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VIIK 539.3
M. B. Mapuyk™*™, B. C. Makow™?, B. M. XapueHko®, M. M. Xom'sik"*

E®EKTUBHI TEPMOIMPYXHI MOAY NI AUCKPETHUX KOMMO3ULIAHUX
LLAPIB Y MEXXAX MOLEI OPTOTPOIMHOIO MATEPIAITY

3anponorHo8arHo HosUU CMPYKMYpPHUl Nni0xXi0 8U3HAUEHHSA ePeKMmUBHUL MmepPmO-
NPYHCHUX MOOY.AT8 UWAPYBAMO20 KOMNOZUMA 6 MeHaxr M00eAl 0PMOMPONHO0 Ma -
mepiany. CPHopMmYAv08aHT 2iNOMeE3U NPO HANPYKHCEHO -0ePOPMOBAHUU CMAH MOHKUL
duckpemHno pozeaadysanHuxr wapié 8uOPAHO 3a OCHO8Y 04 YcepeOHeHHA IXHIX
saacmusocmeti no moswuni. Bei wapu nodineni Ha 087 NIOMHONCUHU 3AAEHCHO 810
nepesaHcarouol Acopemrocmi 8 00HOMY 3 080X 83AEMHO MePNeHOUKYAAPHUX HA-
npamxie. Jas KoHCHOT 3 NIOMHOMCUH BUKOPUCTNIAHO OKPeMT AA20PUMMU YcepPeOHeH-
HA, axi KomoOiHyroms cnocodu Potirma i Peycca (ycepedHnenus sxcopcemrocmi ado
nodamaugocmi, 8i0n08i0Ho). OMpumaHo NO8HY NPOCMOPO8Y MO0eAb MePMONPYHC-
HUX XaAPaAKmepucmuk wapysamozo KoMNno3uma, wo 6paxrosy e nonepeunt Hopmaib-
Hi ma 3cyeni deghopmayii.

Katouoei caoea: wapysamuil Komnosum, opmomponHull mamepial, npasuio ycepeo-
HeHNA, efeKMUBHT MePMONPYNHCHT MOOYAL.

EFFECTIVE THERMOELASTIC MODULI OF DISCRETE COMPOSITE LAYERS
WITHIN THE FRAMEWORK OF THE ORTHOTROPIC MATERIAL MODEL

A new structural approach is proposed to determine the effective thermoelastic moduli
of a layered composite within the orthotropic material model. Formulated hypotheses on
the stress-strain state of thin layers considered discretely are chosen as a base to
averaging the properties along the thickness. All layers are divided into two subsets
depending on the prevailing stiffness itn one of two mutually perpendicular directions.
For each of the subsets, different averaging algorithms are used, combining the Voigt
and Reuss methods (stiffness or compliance averaging, respectively). A complete three-
dimensional model for thermoelastic characteristics of layered composites is obtained,
taking into account transverse normal and shear strains.

Key words: layered composite, orthotropic material, averaging rule, effective thermo-
elastic moduli.
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