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Materialele compozite au devenit utilizate pe o scara larga in industria aerospatiala datorita rigiditatii si
rezistentei specifice ridicate. Utilizarea materialelor compozite impreuna cu metalele, formand structurile hibride,
reprezinta o directie de cercetare actuala cu aplicatii importante in industria aerospatiala. Activitatile de cercetare-
dezvoltare cuprinse in programul doctoral reprezintd o parte integrantd a studiului stiintific al autorului 1in
domeniul imbinarilor hibride metal-compozit din industria acrospatiald. Modelele analitice si numerice dezvoltate
sunt validate printr-un studiu experimental intens, in care se evidentiaza contributiile personale in ceea ce priveste
cercetarea si dezvoltarea In domeniul imbinarilor hibride metal-compozit. Directiile principale de cercetare sunt
reprezentate de studiile parametrice asupra rigiditatii si rezistentei imbinarilor hibride metal-compozit cu un singur
plan de forfecare. Parametrii de studiu sunt geometrici (raportul dintre latimea w a placilor si diametrul d al
surubului, w/d, raportul dintre distanta e la marginea libera si diametrul surubului, e/d, diametrul si forma capului
surubului (bombat/inecat), precum si jocul nominal din imbinare), a momentului de prestangere a surubului si a
temperaturii. Obiectivul studiului de cercetare este evidentierea influentei acestor parametri asupra rigiditatii si
rezistentei imbindrilor hibride metal-compozit. In prima parte a lucrarii sunt prezentate ultimele cercetari din
literatura de specialitate, privind imbinarile metalice si hibride metal-compozit. in partea a doua tezei, este
prezentat studiul experimental, analitic si numeric al influentei parametrilor de mai sus asupra rigiditatii si
rezistentei imbinarilor hibride metal-compozit. Se descrie studiul experimental folosind conceptele monitorizarii
integritatii structurale SHM (Structural Health Monitoring) pentru determinarea initierii cedarii laminelor din
materialul compozit. Se prezinta studiul optimizarii multiparametrice a rigiditatii si rezistentei acestor imbinari cu
metoda algoritmilor genetici. Principalele concluzii ale tezei sunt urmatoarele: marind valorile rapoartelor w/d si
e/d, se obtine o crestere a rigiditatii axiale a imbinarilor. Cresterea momentului de prestrangere a suruburilor
scadere a rigiditatii axiale si a rezistentei imbinarilor. Teza se incheie cu o Anexa si Bibliografie cu 159 de
referinte.

Abstract:

Composite materials have become widely used in the aerospace industry due to their high stiffness and
strength to mass ratios. The use of composite materials together with metals, forming the hybrid structures, is a
current research direction with important applications in the aerospace industry. The research and development
activities included in the doctoral program are an integral part of the author's scientific study in the field of metal-
composite hybrid joints of the aerospace industry. The developed analytical and numerical models are validated
through an intensive experimental study that highlights personal research contributions to metal-composite hybrid
joints. The main research directions are the parametric studies on the stiffness and strength of the metal-composite
hybrid single-lap shear joints. The study’s parameters are geometric (the ratio between the width of the plates to
the diameter of the screw, w /d, the ratio of the distance from the hole center to the free edge and the diameter of
the screw, e/d, the diameter and the head shape of the bolt, the joint clearance), bolt torque value and temperature.
The objective of the research is to highlight the influence these parameters on the stiffness and strength of metal-
composite hybrid joints. The first part of the paper presents the latest research in the literature on metallic and
hybrid joints. The second part of the thesis presents the experimental, analytical and numerical study of the
influence of mentioned parameters on the stiffness and strength of the hybrid joints. It is described the experimental
study with the Structural Health Monitoring (SHM) tehnique to determine the damage initiation within laminae. It
is presented the study of the multiparametric optimization of stiffness and strength of these joints, using the genetic
algorithm numerical method, also. The main conclusions of the thesis are as follows: increasing the values of the
w/d and e/d ratios, an increase in the axial stiffness is achieved. The bolt torque increase the axial stiffness of the
joint. Increasing the temperature causes a decrease in the axial stiffness of the joints and their strength. The thesis
ends with an Appendix and Bibliography with 159 references.



