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YIK 539.4
A. M. AHkoBckmin

YTOYHEHHAA MOAENb TEPMOYMNPYIOMNJIIACTUYECKOIO
N3Ir'MbA CJIIOUCTDbIX NNACTUH PErYNAPHOU CTPYKTYPbL.
. MTOCTAHOBKA 3A0AYU

B zeomempuuecku aureunoll nocmanoske chHopmYysuposana 3a0aua Kea3ducmamuuecrKozo
MEePMOYNPYLONAACNULLCKOZ0 U32UOAL CAOUCTNBLL NMAACTNUH PELYAAPHOU CMPYKMYPbL.
Mexanuueckoe nogedenue uU30MPONHHLL CA0CE ONUCHLBALMCS COOMHOULEHUAMU MePMO-
ynpyzonaacmurnocmu 0epopmMayUoOHH020 MUNA NPU yieme ux PasHoCONPOMUBAIEMOC-
mu pacmasdceruro u cxrcamuto. JIuneapusosanmsie onpedeasroujue COOMHOULEHUS CAOUC-
motl cpedbl NOAYUEHDBL C UCNOABIOBAHUEM MeMOOA NePeMeHHbLL NaAPAMempos Yynpyoc-
mu. Bouleedennvle ypasHeHUus NO380AA10M C PAZHOU CMENeHbl0 MOUHOCMU ONUCHLEAMD
HANPAAHCEHHO-0ePOPMUPOBAHHOE COCMOAHUE MAKUL NAACMUH NPU Yueme UX 0CAabieH-
HO20 conpomueseHus nonepeurvlm cosuzam. VM3 amux ypasrnenull, Kax wacmuvle CAY-
4au, NOAYUAOMCL COOMHOWEHUSL MPAOUYUOHHBLL Heraaccudeckux meoputl Peticcnepa
u Peddu. B pamxaxr nocmpoennvlr ymourHenHblx meoputi u meopuu Peddu ydosremeo-
PAIOMCS CUL0Bble 2PAHUUHDBLE YCA0BUSL MO KACAMEAbHIM HANPAHCCHUAM HA AUYCBLLL
nogepxrrocmax. I'paHudHble YCA08UL NO HOPMALLHBLM HANPAHCCHUAM HA IMUL NOBEPL-
HOoCMAX He evinoansomces. Vamensemocms npozuba mo moawjune KOHCMPYKYUU He
yuumaoteaemes. Tpexmepuvle YypasgHeHus Pa8HOBECUL U PAHUUHDBLE YCA08USL HA MOPYe-
80U MNOBEPILHOCTU NAACTMUHbL NPUBOOAMCS K O08YMEPHLLM COOMHOULEHUAM MemOoOom
838eWeHHbLL He8A30K. B Kkauecmse secosblxr PynKyull Ucnoab308arb. 00HOPOOHbBLE NOAU-
HOMBL OM NoneperHot KoopouHamabt.

Kaiouesvie caosa: caoucmas KOMNOZUMHASL NAGCMUHGA, PELYAAPHAL CMPYKMypa, mep-
MOYNPpYzonsacMuULHOCMd 0eoPMAYUOHHO20 Mmuna, u3zubaemas nAACMUHA, Meopusl
Peticcuepa, meopus Peddu, ymounennas meopus uszuda.

YTOYHEHA MOJEJ1b TEPMOIMPY>XXHOMIACTUYHOIO 3r'nHY LWAPYBATUX
NNACTUH PErynAPHOI CTPYKTYPMW. I. MOCTAHOBKA 3A0AMI

YV ceomempuuno AIHITHIT NOCMAHO08YL CPHOPMYALOBAHO 3a0auY KEAZICMAMULHO20 MepPMO-
NPYHCHONAACTIUYHOZO 32UHY ULAPYBAMUX NAACMUH PeeYALPHOL cmpyxmypu. Mexaniuna
N08ediHKA 130MPONHUX WAPIE ONUCYEMBCA CNIBEIOHOWEHHAMU MEePMONPYHCHONAACTIULHOCNE
OepopMmayitinozo muny 3 YpaxysarHaMm ix PidHo20 oOnopy podmszy i cmucky. Jlineapusosansi
BU3HAUANLHT CNIBBIOHOUWEHHA WAPYBAMO20 cepedosuwa OMPUMAHO 3 BUKOPUCTAHHAM Me-
moldy 3MIHHUX napamempis npyxcHocmi. Busedeni pieHAHHA 003604A10Mb 3 PIZHUM cmyne-
HeM MOUHOCTMI ONUCYBAMU HANPYKHCEHO-0eOPMOBAHUL CMAH MAKUX NAACTMUH NPU 8PAXY-
8aHHI X o0cCaabAeH020 OMOPY monepeuHum 3cysam. I3 yux pisHAHb, AK oKpemi unadxu,
OMPUMAHO CNIBBIOHOWEHHA MPAOUYIUHUX HeKaacuuHux meopill Peliccnepa i Peddi. ¥V
pamraxr nodoydosaHuxr ymouneHux meopiti i meopii Pedoi 3a00804bHAIOMBCA CUAOBT 2PAHUUNT
YMosu 0458 OOMUUHUX HANPYHCEHb HA AUYLOBUX NOePIHAX. I'PaHUUHI Yymo8u 04l HOPMANb-
HUX HAMPYAHCEHD HA YUX NOBEPLHAX He BUKOHYIOMBCA. SMIHHICTND NPOLUHY NO MOBWUHT KOH-
cmpyKyii He 8paxosyemsucs. Tpusumipri pieHAHHA PIBHOBALU T 2PAHUUHT YMOBU HA MOPYEEIU
N08ePLHL NAACNUHU 3800AMbCS 00 0808UMIPHUX CNIBBIOHOUWLEHD MemOoOOM 38AHCEHUX Hes si-
3ox. Ax sazo8l Pynkyii sukopucmano o0HOPIOHT noaiHOMU 810 nonepeuroi KooPOUHAMU.

Katouoei caosa: wapysama KOMNO3UMHA NAACTMUHA, PESYAIPHA CMPYKMYPA, MePMONPYHC-
HonaacMuuHicms  Oefopmayitinozo muny, 32uMHa naacmura, meopis Peticchepa,
meopis Peddi, ymouHena meopia 32uUHY.

REFINED MODEL OF THERMO-ELASTIC-PLASTIC BENDING OF LAYERED
PLATES OF REGULAR STRUCTURE. |. PROBLEM STATEMENT

The problem of quasi-static thermos-elastic bending is formulated in a geometrically linear
formulation for layered plates of regular structure. The mechanical behavior of isotropic
layers is described by the relations of thermo-elastic-plasticity of deformation type taking
into account their different resistance to tension and compression. The linearized governing
relations of the layered medium are obtained using the method of variable parameters of
elasticity. The obtained equations allow describing the stress-strain state of such plates with
different degree of accuracy, taking into account their weakened resistance to transverse
shear. From these equations the relations of traditional non-classical Reissner and Reddy
theories follow as special cases. Within the framework of the refined theories and Reddy
theory, the boundary conditions for shear stresses on the front surfaces are satisfied.
Boundary conditions for mormal stresses on these surfaces are not satisfied. Three-
dimensional equilibrium equations and boundary conditions on the end surface of the plate
are reduced to two-dimensional relations by the method of weighted residuals. The
homogeneous polynomials from the transverse coordinate are used as weight functions.

Key words: laminated composite plate, regular structure, thermo-elastic-plasticity of defor-
mation type, bending plate, Reissner theory, Reddy theory, refined theory of

bending.
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