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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vyvoj novych kompozitnych materidlov vystuZenych kratkymi vlaknami — vyvoj technologii.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stiihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Pocas rieSenia projektu boli vyvinuté modely na simulécie spravania sa kompozitnych materialov s mikro- a
nano-Strukturou. UvaZované boli materialy vystuZené podstatne tuhSimi ¢iasto¢kami alebo kratkymi vidknami
ako je tuhost’ matice samotnej. Nehomogénny materiil je sledovany v lokalnych suboblastiach a d’alej je
homogenizovany. Na homogenizaciu boli taktiezZ vyvinuté Specidlne modely. Celé rieSenie je uvaZované na baze
multi-domainovych, multi-hladinovych vypoc¢tov. Homogenizovany materiil je uvaZovany v izotropickom aj
anizotropickom stave podl’a typu vystuZenia. NavySe vlastnosti tohto materialu sa m6Zu menit’ v objeme, ¢o
vedie na funk¢ne gradovany material (FGM). Pre modely s mikroStruktirou bola nasim kolektivom vyvinuta
metoda diskrétnych a spojitych zdrojovych funkcii v spojeni s bezsietovou formulaciou. FGM su tieZ rieSené
bezsietovou metédou zaloZenou na lokéalnej Petrov-Galerkinovej formulacii. Modely zahriiuju aj nelinearne
efekty, viskoelasticitu, pre nehomogénne materialy, ako aj lokadlne nelinearity pre kompozitné materialy

s vlaknami (dekohéziu a rekohéziu). Ked’Ze sa jedna o multi-hladinové modelovanie, je moZzné kombinovat’
formulacie aj s komerénymi programami (MKP, MHP, MKO), alebo s domacim softvérom (vo WUSAM
Zvolen). Nami vyvinuté modely st orientované hlavne na mikro$trukiru a lokalne problémy. Kompozitné
materialy vystuZené mikro- a nano-¢iastockami a kratkymi vliknam sa povaZované za materiialy budicnosti

a vyvinuté vypoctové modely predstavuju v mnohych smeroch jedinecné rieSenie pre simulicie a su rozsiritel’'né
aj na iny typ poli (teplotné, elektromagnetické).

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

During the solution of the projects some new models were developed for simulation of behavior of composite materials with
micro- and nano-structure. Materials reinforced with considerably stiffer particles and short fibers than the stiffness of the
matrix were considered. Inhomogeneous material is simulated in local sub-regions and further it is homogenized. For the
homogenization, some special models have been developed, as well. The complex solution is considered to be based on sub-
domain, multi-level computational strategy. The homogenized materials considered in both isotropic and anisotropic state
according to the type of the stiffening and material of the matrix. Moreover, the properties of the material can change in the
meso/macro-dimensions which lead to functionally graded materials (FGM). Methods of discrete and continuous source
functions and meshless collocation solution have been developed by our team for the micro-structural models. FGM are
solved by a meshless local boundary method using the local Petrov-Galerkin formulation. The models comprise also
nonlinear effects like visco-elasticity for inhomogeneous materials and local nonlinear effects by composite material (de-
cohesion, re-cohesion). As the models are built on the basis of multi-level solutions, it is possible to combine the formulations
with some commercial FEM, BEM and FVM programs and with home software (e. g. that made in WUSAM Zvolen), as
well. The models are directed to applications for materials with microstructure and local problems. The composite materials
reinforced by micro- and nano-particles and especially with short fibers are considered to be materials of future according
to their excellent properties and the computational models developed in the project introduce unique solution for simulation
of behavior of such materials and can be extended also to the solution of other field problems like thermal, electromagnetic
fields.
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