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1. Brief biographical data of the candidate

Fatme Fahri Padikova was born on January 27. 1978, in the city of Kardzhali. She graduated in 1993
from Secondary School "Otets Paisii.,” Kardzhali. In 2001, she completed her studies at Plovdiv
University "Paisii Hilendarski" with a Bachelor's degree in Mathematics and Physics, and in 2003. she
successfully obtained a Master’s degree in Informatics at Plovdiv University "Paisii Hilendarski." Since
January 2021. she has been an Assistant Professor of Physics at the Technical University — Gabrovo.
PhD student Fatme Padikova was enrolled in a part-time doctoral program by Order No. RD-09-
152/27.07.2022 of the Director of IE-BAS for the period 01.08.2022 — 01.08.2026 in the "Physical
Technologies" laboratory — IE-BAS, scientific field 4.1. Physical Sciences, specialty "Radio Physics
and Physical Electronics."

General information about the dissertation thesis

The dissertation thesis titled "Synthesis, Structure, and Properties of Titanium Borides and Carbides
Obtained by Electron Beam Technologies" consists of 116 pages and includes an introduction
(relevance of the problem). a theoretical part, objectives and tasks, an experimental part. main
contributions, a list of publications and reports on which the dissertation thesis is based, participation
in international conferences, as well as a list of the used literature (110 sources). The dissertation thesis
contains 44 graphs and 14 tables. The formulated tasks and their implementation correspond to the main
goal of the dissertation thesis — to reveal and clarify the mechanisms for obtaining composite coatings
based on titanium-boron and titanium-carbon through electron beam techniques and technologies. The
influence of technological conditions during electron beam surface modification on the structure and
properties of the obtained samples is also examined. Through composite surface structures. the
operational characteristics of the titanium substrate are significantly improved. The results achieved in
this dissertation contribute new knowledge to the formation of composite coatings in the Ti-B and Ti-
C systems on titanium substrates obtained through electron beam surface treatment.

2. Relevance of the problem developed in the dissertation thesis in scientific and applied terms
With increasing material requirements and decreasing natural resources. the introduction of new
technologies for material production and modification is of key importance. Electron beam methods for
surface modification are distinguished by high precision, efficiency, and economy. making them of
significant interest in modern science and industry. The technology of electron beam processing is based
on irradiating material media with a high-intensity electron beam. Due to high heating and cooling rates.
the microstructure. chemical composition. and surface topography of the material change. Electron
beam technologies allow precise control over the structure and properties of processed materials. During
the process of surface modification with a scanning electron beam. the modified surface can be brought
to a molten state. enabling the successful introduction of modifying elements to improve the properties
of the base material. In this way, composite structures and coatings on the surface of the base material
(substrate) can be formed.

The dissertation thesis presents research using electron beam methods in combination with other
structure-sensitive methods, as well as an evaluation of the microhardness and friction coefficient of
the obtained composite coatings. A summary of the information obtained on the influence of
technological conditions during electron beam surface modification on the structure and properties of
the obtained samples is provided. Composite coatings based on titanium-boron and titanium-carbon
obtained through electron beam techniques and technologies significantly improve the operational



characteristics of the titanium substrate. Therefore, the relevance of the developed problems is
unquestionable.

3. Brief analytical characteristics of the nature and assessment of the reliability of the material
on which the contributions of the dissertation thesis are based

An innovative approach for applying boron and carbon powders onto titanium substrates has been
developed in the dissertation thesis. Through the methods of electron beam surface modification.
composite coatings (Ti-B and Ti-C systems on titanium substrates) with improved operational
properties have been obtained. The technological parameters (sample movement speed and electron
beam power) of electron beam modification have been investigated and optimized. The phase
composition, microstructure, and elemental composition of the formed composite coatings of the Ti/TiB
and Ti/TiC types were examined using X-ray structural analysis. scanning electron microscopy. and
energy-dispersive X-ray analysis. Resuits of studies on their mechanical properties (microhardness and
friction coefficient) are also presented. New knowledge about the structural and operational
characteristics of the formed composite coatings in the Ti-B and Ti-C systems on titanium substrates
has been obtained.

4. Does the PhD candidate understand the state of the problem and evaluate the literature
creatively?

A thorough review of specialized literature on the dissertation thesis problem is presented. The results
of previous studies are objectively analyzed. and the set goal of the dissertation thesis is convincingly
substantiated and defended. The PhD candidate is well acquainted with the state of the problem. as
evidenced by the 110 cited literary sources.

Key contributions presented in the dissertation thesis:

* An innovative and practical method for applying modifiers to the surface of metal substrates
and obtaining composite surface alloys and coatings through electron beam technologies has
been developed. Surface structures (coatings) in the Ti-B and Ti-C systems on titanium
substrates have been obtained.

e The dependence of structural formation in the Ti-B and Ti-C systems during electron beam
processing on technological parameters and the influence of the formed structures on important
mechanical properties (microhardness and friction coefficient) of the applied coatings has been
established.

e The technological parameters (sample movement speed and electron beam power) of electron
beam modification have been optimized, and composite coatings of the Ti/TiB and Ti/TiC types
with a homogeneous structure and reduced concentration of structural defects (pores, cracks,
etc.) have been formed.

e A significant improvement in mechanical properties (increase in microhardness, reduction of
friction coefficient) has been achieved for the treated titanium substrate with boron and carbon.

e It has been proven that composite surface structures significantly improve the operational
characteristics of the titanium substrate.

5. Evaluation of the publications on the dissertation thesis: number, nature of the titles
(international, national, departmental, official bulletins)

The PhD candidate has published three scientific papers on the dissertation thesis topic, in two of which
Fatme Padikova is the first author. Two of them are published in the journal Coatings with an impact
factor of 2.9 (Q2). and one full-text paper was presented at an international conference. She has
participated in four international scientific forums in Bulgaria, where she has presented the results of
her dissertation.

Two independent citations of two of the publications on the dissertation topic have been noted.

6. Assessment of the degree of personal involvement of the doctoral candidate in the
contributions and personal impressions.

I believe that the main contributions are the personal work of Fatme Fahri Padikova. She participated
as a member of the team in a scientific research project funded by the "Scientific Research" fund.



7. The abstract is formatted according to the requirements and reflects the main scientific
contributions and results of the conducted research.

Conclusion

Based on all the above, I consider that the presented dissertation thesis meets the volume and
content requirements of the Law on the Development of the Academic Staff and its application
regulations, and 1 strongly recommend that the esteemed Scientific Jury award Fatme Fahri
Padikova the educational and scientific degree "Doctor" in the professional field 4.1. "'Physical
Sciences," scientific specialty '"Radio Physics and Physical Electronics."

Sofia, 6.03.2023 Assoc. Prof. Dr. Angelina Stoyanova-Ivanova



