
ABSTRACT 

This thesis presents the results of personal empowerment of scientific activities and educational 

activities on the development of courses and university books from supporting the thesis so far. 

The PhD thesis titled "Research on improving the quality of continuously cast semiproducts", I 

publicly supported it on March 21, 2003 at the Polytechnic University of Bucharest, under the 

scientific coordination of Mr. prof. IoanDragomir. 

The scientific results have led to the application and introduction of new ideas as well as the 

explanation of some notions in the university courses that I have printed as author or co-author. 

The research directions approached and the ideas from which we left were debated at the 

Research Center of the Academic School of Materials Science of Valahia University in 

Tirgoviste. 

In the first chapter of the habilityation  thesis we briefly presented some results regarding the 

study of some of the peculiarities that underlie the continuous casting of the alloys: thermal 

transfer and convective mass transfer to the continuous casting of the alloys followed by the 

analogy of the transfer of mass, energy and impulse, then another sub-chapter containing 

deformations in the bending and straightening of the thread, followed by the subchapter 

dedicated to the stresses in the solidified crust of the continuous castings. Thus, some 

mechanisms and computational relationships have been elucidated underlying the processes of 

continuous casting. 

The results of the research in this chapter have been synthesized from 18 publications, including 

4 books, 2 laboratory guide and 12 published articles. 

The second chapter of the habilitation thesis presents very briefly some results of the researches 

materialized in the direction of the mathematical modeling in the field of the processes of 

obtaining and characterizing the materials. Research methods using mathematical models are the 

basic scope applications of research in many metallurgical processes. Mathematical modeling is 

the scientific way of proposing and implementing a technology based on models previously 

tested in the laboratory. Solving a mathematical model can lead to solutions whose equations can 

be used to design computational programs for the production of graphical interfaces that 

effectively help drive technological flows through rigorous control of metallurgical processes 

and their parameters. In this respect, we developed several mathematical models that we also 

generated graphical interfaces to facilitate applications in the industrial environment, two of 

which we briefly presented in this chapter. 

The results of the research in this chapter were synthesized from 20 published articles out of 

which 7 in ISI indexed magazines with impact factor. 

Chapter three contains the main concerns and achievements in the field of biomaterials and more 

specifically: the first subchapter is dedicated to the succinct reproduction of the results on 

obtaining and sintering the hydroxyapatite; the second subchapter deals with the synthesis, 

characterization and bioactivity of bioactive bottles; in subchapter three, we will characterize the 

hydroxyapatite (HAp) Ca10 (PO4) 6 (OH) 2 - powder as biocompatible ceramic material and 

316L austenitic stainless steel STAS AISI as a metallic biomaterial which are the composite 

metal-ceramic components used for medical implants in reconstructive surgery and prosthetic 

treatment. 

Corroborating the results of the investigations on the two types of materials, it can elucidate 

many of their structural aspects and improve joining to the stainless steel HAp-316L interface by 

obtaining a rough microscopic morphology on the surface of the stainless steel and implicitly to 

allow for better adhesion by coating a bioactive HAp additive layer on 316L stainless steel. 



The results of the researches on the topics covered in this chapter were synthesized from a total 

of 10 published articles, of which 6 in ISI indexed magazines and 5 with impact factor. 

Chapter four contains the results of the research on the obtaining and characterization of alloys 

and composites based on Al and Cu, and more specifically here we briefly presented the results 

of the research on the production of Al-Mg-Si alloys, the obtaining of dural alloys, the obtaining 

and characterization of the Al-Mg composites - Steel reinforced, corrosion resistant and 

microstructural analysis of thermally treated Al-Mg-Si alloys, corrosion behavior and 

microstructural analysis of heat treated Al-Zn-Mg-Cu alloys 

Research on the topic covered in this chapter were distributed a total of 20 articles published in 

journals of which 9 volumes indexade ISI impact factor. 

Chapter Five presents the results of studies and research on the structure and properties of 

metallic melts and interfacial phenomena in alloying, where we briefly approached: the 

calculation of metal melt properties, the relationship between the properties of liquid and solid 

alloys, the interphase phenomena in the processes of elaboration and refining non-ferrous alloys, 

highlighting the interphase phenomena that occur in copper, aluminum and In-Bi, Fe-Co alloys; 

interfacial phenomena in the production of ferrous alloys, rendering the interphase phenomena to 

the interaction: between the liquid steel and the refractory lining, between the molten phases and 

the refractory materials condensed in the refractory material; interphase phenomena at sintering 

of powders, superficial phenomena at sintering in the presence of a liquid phase, interphase 

phenomena in deposits on metals and non-metals. 

Research on the topic covered in this chapter were synthesized from a total of 31 publications, 

including three books, four laboratory guides and a total of 24 articles, 11 in ISI 

Chapter 6 presents personal development plans and future research directions. Proposals for the 

next research will be based on two biomaterial research themes and will be interdisciplinary: 

developing a concept of biocompatible multifunctional innovative material that is more 

appropriate to prosthetic applications and investigations on obtaining new materials for the 

development of cannulae tracheal three-way medical techniques used in otorhinolaryngological. 


