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Fatme Padikova obtained a diploma for the educational and qualification degree of Master in
Computer Science in 2003, and is enrolled in the IE-BAS part-time doctoral program from
01.08.2022 t0 01.08.2026. She 1s enrolled with the right to defend her thesis in December 2024.

The presented dissertation is focused on obtaining new knowledge for the formation of
composite coatings in Ti-B and Ti-C systems on titanium substrates, using the method of
electron beam surface treatment with a scanning electron beam. The influence of the
technological conditions of the treatment on the structural and operational characteristics of the
studied materials is studied with the aim of their implementation in industrial applications. To
achieve this goal, the structure of the formed coatings was characterized by several methods,
namely by studying the phase composition by X-ray diffraction analysis, studying the
microstructure by scanning electron microscopy (SEM) and studying the chemical composition
by energy-dispersive X-ray analysis. The microhardness and friction coefficient of the obtained

composite coatings were also studied. Undoubtedly, the topic is relevant and of interest to
modern science.

The results achieved during the period of Fatme Padikova's doctoral studies have been
published in 3 scientific papers, in two of which the doctoral candidate is the first author. Two
of the articles have a quartile of Q2 and IF 2.9, and one article is a full-text report in Bulgarian
from a conference. According to the minimum requirements for the relevant field of higher
education or professional field in accordance with the Law on Higher Education and Research
of the Republic of Bulgaria, the doctoral candidate has the required number of points under
criterion D with a total of 40 points out of a minimum of 30 points. From the implementation
of the educational program Fatme Padikova has 130 credits, out of a minimum of 130 points
required. In terms of the approbation of the implementation of the scientific program with the
mandatory minimum of 40 points, the credits received are 160. When participating in
international conferences, Fatme Padikova's presentations are from poster presentations, and
the oral presentations are only at seminars in the form of reports on the occasion of doctoral



reports at IE-BAS. Total credits received 450 out of the mandatory minimum of 200. With this,
the doctoral candidate definitely exceeds the requirements of the credit assessment system.

Regarding the presented dissertation work, it contains an introduction, four chapters,
contributions, a list of publications and reports on which the dissertation is based, and used
literature. The entire dissertation work contains 104 pages. The first chapter contains, although
not precisely defined and separated as part of the structure of the work, a literature review and
the formulated aim and objectives. This chapter also contains the considered state of the
problem with the relevant citations. Subsections 1.3 and 1.4 are essentially a literature review,
with cited studies and results from the literature relevant to the topic of the dissertation, and the
methods used in the conducted research. As a critical note, [ would mention that in order to
facilitate the reader and improve logical consistency and clarity, the literature review would be
more presentable 1f it were presented as a separate part of the first chapter or as a separate part
after the introduction. There is a lack of a separate part in which the author of the dissertation
could indicate why the topic of the dissertation is relevant and thus justify the choice of topic,
and then show in the literature review the current state of the problem, referring to literary
sources. All this is contained in the entire first chapter, without being separated. The aim of the
dissertation and the tasks set to achieve this aim are also not separated into a different parts
(they are described at the end of subsection 1.4.), as is done in the abstract. In the presented
abstract, the content includes - “relevance of the dissertation” and “aim and objectives of the
dissertation”, which wonderfully complements the logical sequence - relevance, status of the
problem, aim and tasks, and finally conducted research and results. As a critical remark, I would
mention also the very brief statement regarding relevance. Some technical errors and
ambiguities are noted, but despite the critical remarks, the dissertation is structured according
to the requirements and the relevant regulations, and the aim and objectives are clearly
formulated and understandable. The dissertation itself is written in clear and understandable
language, despite some inaccuracies in terminology.

In a synthesized form, it can be summarized that the first chapter discusses the main physical
processes in the preparation of titanium borides and carbides by electron beam techniques and
technologies. A literature review is made related to the surface modification of titanium
substrates by forming composite coatings in the Ti-B and Ti-C systems. The second chapter
describes the experimental methods used in the preparation of titanium borides and carbides.
The methods used for characterizing the structure and techniques for determining the
mechanical properties of composite coatings are also discussed here. The resuits presented in
the third chapter are related to the study of composite coatings in the titanium-boron system
and the influence of the electron beam power and the speed of movement of the samples during
electron beam modification. The final fourth chapter discusses the achieved results related to
the preparation of composite coatings in the titanium-carbon system, as well as the influence of
the speed of movement of the samples during the process. It makes a good impression that at
the end of each chapter the contributions are synthesized and the conclusions from the achieved
results are summarized, which contributes to the overall good impression of the scientific work.

As a result of the work performed, the possibility of obtaining composite Ti/TiC coatings on
titanium substrates with carbon powder by electron beam surface modification has been shown.



The influence of the sample movement speed during the modification process on the structure
and properties of the obtained coatings has been studied. It has been confirmed that the method
proposed by the author for applying modifiers from pure carbon on a titanium substrate is
applicable for obtaining composite coatings in the Ti/Ti-C system by electron beam surface
modification. As a result of the research, it has been shown that the formation of the Ti/TiC
composite layer can be carried out stepwise by introducing carbon to the surface of the titanium
substrate and subsequent surface melting to form composite structures in the Ti-C system, and
in both cases of the higher and lower sample movement speed, the phase composition remains
unchanged in the form of a two-phase composite structure. It was concluded that the lower
speed of movement of 5 mm/s leads to the production of a thicker layer with homogeneously
distributed TiC particles and with 2.5 times higher microhardness compared to that of the
titanium substrate. When the speed is increased to 15 mm/s, the microhardness decreases and
is 1.8 times higher than that of the base material. In this way, optimization has been achieved
in obtaining a material with a certain microhardness by varying the speed.

Regarding the contributions, 5 are indicated as such. The more than 20-fold increase in
microhardness achieved in combination with a two-fold decrease in the coefficient of friction
of pure titanium substrates by forming composite coatings in the Ti-B system is very
impressive. The same applies to the 2.5-fold increase in the microhardness of a pure titanium
substrate by forming a coating in the Ti/TiC system by electron beam modification. Thus, the
application of electron beam surface modification has demonstrated the possibilities for
significant improvement of the mechanical characteristics of titanium materials. 1 believe that
the contributions thus obtained are original, I can characterize them as scientific and applied,
and as enriching the already existing methods for applying modifiers to the surface of metal
substrates for the purpose of forming composite surface alloys and coatings by electron beam
technologies.

I do not know Fatme Padikova personally, but after getting acquainted with the materials
presented to me in connection with the procedure, I am left with the impression of a scientist
with good theoretical and practical knowledge in the field of electron beam methods for surface
modification and the mechanisms for obtaining composite coatings. The research conducted to
achieve the goal of the dissertation work shows multidisciplinary knowledge and the ability to
use a varlety of studies, interpret results and summarize information. In conclusion, I believe
that the dissertation work has achieved its goal and its results are fully sufficient to conclude
that its author has made a significant contribution to the work, including as the first author in a
publication in a prestigious international scientific journal.

I have no questions about the dissertation.

CONCLUSION

The dissertation is dedicated to an actual problem of social importance, modern experimental
methods and techniques were used. The results obtained are original and undoubtedly of a
contributing nature. The dissertation presented in this way fully complies with the Law on the



Development of the Academic Staff in the Republic of Bulgaria and the Regulations for its
implementation. Considering everything written above, 1 support the awarding of the
educational and scientific degree "doctor" to Fatme Fahri Padikova in the professional field 4.1.
"Physical Sciences", scientific specialty Radiophysics and Physical Electronics.
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