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1. Brief biographical data

Fatme Fahri Padikova graduated from Plovdiv University "Paisii Hilendaraki"
(PU) 1in 2001 with a bachelor's degree majoring in "Mathematics and Physics" and
in 2003 obtained a master's degree in "Informatics". From 08.2022 to 12.2024 he is
a part-time doctoral student at IE-BAN. His professional path is connected to TU-
Gabrovo, where he is an assistant in the Department of "Mathematics, Informatics
and Natural Sciences" from the beginning of 2021. In previous periods, she worked

as a teacher of mathematics, physics and astronomy and information technology.

2. General description of content and results in the submitted materials

The dissertation has 116 pages and presents the results of 3 publications, of

which 2 are with IF (Coatings - MDPI) and one from an international scientific
conference "Mechatronics, eco and energy-saving systems and technologies",
Gabrovo 2023. The structure of the dissertation consists of an introduction, 4
chapters, contributions, a list of publications on the dissertation and references.
The set of documents presented to the scientific jury also contains the necessary

reference to fulfill the minimum requirements for the relevant field of higher



education, the publications on the dissertation, a list of presented reports, as well as
a reference to the acquired credits during their studies.

The documents that Asst. Prof. F. Padikova submits in the procedure for
obtaining the educational and scientific degree "doctor" that they meet the
requirements of the Law on the Development of the Academic Staff in R. Bulgaria,
the regulations for its implementation and the pRegulations, requirements,
conditions, rules and decisions for candidates for acquiring scientific degrees and
occupying academic positions in IE-BAN and the required values of the quantitative

indicators are covered.

3. Characterization and evaluation of the dissertation work

The modification of the surface layers of structural elements of metals and
alloys is an extremely topical problem in which the scientific community around the
world has invested considerable research resources and time in recent years. With
this in mind, the presented dissertation focuses on modifying surface layers by
means of an electron beam, creating carbides and borides on a titanium base. This
technology in itself i1s also relevant enough to improve the surface integrity
parameters of metals and their alloys.

The dissertation researches the mechanisms for obtaining composite coatings
based on titanium-boron and titanium-carbon. The influence of the values of the
technological parameters on the obtained properties of the treated surface was also
investigated. To achieve these goals, 5 main tasks have been formulated, the solution
of which contributes with new knowledge in the field of surface layer modification
through the creation of coatings. This gives me reason to assert that the presented
dissertation work is relevant and relevant to the field of scientific research to which
it 1s addressed.

The bibliographic reference includes 110 literature sources, the majority of
which are journal articles published in recent years and referenced in WoS and/or
Scopus. This is proof of knowledge of the achievements of the scientific community
on the issues in the dissertation. In this line of thought, the obtained results are
proven by modern and properly selected methods, such as X-ray diffraction analysis,
Scanning electron microscopy, XRD and microhardness measurement. The obtained
experimental data, proving the formation of quality composite coatings in the Ti-B

and Ti-C system, are presented in detail and sufficiently defend the proposed theses.



Essential results of the dissertation work are the establishment of the
technological conditions under which composite coatings are obtained in the Ti-B

system, in which no undissolved amount of the element B is observed. It was

established that by applying the electron beam technology, a coating with
significantly improved tribological properties and a significant increase in
microhardness was obtained. When studying the obtained composite coatings in the

T1-C system, technological parameters of the process were also established, in which

the microhardness values of the surface were significantly higher than those of the
base metal. A two-operation technology for introducing carbon into the treated
titanium surface 1s proposed.

As a result of the completed tasks set in the dissertation, the following
contributions were formulated, which I accept in the manner presented in the
dissertation:

I. An nnovative and practical method has been developed for applying
modifiers to the surface of metal substrates for the purpose of forming composite
surface alloys and coatings using electron beam technologies. The applicability of
the method was confirmed by obtaining surface structures (coatings) in the T1-B and
T1-C systems on titanium substrates.

2. With modern experimental methods, new knowledge has been obtained
about the mechanisms of structure formation in the Ti-B and Ti-C systems during
electron beam processing, their dependence on the technological parameters and the
influence of the formed structures on important mechanical properties.

3. The technological parameters (speed of movement of the sample and power
of the electron beam) of electron beam modification were optimized in order to form
composite coatings of the type Ti/TiB and Ti/TiC, having a homogeneous structure,
reduced concentration of structural defects (pores, cracks, etc.) and improved
mechanical properties.

4. Through the proposed technology for electron beam surtace modification
of Ti substrates, a significant improvement in mechanical properties has been
achieved, as follows:

- more than a 20-times increase in microhardness and a 2-times
reduction in the coefficient of friction for the case of treatment of Ti1 substrates with

boron.
- 2.5-times increase in microhardness for the case of Ti substrate

treatment with carbon.



4. Publications on the dissertation work and assessment of the doctoral
student's personal contribution

The dissertation presents results published in 3 articles. Two of which were
published in the international journal with an impact factor "Coatings" and one in a
report in full text, published in the materials of an international scientific conference
held in Gabrovo. The results were reported at 4 international conferences held in
Bulgaria. By the end of January 2025 2 citations of the publications from the
dissertation were noted. These scientometric indicators clearly prove that the
dissertation work has been tested to a sufficient extent and has received a high
evaluation from the scientific community, which also proves its relevance and
relevance.

Asst. Prof. F. Padikova is part of an extremely valuable team from IE - BAS,
in the person of her supervisor Assoc. Prof. S. Valkov and Assoc. Prof. M.
Ormanova, who worthily continues the work of Prof. Petar Petrov D.Sc. in the field
of electron beam technologies.

Knowing their work in detail, I believe that the contribution of Asst. Prof. F.
Padikova in obtaining, analyzing and publishing the achieved results is to a sufficient
extent her work.

[ have known Fatme Padikova since entering and working at Technical Uni-
versity - Gabrovo and I have personal observations of the quality of her work. I
believe that she is serious enough about her duties and the fulfillment of her assigned

tasks.

5. Evaluation of the abstract

The abstract has been prepared according to the requirements and in sufficient
volume. Correctly reflects the content of the dissertation, the obtained results and
contributions. I noticed a slight discrepancy in the wording of the contributions in
the attached abstract compared to those in the dissertation, but I do not consider this

a significant omission, especially since their meaning remains unchanged.

6. Critical remarks

I have no substantive objections to the dissertation work. I, as a member of
the collective of a technical university, only think that when talking about the
optimization of parameters of a process, it is good to do it in accordance with well-



known mathematical procedures and on a sufficient number of experimental

samples.

7. Conclusion

I believe that the submitted dissertation meets the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria. The achieved
results give me reason to propose to the scientific jury that the educational and
scientific degree "doctor" be acquired by Fatme Fahri Padikova in the field of
higher education - 4. Natural sciences, mathematics and informatics, professional
field - 4.1. Physical Sciences, Doctoral Program - Radiophysics and Physical

Electronics.

277 February 2025 Member of the scientific jury:
/Prof. Angel P. Anchev Ph.D./



