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OWHAMMUYECKUN PACHET KOMMNO3UTHbIX CTEPXHEW NMPU
TEPMOCWUITOBOM BO3OENCTBUN

H3znazaemesn obwuth nodxod K NOCMPOEHUO PpeuteHus npamou ounamureckol 3adauu
pacuema KOMNO3UMHBIL CMepHCHel NPU MepMOCUL080M B030eticmeut U WUPOKOM
PA3HO0OPAUU UX MAMEPUALO8 U PEHCUMO8 HAZPYAHceHUL. YumeHnbl cOsuzosbvle aggherxmbpt
u 8aaumodelicmeus mexc0y aremMeHMamMu KOHCMPYKYUU U ONOPHbuluu cpedamu. IIped-
A0JKCeHHble HeOOHOPOOHble CMePHCHU KAK ILeMeHMbL CMeplcHesblr cucmem xapaxme-
PUBYIOMCA BHICOKUMU NOKAZAMEAAMU NPOUHOCTU U HCECMKOCMU NMPU MEHLWUL 3a-
mpamax Ha UX U320mosieHue Mo CPABHEeHUNO C 0OHOPOOHbBLMU Iremenmamu. B ypas-
HeHus OsudceHus U Puaureckue COOMHOUEHUA 88eJeHbl MO Uemblpe HeCMKOCMHBLLL U
8A3KOCMHBLL, G MAKAHCE MPU MACCO8ble PHYHKYUOHAABHBIE TAPAKMEPUCTNUKU, IKEUBA-
AeHMHO ompadcaowue Junamuieckoe 0eopmuposarue KOMNOIUMHOZ0 CMEPHCHA NPU
UCNONABL30BAHUU O0HOMePHOU wmoleau. JuHnamuueckue HA2PY3KU, mnepemeweHus U
memnepamypa ¢ UCNOABL30BAHUCM MPULOHOMemPULecKUX pidos Pypve npedcmasiersvl
8 eude mpouseedenutll Pyrxyull, 3asucawuxr om KoopouHamwv. u epemenu. Pewenue
00HOPOOHOU 3a0aUU NOAYUEHO UepPe3 MAMPUYAHM CUCTeMbL YPABHEHUL NeP8o2o NoPad-
KA, @ YACMHble Peutenus Oasl HA2PY30K PASAULHBLE MUNO08 U 0000WEHHBLL memnepa-
MYPHBLL YCUAUYU — HA OCHOBE ANMPOKCUMAYUU 3A0AHHBLL 8EAUUUH U UCKOMDBLEL nepeme-
WeHUl MpPuzoHomempurecKuMu paoamu.

OUHAMIYHUA PO3PAXYHOK KOMMO3UTHUX CTEPXHIB 3A TEPMOCUNOBOI Al

Buxaadeno 3azanvrhuil nidxid 0o no6yodosu pos3s’sasky npamoi Ounamiunoi 3a0aui po3parynry
KOMNOZUMHUX CMEPHCHIE 34 MePMOCUL080T 01T NPU WUPOKOMY PIZHOMAHIMMIE IX MAMeEPIaLi8
1 pedxcumie Haganmadxcenns. Bpaxoeano 3cyeni efexmu i 83aem00il0 MIHC esemenMamu
KOHCMPYKYIT 1 ONOPHUMU cepedosuwamu. 3anpPonoHOBaAHT HeOOHOPIOHT CMepPHCHT AK
enemMenmu CMepHCHesUX Cucmem Xapakmepusyomses BUCOKUMU NOKASHUKAMU MIYHOCTNT T
HCOPCMKOCME NPU MEHWUX 3AMPAmax Ha Ix 6ULOMOBAEHHS NMOPIBHAHO 3 OOHOPIOHUMU
eremenmanu. ¥ pieHanus pyxy i Piauuni cnissioHowenHs 86e0eHo no LOMuUPU HOPCMKICHL T
8’A3KICHT 1 MPU Maco8l PYHKYIOHAAbHT XAPAKMEPUCTNUKU, ULO eK8i8areHmHOo 81000 paxcaoms
ounamiune O0ePOPMYBAHHA KOMNOZUMHOZO CMEPHHI NMPU BUKOPUCMAHHI O0HOBUMIPHOT
modeni. JUHAMIUHE HABAHMANCEHHS, NePemMiwents i memnepamypa 3 BUKOPUCTNAHHAM
mpuzonomempuyrux psadie Pyp’e nodano y sueandi 0odymry PyHKyil, wo 3arexrcams 6i0
KoopouHamu 1 uacy. Poss’sa3ox 00ropiOHOT 3adaui omMPumMaHo uepes MAMPUUAHM CUCMeMU
PIBHAHD MEPULOZ0 NOPAIKY, @ UACMKOBL PO36’A3KU OAL HABAHMANCEHb PIZHUX MUNié i Yy3a-
2ANBHEHUX MeMNePaAMYPHUX 3YCUAL — HA OCHO8L ANPOKCUMAYLL 3a0AHUX 6eAUYUH T WYKAHUL
nepemiujenb MmpPuoHOMempPULHUMU PAOAMU.

DYNAMIC CALCULATION OF COMPOSITE RODS UNDER THERMAL AND FORCE ACTION

The general approach to the solution of direct dynamic problem of calculation of composite
rods subjected to thermal and force action is developed for a wide variety of materials and
loading modes. Shear effects and interaction between structural elements and support
environments are taking into account. The proposed inhomogeneous roads as elements of rod
systems are characterized by more high durability and rigidity at lower construction costs in
comparison with homogeneous elements of such rods. Into equations of motion and physical
relations are included on four functional characteristics of rigidity and viscosity as well as
three mass functional characteristics in order to dynamic deformation of the composite rod
in one-dimensional model be represented correctly. Dynamic loads, displacements and
temperature using trigonometric Fourier series are presented as product of functions
dependent on the coordinate and time. The solution of the homogeneous problem is obtained
via the matrizant of the system of the first-order equations. Partial solutions for loads of
different types and generalized temperature loads are obtained based on the approximation
of the given loads and the sought-for displacements by trigonometric series.
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