMIl-
KiCmb P036’A3KY.

BOCCTAHOBJIEHUE TENNOBOW HAMPY3KU ®YHKLMOHAINBHO-TPAOUEHTHOIO
NoJIoro WAPA NO NOBEPXHOCTHbIM NEPEMELLEHUAM

Copmyauposana u pewena 3ad0aua 80CCMAHOBAEHUSL HEUIBECTMHO2O0 3AKOHA U3MEHEHUS
80 8pemMeHU Mmemnepamypdv, 00HOU U3 2PAHUYHBLL NoseprHocmeltl PYHKYUOHAABHO-2PA-
OueHmHoz0 MOA020 WAPA MO Mmemmepamype U PAOUALLHBIM Mepemeu,eHusm 0pYzol
nosepxrocmu. IIpedaoxcena memodura ceedenus ucxrodHol 3adauu ¥ obpamwuol 3adaue
mepmoynpyzocmu. C ucnoav3osanuem memooa KoOHeuHblX Pa3Hocmell noCmpoeHo peuie-
Hue obpamuotl 3adauu. IIpu nomowu pewerHus npamol 3adavu Mmepmoynpyzocmu
NPOAHAAUIUPOBAHA YCMOUYUBOCMD PeuteHusi 00pamuoll 3a0ayu U NOAYUEHHBLX HA e20
ocHoge pacnpedeseHutl nepemeu,eHUll U HANPAHCEHUL K MALbLM NOZPEUHOCMAM UCLO00-
HBLL OQHHDBLL.

Kaiouesvie caosa: PyHKYUOHAALHO-2padueHMHbLL wap, memod HenocpedcmaeHHoz0
UHMEe2PUPOBAHUS, MeMOO KOHEUHBLX PadHocmell, Ycmouuusocms pPeueHus.

RECONSTRUCTION OF THERMAL LOADING OF A FUNCTIONALLY-GRADED
HOLLOW SPHERE BY THE SURFACE DISPLACEMENTS

A problem on the reconstruction of an unknown time-dependent temperature distribu-
tion on one of the limiting surfaces of a functionally-graded hollow sphere is formu-
lated and solved by making use of the temperature and radial displacements on the
other limiting surface. A technique is suggested for reduction of the formulated problem
to an inverse thermoelasticity problem. By making use of the finite-difference method,
a numerical algorithm is constructed in order to solve the obtained inverse problem. By
means of a solution to the direct thermoelasticity problem, the stability of the construc-
ted solution to the inverse problem is analyzed along with the distributions of displa-
cements and stresses, obtained on this basis, with regard to the errors of input data.

Key words: functionally-graded sphere, direct integration method, finite-difference
method, solution stability.
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