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CBOBOJHbLIE OCECUMMETPUYHbLIE KONEBAHUA NONOro UWMNHOPA
KOHEYHOM ANMHBbI N3 ®YHKUUMOHAIbHO-rPAOUEHTHOIO MATEPUATIA

Ha ocnose mpexmepHot meopuu ynpyzocmu usyiaemcs 3a0aua o c60000HbLL oce-
CUMMEMPUUHBLL KOALOAHUAX HEOOHOPOOHBLL MOABLL YUAUHOPO8 KOHEUHOU OAUHBL
U3 PYHKYUOHANLHO-2PAOUEHMHO20 MAMEPUAAL NPU DPASAUUHBLL SPAHUUHDBLL YCAO-
8UAX Ha Mopyax. Ynpysue ceolicmsea MamepuUaa MeHAIOMCL HenpepsvleHo 8 Padu-
arvHom HanpasieHuu. IIpedaodcen uucaeHHO-aHaAUMUYECKUU NOOX00 Oas peule-
Hus copmyauposarnoll 3adauu. VcrodHas 3adaua meopuu ynpyzocmu 8 wacm-
HBLL NPOU3BOOHBLL ceodumces K Kpaesou 3adaue Oasi cucmem O0bIKHOBEHHBLL Oug-
PepeHyUaIbHBLL YPABHEHUT 8bLCOK020 NOPAOKA OMHOCUMEAbHO PAOUAALHOU KOOD-
OUHAMDBL C NOMOWDBIO CNAAUH-ANNPOKCUMAYUU U KoaroKayuu. [loayuennas oOHO-
MepHas 3a0aua peulaemcs YCmouuusblm LUCLEHHBLM MemoOom OUCKPEeMmMHOU 0pmo-
20HAAUAYUU 6 COUemaAHUU C Memodom Mmowazo80z0 noucka. IIpedcmasaensv. pe-
3YAbmamsl pacuemos wacmom u Popm KoaebaHUU YUAUHOPA U3 PYHKYUOHAALHO-
2PAOUEHMHO20 MAMEPUALL, KOMOPLLL A8ALeMCA KOMNO3UYUel Hepicaserowen
CMaAU U HUKeAS, 04 PABAUYHBLY MUN0E ZPAHUUHBLL YCA0BUL HA MOPYAL NPU
PABAUUHBLL ZHAUEHUAX MeMNnePamypsl.

BlJIbHI OCECUMETPUYHI KONTMBAHHSA MOPOXHUCTOIO UMMIHAPA CKIHYEHHOI
OOBXWHMU I3 ®YHKLIOHAIBbHO-TPALQIEHTHOIO MATEPIANY

Ha ocHosl mpusumiproi meopii nPpyrcHocmi susuaemscs 3a0aua npo 8inbHi ocecumems-
PUUHT KOAUBAHHSA HEOOHOPIOHUX MNOPOIHUCTNUX UYUATHOPI8 CKIHUEHHOT O08MCUHU 13
PYHKYIOHANDHO-I'PAOIERMHUX MAMEPIALi8 30 PIZHUX 2ZPAHUYHUX YMO8 HA MOPYUSIX.
ITpysxcni saacmugocmi mamepiany 3MIHIOIOMBCA HenepepeHo 8 PadianbHOMYy HANPAMKY.
3anpPONoOHOBAHO UUCCALHO-AHANMIMUYHUL NIOXIO Oas PO38’A3AHHA CPHOPMYAbOBAHOT 3a0a-
yi. BuxiOHa 3a0aua meopii NPYHHOCMI 8 YACMUHHUL NOXIOHUX 3800umbcs 00 KPAloso:
3a0aui Ha 8AACHI 3HAUEHHA 0as cucmem 38UHAUHUL OUPePeHUIAIbHUX PIBHAHD 8UCOKO20
nopaoky 6i0HOCHO PadiaabHOl KoOPOuHaAMU 3a 00NOMO2010 CMAAUH-ANPOKCUMAYL T Me-
mody Koaoxayii. Ompumarna 00HO8UMIPHA 3a0aua PO38 AZYEMBCA CMIUKUM YUCCALHUM
memodom OUCKPemHOl 0OPMOOHAAI3AYTL Y NOEOHAHHT 3 MeMOOOM NOKPOKOBO20 NOWYKY.
Hagedeno pesyavmamu Ppo3paxryHkry dacmom i Popm KOAUBAHL YUAIHOPA 13 PYHKYIO-
HAABHO-I'PAOTEHMHO20 MAMEPIAAY, AKUU € KOMNOZUYIEID HEePHABIIOUOL CMAAT Ma HIKeAs,
Onsl PI3HUX MUNIE 2PAHULHUL YMO8 HA MOPUAL NPU PI3HUX ZHAUEHHAX memnepamypu.

FREE AXISYMMETRIC VIBRATIONS OF HOLLOW FINITE-LENGTH
CYLINDER FROM FUNCTIONALLY GRADED MATERIAL

On the basis of the three-dimensional theory of elasticity, the problem on free vibrations
of inhomogeneous hollow finite-length cylinders made from functionally graded
materials for different boundary conditions at the ends is considered. Material elastic
properties are varied continuously in the radial direction. The numerical-analytical me-
thod is proposed for solving the problem. The initial problem of the theory of elasticity
in the partial derivatives is reduced to the boundary value problem for the high-order
system of ordinary differential equations with respect to the radial coordinate by using
the spline approximation and collocation methods. The obtained one-dimensional prob-
lem is solved by the stable numerical method of discrete orthogonalization together with
the method of step-by-step search. The calculation results of frequencies and vibrations
modes are presented for cylinders made of FGM, which is composed of stainless steel
and mickel, for some types of boundary conditions at the ends for different values of
temperature.
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