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Abstract

Intr-o perioad in care companiile incetinesc ritmul investitiilor si, in general, incearci si-si mentini
sau chiar sd-si mareasca profitul, cresterea duratei de viata a structurilor pe care le au in exploatare reprezinta o
problema de mare interes. Tema tezei de doctorat a presupus elaborarea unei analize privind influenta defectelor
placilor stratificate din materiale plastice sau materiale compozite asupra capacitatii portante a acestora. Acest
demers a avut la baza considerente economice, constand in intentia de a mari durata de viatd/exploatare a
structurilor realizate din astfel de placi.

In practica, pentru o predictie corecti a comportamentului in exploatare si a capacititii portante a unei
structuri este obligatoriu sa se realizeze o evaluare nedistructiva, cu ajutorul careia sa se caracterizeze complet
structura respectiva, urmatd apoi de un calcul numeric prin metoda elementelor finite.In vederea atingerii
obiectivului principal al tezei de doctorat, si anume realizarea unei legaturi intre evaluarea nedistructiva si
calculul de rezistenta al structurilor cu defecte in vederea stabilirii influentei defectelor asupra comportamentului
mecanic §i capacitatii portante a structurilor studiate,s-au imbinat cele mai noi metode de evaluare nedistructiva
cu tehnicile de calcul numeric. Placile studiate au fost investigate cu ajutorul mai multor metode de evaluare
nedistructiva (termografie in infrarosu, imagistica ultrasonica, tomografie computerizata cu raze X).Informatiile
obtinute din evaluarea nedistructiva au fost utilizate la realizarea modelelor de calcul. Au fost considerate mai
multe directii de studiu pentru determinarea, influentei pozitiei defectelor in adancimea placilor dimensiunii
discontinuitatilor, procentajului volumic al discontinuitatilor, defectelor de fabricatie. Pe baza studiilor efectuate,
s-au stabilit efectele discontinuitatilor asupra starii de teniune si de deformatie.

Modelele teoretice, experimentale si numerice de studiu al placilor stratificate din materiale plastice si
din materiale compozite dezvoltate in cadrul lucrarii, pot fi adaptate/extinse/generalizate pentru alte tipuri de
materiale, dar si pentru anumite piese sau structuri mecanice.
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Abstract
In a periodwhen companiesare slowing downinvestment andgenerallytryto maintainor evenincrease

theirprofits,the increaseof lifetime of structures in service is of great interest. In this PhD thesis, an analysis of
the influence of defects in layered plates made of plastic or composite materials on their bearing capacity was
undertaken. This approach was based on economic considerations, intending to increase the lifetime /
exploitation timeof the structures made of such plates.

In practice, for a correct prediction of in-service behavior and bearing capacity of a structure, it is
mandatory to perform a nondestructive evaluation, suitable for a complete characterization of the
structure,followedby anumerical calculususing the finite elementmethod.In order to achieve the main objective
of the PhDthesis, namely to link the nondestructive evaluation and strength calculation of structures with defects
in order to determine their influence on the mechanical behavior and bearing capacity, the newest methods of
nondestructive evaluation were used in conjunction with numerical techniques. The studied plates
wereinvestigatedusing severalnondestructiveevaluation methods (infrared thermography, ultrasonicimaging, X-
ray computed tomography). Information obtained from nondestructive evaluation were used to build the calculus
models. Several research directions were consideredin order to study the influence of: position of defects along
the thickness of the plates, size of the discontinuities, volume percentage of discontinuities, defects of
manufacturing. Based on these studies, the effects of discontinuities on the stress and strain states were
evaluated.

The theoretical models, the experimental and numerical studies of the layered plates of plastic and
composite materials developed in this PhD work can be adapted / extended / generalized to other types of
materials, but also for certain parts or mechanical structures.



