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Ovaj rad predstavlja primjenu i razvoj metode konacnih volumena za rjeSavanje problema in-
terakcije izmedu viskoplasticnog fluida i viskoelasticnog cvrstog tijela. Osnovne jednacine bilansa
mase i kolicine kretanja u integralnom obliku sa odgovarajucim konstitutivnim relacijama su dis-
kretizovane i rijesene. Viskoplasticni fluid je predstavijen kao Cassonov fluid, dok je viskoelasticno
c¢vrsto tijelo opisano konvolucijskim integralom. Jednacina kolicine kretanja za viskoelasticno cvrsto
tijelo napisana je u inkrementalnom obliku. Metoda se zasniva na transformaciji sistema nelinearnih
jednacina u integralnom obliku u sistem linearnih algebarskih jednacina, diskretizacijom vremena,
prostora i jednacina. Ista numericka metoda se primjenjuje na interakciju fluid-cvrsto. Povezivanje
na interfejsu izmedu domena vrsi se posebnim postupkom interpolacije.

Kao primjer interakcije viskoplasticnog fluida i viskoelasticnog cvrstog tijela, izvrsena je ana-
liza protoka krvi kroz arteriju i cijev sa djelimicnim zacepljenjem. Analizirani primjeri pokazuju da
se ova metoda mozZe uspjesno koristiti za analizu viskoplasticnog strujanja i viskoelasticne defor-
macije, kao i za interakciju ova dva materijala u razlicitim geometrijskim uslovima.

Kljucéne reci: viskoplasticni fluid; viskoelasticnost; konvolucijski integral; kontrolna zaprem-
ina; interakcija

This study presents an application and development of the finite volume method to the solution
of problems of interaction between viscoplastic fluid and viscoelastic solid. The governing equations
of mass and momentum balance in an integral form with corresponding constitutive relations are
discretised and solved. The viscoplastic fluid is presented as Casson fluid, while the viscoelastic ma-
terial is described by a convolution integral. The momentum equation for a viscoelastic solid is writ-
ten in incremental form. The method is based on a transformation of the system of nonlinear equations
in integral form into a system of non-linear algebraic equations, by discretisation of the time, space
and equations. The same numerical method is applied to fluid-solid interaction. Coupling at the in-
terface between domains is performed by a special interpolation procedure.
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As an example of the interaction of viscoplastic fluid and viscoelastic solid, an analysis of the
blood flow, through an artery and a pipe with an obstacle is performed. The cases studied show that
the present method can be successfully used for the analysis of viscoplastic flow and viscoelastic
deformation, as well as for the interaction of these two materials in different geometrical conditions.
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