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COUPLED DYNAMICS THERMO VISCOELASTIC PROBLEM

S.A. Lychev
SamaraStateUniversity, Dept. of ContinuumMechanics,Samaa, Russia

In the presenstudya closedsolutionof coupleddynamicghermaorviscoelastigroblemfor finite
bodyis obtained.The solutionis of theform of spectralexpansionto the biorthogonalkigenfunction
systemof non-self-adjoinedlifferentialpencil, generatedby the initial-boundaryalue problemun-
der consideration.The representationf spectralexpansionis obtainedby specialnon-symmetrical

integral transformatior{1,2].
Considerthe coupledequations ofviscoelasticmotion and heatconductionin cylindrical co-

ordinatesystem(r, ¢, z):
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whereinf = (—X,, —X,, —X,, —w) is prescribedvectorfunction, definedby volumetricforce and
heatsourcesntensity £ is identity operatoy L4, . . . L3 arethefollowing differentialoperators:
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K, u arethe elasticmodulus;y, n arethe thermomechanicalonstantsi is the thermalconductvity

coeficient, p is thedensity 1/ is theviscositymodulus.
TheboundaryconditionsD arearbitraryon lateralareaand hae somerestrictionson endfaces

(to admitthe separatiorof variables see[3]):
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wherein[y]2™ = y| —y‘m, O =4(pu+po/ot) )3+ K, A=K —2(u+ /'0/0t) /3). Initial
valuesaredefinedby initial distributionsof temperaturedisplacementandvelocities.

The obtainedsolutionsof problem (1), (2) are of the form of spectralexpansions basedn
completebiorthogonalsetsof eigenfunctions (angerforceassociatedunctions),correspondingo
the conjuatepairsof matrix operatompencils.L,,, Lz

L,=A0+ Aiv+ Ap?, L8 = Ab+ A7+ A7,
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Here A} areconjugate to.4; differentialoperatorsdefinedin the domainD*, thatdefinedby
boundaryoperator3*:
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The coeficientsof expansiongeferredto astransformsone carobtainby applyingdirectinte-
gral transformatiorto (1), resultingin the reductioninitial boundaryvalue problemto the sequence
of initial problemsfor ODEsin imagespacg1,2]. It enableus torepresenthe solutionof (1), (2) as
follows:
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Onecanfoundk;, k by solvingthe coupledsetof boundaryeigervalueproblems:
Lk=0 (keD), Lik*=0 (k*eD).

In equation(3) Q, is thenormalizingmatrixandy; (i = 1, ..., co) aretheelement®of pencildiscrete
spectrum.The constructiblerepresentatioof normalizingmatrix @, andthe exactmethodfor eval-
uation ofcorrespondingjuadraturesredescribedn [4, 5]. Note, thatbiorthogonakelations[3] here
arein theform

<A1ki, k;> + (Vz' + l/j) <A2ki, k;> = 07 <Aoki, k;> — ViVj <.A2ki7 k;> =0.

It is importantto note,that, unlike well-known transformationtechnique (Laplacé&ransform,
etc.),thatusesnumericalapproacHor inversion,proposednethodadmitto obtainsolution inclosed
analyticalform andto develop efective algorithmicrealizationof computersimulation. It usabil-
ity for the analysisof the non-stationaryhigh frequeng loadingson several particularexampless
elucidated1-4].
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