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HemronaBHo 3’siBUBCS HOBH BU/I KOMIIO3UTHHX MaTepiaiiB, BiIoMuii K (yH-
KIiOHaNBHO-TpazieHTHI Marepiamm (PI'M) [8, 9]. Bigomo, mo Takuii MaTepian €
HEOJJHOPIIHUM KOMITO3MUTOM, BUTOTOBJIEHHM 3 DPi3HHUX (ha3 MaTepiaJbHUX CKIIAI0-
BuxX. OmHuM 3 HaiicydacHimmx TuniB ®I'M e apmyrounii Matepiai 3 BYIJIEIEBUX
HaHOTPYOOK [1]. SKII0 % B SIKOCTI HOro MaTpHIli BUOpPATH KEpaMiuHy CKJIa/IOBY, TO
Takuil MaTepian Oyze 3/1aTHUI IPOTUCTOSITH BUCOKOTEMIIEPATYPHOMY BILIHBY.

B npomy mociipKeHHI pecTaBiIeHo Moqudikaiiro GyHKIIIOHATY y3arajibHe-
HOTO BapiariifHoro npuHuuny Xy-Bacimzy. 3acrocyBaHHs Takoro Mmiaxoiy, Ha oc-
HOBI CITiBBiIHOIIEHB JIIHIMHOI TEOpii MPYKHOCTI aHi30TPOITHOTO Tijia, O3BOJIHIIO
BHBECTH TPUBUMIPHY CHCTEMY pPiBHsIHb. Ha 1iii OCHOBI 3alpONIOHOBAaHO METOMIHUKY
BCTaHOBJICHHSI [TapaMETpiB HANPY>KEHO-e(hOPMOBAHOTO CTaHy TOBCTOCTIHHOI IIa-
pyBaTOi aHi30TPOITHOI LMJIIHIPUYHOI OOOJIOHKH, 110 BUTOTOBJIEHA 3 BOJIOKHUCTOTO
Komrio3uTy Ta mapisB 3 ®PI'M (kepamika-ByrieneBi HaHOTpyOkH). ['0y10BHI HanpsIM-
KU IIPY’KHOCTI TaKMX MaTepiaiiB MOXYTb He 30iraTuch 3 OCSIMHA KPHBOJIIHIHHOT CH-
CTEeMH KOOpAMHAT KOHCTPYKIi. B Takomy BHIaaKy HE0oOXiHO BpaxoByBaTH eeKT
KOHCTPYKTUBHOI aHi30TpOINii, BUKJIMKAHUA PO3ODKHICTIO MK HampsIMKaMH apMy-
BaHHs Ta OCSAMH 000JIOHKH [2, 4, 6, 7], IKUI MPU3BOIUTH 0 BUHUKHEHHS MaTepia-
JIy 3 OJIHI€IO IUIOMIMHOIO MPYKHOT CUMETpii. 3TiJHO 3 y3araJbHEeHUM 3aKoHOM ['yka
JUIsl HBOTO Jiepopmaltii po3Tsry i 3CyBy, 3TUHY Ta Kpy4YeHHS B3a€MOIIOB’ sI3aHi.

Jns po3B’si3Ky OTpUMaHOi CHCTEMH DIiBHSHB CKOPHUCTAEMOCS TPOLETYpOI0
Metony byonoBa—I anpopkina [4, 6]. 3riHO 3 HEtO, PO3KIAIEMO BCl PYHKITIT B TPH-
TOHOMETPUYHI PSIIU 32 TBIPHOIO Ta KOJIOBOIO KOOpAMHATAMHU ILIMIIHAPUYHOI 000-
JIOHKH TakK, 10 O BOHHM 3aJI0BOJILHSIM KpaioBi ymMoBH. Ilicis aeskux maremMaTHd-
HUX NEPETBOPEHb OTPUMAEMO HECKIHUEHHY CHUCTEMY IU(EepeHIliaJbHUX PiBHSIHb B
HopMasbHiH (opmi Komri. Po3B’s30k 0JHOBUMIpHOI CHCTEMH ITPOBEIEMO 33 BUKO-
PHUCTaHHS YUCEIBHOTO METO/IY TUCKPETHOI OPTOTrOHAJTI3aIlii.
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Peasizarist mpormoHOBaHOTO MiJXOy IO/I0 BCTAHOBJIEHHS IapaMeTpiB Hampy-
KEHO-7Ie(DOPMOBAHOTO CTaHY MPE/ICTABIICHA HA MIPUKJIA]I TOBCTOCTIHHOT IMITIHAPUY-
HOi OOOJIOHKOBOi KOHCTPYKIIii, BUTOTOBJICHOI 3 KOMIIO3UTHOTO Matepiaimy (6opo-
TUTACTHKY ), 3aXHMILIEHOTO 3 OOKY BHILOTO TemrieparypHoro mnous mapom GI'M. Tlpo-
aHaTi30BaHO XapaKTep pO3MOALTY KOMIOHEHTIB HalpyKeHO-1e(OpPMOBAHOTO CTaHY
3a TOBIIMHOIO OOOJIOHKH 3aJIEKHO BiJl TAKOi KOMOIHOBaHOI TEPMOCHJIIOBOI JIii.
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DEFORMATION OF NON-THIN ANISOTROPIC CYLINDRICAL SHELLS PROTECTED BY
A FUNCTIONALLY GRADIENT MATERIAL UNDER THERMAL POWER LOAD

The paper presents an approach to obtaining a three-dimensional system of equations that
describes the stress-strain state of anisotropic cylindrical thick-walled shells under thermal
power load. To protect the fibrous composite material of the shells, a functionally graded
material (FGM) is used, the components of which can be ceramics and unidirectional car-
bon nanotubes. The procedure of the Bubnov-Gal'orkin method is used to reduce the system
of equations to a one-dimensional one. The resulting one-dimensional problem is solved in
the normal direction to the middle surface, using the discrete orthogonalization method.

The stress-strain state of an anisotropic thick-walled cylindrical shell protected from
the side of higher temperatures by a layer of FGM was studied from the combined power
and temperature effects.
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