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Abstract

Fourth-order tensor function as a mathematical object have found in last few decades very wide use in
computational mechanics. The use of fourth order tensors is extremely complicated because of absence of
closed theory embracing many relevant aspects.

In this Article procedure for determination of isotropic tensor function is described. Attention is devoted
to calculation of derivative of symmetric isotropic tensor function of fourth order with respect to
symmetric tensor of second order, which in fact represents argument tensor. This approach explicitly
requires examination of eigenvalue problem leading to representation of a class of fourth order isotropic
tensor functions in terms of eigenvectors of argument tensor. This considerably simplifies the treatment of
fourth order tensors, which can be seen especially clearly in consideration of eigenvalue problem.

Such description has great importance in obtaining of numerical solutions in nonlinear analysis of large
elastic deformations, elasto-plasticity etc. This approach allows us to obtain some very important results
in the form comparable with known results available in literature.
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ISOTROPIC TENSOR FUNCTION OF FOURTH ORDER

Pe3ume:

Tensopcka (yHKIHMja 4eTBPTOr pefa Kao MaTeMaTHuka (opMma y IOCIeABIX HEKOIUKO JeKaa je Halula
LIMPOKY IPUMEHY Y padyHCKoj MexaHuiy. Kopumhemwe TeH30pa 4eTBpTOr pesia je BeoMa KOMIUIMKOBAHO
300T HelocTaTKa 3aTBOPEHE TeopHje Koja Ou 00yxBaTniia MHOTE Ba)KHE acIIeKTe.

VY oBOM pany je onucaHa nporeaypa 3a oxpeuBame U30TpoItHe TeH30peke (yHkuje. [Taxkma je
nocsehieHa M3padyHaBamby U3BOJA CHMETPUYHE U30TPOIHOE TeH30pCKe (GyHKIHMje YETBPTOT pena y
OJIHOCY Ha CHMETPHYHH TEH30p JPYTOr peaa, KOju Y CTBApHU MPETCTaBIba TEH30P HE3aBHCHO
npoMenJprBe. OBaj MprIIa3 eKCILIMIMTHO 3aXTeBa IPOyYaBambe NPodiIeMa CONCTBEHUX BPEIHOCTH, KOje
BOJIM peNpe3eHTANN]! KiTace H30TPOIMHUX TEH30PCKUX (YHKIIMja YETBPTOT peaa MoMOoNy COICTBEHUX
BEKTOpa HE3aBHCHO IIPOMEHJBHBHUX TeH30pa. OBO 3HAaTHO ympomhaBa TpeTMaH TeH30pa YeTBPTOT pena,
IITO MO’KE TIOCEOHO jaCHO Ja Ce BUIH MPH pa3MaTpamy MpodiieMa CONICTBEHUX BPEAHOCTH.

OBakaB OIKC MMa BEJIUKY BKHOCT y JOOHjarkby HyMEPUYKHX pelleha PU HEeIMHEapHO] aHaIU31
BEJIMKUX eJacTHYHMX Jedopmaryja, enacroruiactuaHocT utn. OBaj npuiia3 Ham omoryhasa aa
J00MjeMO HEKe BPJIO Ba)XKHE pe3yJiTare y 0OJIMKY YIIOPEINBOM Ca IIO3HATUM PE3yJITaTUMa JIOCTYITHUM Y
JUTEpaTypH.
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