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AHHOTanusA. PaccMarpuBaercst HOBasi TEOPETUKO-IIOJIEBAsT MOJIE/Ib HEJIMHEHHOIO0 TEPMOYIIPYTOro
KOHTHHYYM& C , TOHKOH® (B 4aCTHOCTH, MUKPOIIOJISPHOI) MUKpOCTPYKTypoit. ITocTpoenue mose-
JIX OCYIIECTBJISETCS B TEPMUHAX 4-KOBaAPUAHTHOI'O MOJIEBOTO JIarpaHzkeBa dopMaam3Ma. ,, ToHkas "
MHUKPOCTPYKTYPa KOHTUHYYMa 33a€TC MUKPOCTPYKTYPHBIME d-BEKTOPAME U d-TE€H30PAMU IIPO-
MU3BOJIBHO BBICOKUX PAHTOB. d-TE€H30PBI BBOJIATCSH B TEOPETUKO-IIOJIEBYIO CXEMY KaK IKCTPA-II0JIEBbIE
nepementbie (d-niepemerHble). MUKDPOCTPYKTYPHBIE BEKTOPHBIE U TEH30PHBIE IKCTPA-TIOJIEBBIE TIe-
PEMEHHBIE MOT'YT ObITh IIOYUHEHBI YDABHEHUAM CBs3eil (KUHEMATHYECKMM OIPDAHUYEHUAM). YKa-
3bIBAETCs ILJIOTHOCTh BAaPHUAIMOHHOIO HHTErPAJIHLHOIO (DYHKIIMOHAJI, TEPMOYIIPYIOro JeHCTBUS U
chOpMyIMPOBAH COOTBETCTBYIOIIMIT BAPUAIMOHHBIN IIPUHITUI HAUMEHbINero aeicreus. [Ipu sTom
BBIIIOJIHEH Y9€T HHEPIIMOHHOCTH MUKPOCTPYKTYPHOI ,,cocTaBiisonieii “ mossi. KosapuanTtabie ypas-
HEHUsI TEPMOYIIPYTOrO II0JIsE B KOHTUHYYME C MUKPOCTPYKTYPOIl IOy Yal0TCsl B KAHOHIMYECKOH (hop-
Mme Ditsiepa—Jlarpamxka.
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FINITE STRAINS AND EXTRASTRAINS OF TYPE-II THERMOELASTIC
CONTINUUM WITH FINE MICROSTRUCTURE

Institute for Problems in Mechanics of RAS, Moscow

Moscow City Government University of Management, Moscow

Abstract. A new non-linear mathematical model of type-II thermoelastic continuum with fine
microstructure is developed. The model is described in terms of 4-covariant field theoretical
formalism. Fine microstructure is represented by d-vectors and d-tensors, playing role of extra
field variables. A Lagrangian density for type-II thermoelastic continuum with fine microstructure
is given and the least action principle is formulated. Virtual microstructural inertia is added to the
considered action density. Corresponding 4-covariant field equations of type-II thermoelasticity
are derived. Constitutive equations of type-II microstructural thermoelasticity are discussed.
Variational symmetries of the thermoelastic action are used to formulate covariant conservation
laws in a plane spacetime. Following the usual procedure for type-II micropolar thermoelastic
Lagrangians functionally independent rotationally invariant arguments are obtained. A formal
proof of the completness of the system of rotationally invariant arguments is given. An alternative
approach of constructuing a complete system of independent rotationally invariant arguments is
discussed. Objective forms of the Lagrangians satisfying the frame indifference principle are given.
Those are derived by using extra strain vectors and tensors.

Keywords: thermoelasticity, microstructure, field, extra field, action, covariance, conservation law,
d-tensor, 4-current, energy-momentum tensor.
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