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A. Sumarul tezei

A.1. Rezumat

Conform standardelor specifice obligatorii de studii universitare de doctorat in
domeniul Inginerie Industriala si prevederilor Regulamentului privind obtinerea atestatului
de abilitare la Universitatea ,,Dundrea de Jos” din Galati, prezenta tezd de abilitare arata
cele mai importante realizari stiintifice si profesionale de la ultima mea promovare (la
gradul didactic de Conferentiar Universitar, in anul 2013).

Titlul de doctor in domeniul Inginerie Industriala l-am obtinut in anul 2005 cu teza
intitulata ,,Contributii la elaborarea unei metode pentru profilarea sculelor care genereaza
prin infasurare” sub indrumarea distinsului Profesor. Dr. Ing. Nicolae Oancea.

Domeniul stiingific In care am desfisurat majoritatea cercetarilor il constituie
Modelarea proceselor de generare a suprafetelor, principalele directii de cercetare fiind
Algoritmizarea metodelor de studiu ale generarii suprafetelor si Generarea suprafetelor
cu scule care prelucreaza prin infasurare.

Teza de doctorat elaborata in anul 2005 a reprezentat o Tmbinare a celor doua directii
prezentate anterior §i s-a finalizat printr-un produs soft integrat iIn mediul AutoCAD cu
interfatd grafica usor de utilizat, care permite o reprezentare foarte sugestiva a rezultatelor
obtinute. Acest produs soft cuprinde doud parti distincte, prima fiind destinata profilarii
sculelor ce prelucreazd prin rulare, iar cea de a doua profilarii sculelor pentru generarea
suprafetelor elicoidale. Fiecare dintre aceste parti are un meniu propriu, care se insereaza
in meniul de bazd al programului AutoCAD si permite lansarea diferitelor comenzi
necesare ruldrii programului.

Preocuparile privind problematica generdrii suprafetelor s-au concretizat prin
participarea in, calitate de director sau membru in echipd, la contracte de cercetare
castigate prin competitie nationald, privind: noi abordari privind geometria topologica a
constructiilor mecanice si respectiv privind problematica infasurarii suprafetelor, bazata pe
reprezentarea acestora in forma discretd; algoritmizarea studiului suprafetelor poliforme
necilindrice si a studiului suprafetelor in infasurare; sinteza unor tehnici de modelare a
cinematicii sistemelor de profilare a sculelor generatoare; tehnici pentru controlul
dimensional adaptiv/inteligent al sistemelor de manufacturare reconfigurabile; modelari ale

proceselor de generare prin rulare a vartejurilor de suprafete.
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O parte semnificativa a acestor rezultate a fost obtinutd prin derularea unor contracte
de cercetare de tip Idei sau CEEX.

In cadrul proiectului ID PN-II-ID-PCE-2007-1 791/2008, Geometria topologicd a
constructiilor mecanice se propune dezvoltarea unei noi abordiri a geometriei
constructiilor mecanice, denumitd abordare topologica. Aceastd abordare se bazeaza pe
observatia cd, in marea majoritate a cazurilor, in cadrul unui ansamblu mecanic, interfata
intre o componentd mecanica a acestuia §i restul ansamblului, este compusa dintr-un grup
de suprafete elementare aflate in contact la nivel nominal. Grupurile de suprafete se
comportd ca un element geometric unitar de forma complexa.

In mod similar, la executia componentelor mecanice se constati ci un grup de
suprafete este generat dintr-o singurd prindere, intr-o actiune unitard. La realizarea
operatiunilor de control, dispozitivul de masurat exploreaza un grup de suprafete si
returneaza erorile de dimensiune, forma si pozitie ale acestora.

Pe baza acestor observatii, se introduce notiunea de structurd topologica, definita ca
fiind structura compusd dintr-un grup de suprafete apartinaind componentei mecanice §i
care, asociat cu un alt grup, apartinand restului ansamblului, formeaza o interfatd. Din
acest punct de vedere, intreaga constructie mecanica poate fi privita ca fiind compusa din
componente mecanice (link-uri) si interfete (joint-uri), a caror ansamblu este analog cu un
lant de dimensiuni. In cadrul proiectului a fost imaginati o noui teorie, bazata pe abordarea
topologica, privind gestionarea aspectelor geometrice ale constructiilor mecanice.

In cadrul proiectului PN-II-RU-TE-2014-4, Sinteza unor noi algoritmi de proiectare
CAD a profilurilor sculelor aschietoare, generatoare a suprafetelor complexe, cu mijloace
neanalitice, s-a realizat sinteza unor algoritmi de proiectare grafica, bazati pe teoremele
complementare ale Infdsurarii suprafetelor, care prezinta avantajul de a imbina
rigurozitatea cu rapiditatea obtinerii rezultatelor. Problematica profilarii sculelor
generatoare prin infasurare in baza teoremelor complementare intr-o exprimare graficd a
condus la simplificarea metodologiei de proiectare a sculelor, precum si a analizei
angrenajelor, pompelor §i compresoarelor elicoidale.

Prin noua metodologie de profilare a sculelor, bazata pe determinarea traiectoriilor
sculelor preformate (de reguld suprafete de revolutie) s-a simplificat mult efortul de
proiectare a procesului tehnologic de generare a suprafetelor elicoidale complexe, de
exemplu suprafete elicoidale necilindrice si suprafete elicoidale cu pas variabil.

Rezultatele obtinute imi permit sda afirm cd solutiile de profilare neanaliticd sunt

riguroase, rapide si deosebit de intuitive pentru utilizator.
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A.2. Abstract

According to the compulsory specific standards of doctoral studies in the field of
Industrial Engineering and to the provisions of the Regulation for obtaining the attestation
certificate at "Dunarea de Jos" University of Galati, this habilitation thesis shows the most
important scientific and professional achievements since my last promotion (as Associate
Profesor, in 2013).

The title of PhD in Industrial Engineering was obtained in 2005 with the thesis
entitled "Contributions to the elaboration of a method for profiling the tools that generate
by wrapping" under the guidance of the distinguished Professor. Dr. Ing. Nicolae Oancea.

The scientific field in which we carried out most of the researches is the Modelling of
Surface Generation Processes, the main research directions being Algorithmization of
Study Surveys of Surface Generation and Surface Generation with Wrapping Tools.

The doctoral thesis elaborated in 2005 was a combination of the two directions
presented above and completed with a software product integrated in AutoCAD
environment with easy to use graphical interface, which allows a very suggestive
representation of the obtained results. This software consists of two distinct parts, the first
being designed for profiling the tools that work by rolling, and the second for profiling the
tools for the helical surfaces. Each of these parts has its own menu, which is inserted into
the AutoCAD basic menu and allows various commands to run the program.

Concerns about the issue of surface generation have materialized by participating in
the role of director or team member in research contracts gained through national
competition on: new approaches to the topological geometry of mechanical constructions
and respectively to the problem of surface winding, based on the representation in discrete
form; the algorithm of the study of non-cylindrical polyline surfaces and the study of the
surfaces in the winding; the synthesis of some kinetics modelling techniques for generating
tool profiling; techniques for adaptive / intelligent dimensional control of reconfigurable
manufacturing systems; modeling of run-around generation processes.

A significant part of these results was obtained through the development of IDEI or
CEEX research contracts.

In project ID PN-II-ID-PCE-2007-1 791/2008, the topological geometry of
mechanical constructions proposes the development of a new approach to mechanical
geometry, called topological approach. This approach is based on the observation that in

the vast majority of cases, in a mechanical assembly, the interface between a mechanical
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component and the rest of the assembly is composed of a group of elementary surfaces in
contact at the nominal level. Surface groups behave as a unitary geometric element of
complex form.

Similarly, in the execution of mechanical components it is found that a group of
surfaces is generated from a single grip, in a unitary action. When performing control
operations, the measuring device explores a group of surfaces and returns their size, shape,
and position errors.

Based on these observations, the notion of a topological structure, defined as a
structure composed of a group of surfaces belonging to the mechanical component, and
which, associated with another group belonging to the rest of the ensemble, forms an
interface. From this point of view, the whole mechanical construction can be regarded as
being composed of mechanical components (links) and interfaces (joints), the whole of
which is analogous to a chain of dimensions. A new theory, based on the topological
approach, on the geometric aspects of mechanical constructions was imagined in the
project.

Within the project PN-II-RU-TE-2014-4, the synthesis of new CAD design
algorithms of cutting tools profiles, generating complex surfaces, with non-analytical
means, synthesis of graphical design algorithms, based on complementary theorems of
surface winding, which has the advantage of combining rigor with the speed of obtaining
results. The problem of profiling wind-generating tools based on complementary theorems
in graphic expression has led to the simplification of the tool design methodology, as well
as the analysis of gears, pumps and helical compressors.

Through the new tool profiling methodology, based on the determination of the
trajectories of preformed tools (usually revolution surfaces), it has greatly simplified the
design effort of the technological process to generate complex helical surfaces, for

example non-cylindrical helical surfaces and surface.
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