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1. General description of the submitted materials

The candidate Georgi Valeriev Kotlarski has submitted a dissertation and an abstract, a
CV, a copy of a higher education diploma, a master's degree, copies of published scientific
works, a list of reports presented at scientific conferences and noted citations, an assessment
of the preparation of doctoral students at the Bulgarian Academy of Sciences according to the
credit system, as well as the mandatory tables for fulfilling the minimum requirements for the
Institute of Electronics and the Bulgarian Academy of Sciences. The documents submitted for
the defense by the candidate comply with the requirements of the Bulgarian Academy of
Sciences, the Bulgarian Academy of Sciences and the Bulgarian Academy of Sciences and the
Regulations on the Terms and Procedure for Acquiring Scientific Degrees and Holding

Academic Positions at the Bulgarian Academy of Sciences.
2. Candidate details

The candidate Georgi Valeriev Kotlarski has been a mechanical engineer at the Institute of
Electronics since 01.06.2020. He holds a Bachelor's degree in Electrical Engineering (2020), a
Master's degree in Electrical Engineering (2021) from the Technical University - Sofia and is
a full-time doctoral student in the scientific specialty Radiophysics and Physical Electronics

(since 2022) at the Institute of Electronics - BAS.

3. General characteristics of the candidate's scientific achievements



The main goal of the dissertation 1s the study of physical processes and materials in additive
techniques and technologies. A method belonging to the methods for direct construction of
metal parts was used, namely the process of arc additive construction of aluminum
components in the "cold arc" mode, and their physical properties were studied. The research
was conducted under the supervision of Assoc. Prof. Dr. Stefan Valkov. The dissertation is
written on 112 pages, includes cited literature from 129 works, 72 figures. According to the
Evaluation of the preparation of doctoral students at the Bulgarian Academy of Sciences
under the credit system presented by the candidate, a total of 494 credits were obtained out of
a mandatory 200. The dissertation is based on three scientific publications, all of which were
published in journals with a high impact factor, and one conference report. So far, three
citations have been noted. Since Georgi Valeriev Kotlarski is the first author, I assume that
the candidate's contribution to all three publications 1is significant. For this reason, the
dissertation meets the minimum requirements for obtaining the doctoral degree and even

exceeds them.

4. Content analysis of the scientific and scientific-applied achievements of the

candidate contained in the materials for participation in the competition

The dissertation work of Georgi Kotlarski represents a comprehensive and in-depth
study in the field of materials science and additive techniques and technologies. In his work,
Georgi Kotlarski combines research on the physical properties of aluminum alloys with
different contents. In his work, the candidate demonstrates a thorough understanding of
physical processes and phenomena, effective application of additive technologies and a
skillful combination of various practical experiments. The structure and mechanical properties
of the obtained details have been studied as a function of the technological conditions of
construction. As a result, knowledge has been obtained about the applicability of the methods
for forming and testing components using arc additive technologies in laboratory conditions
and about the applicability of laboratory models in the industrial direction. The results
obtained by varying the technological conditions of construction and determining their
influence on the structure and mechanical properties of the parts are of essential importance
for confirming the suitability of this operating mode and its successful integration into
industrial sectors. Aluminum alloys are widely used materials for the construction of
lightweight structures with high strength. Their applications in the automotive, aviation, and
shipbuilding industries impose them as widely studied materials, both scientifically and

industrially. For this reason, I define the topic of the dissertation as interesting and significant.



Chapter 1 presents an in-depth review of existing methods for additive technology.
The main conclusion is that it 1s precisely the difficulties encountered in building components
from aluminum and aluminum alloys using arc additive technologies and the insufficient
knowledge of the "cold arc pulse" mode that are the motivation for carrying out this
dissertation work.

Chapter 2 presents the studied aluminum alloys. The method of forming the parts 1s
presented - an experimental system used for arc additive building of parts. The experimental
methods that have been applied to study the materials are also presented.

Chapter 3 1s dedicated to the implementation of scientific research experiments aimed
at studying the possibility of forming an aluminum part from the Al1070 alloy using arc
additive technology in the “cold arc pulse” mode. The structural and mechanical
characteristics of the resulting part were studied using X-ray crystallographic analysis,
scanning electron microscopy, energy-dispersive X-ray spectroscopy, and experiments to
determine the microhardness. It 1s mentioned that scientific achievements in the field of
building parts from this A11070 alloy are very limited, and those that use the “cold arc pulse”
technology practically do not exist.

Chapter 4 1s dedicated to the implementation of research experiments aimed at
studying the influence of the incoming thermal energy on the structure and mechanical
properties of arc additively fabricated parts made of aluminum alloy Al4043 in the “cold arc
pulse” mode. The structure of the obtained samples was studied by X-ray structural analysis,
optical microscopy, scanning electron microscopy and energy-dispersive X-ray spectroscopy.
A study of the microhardness as a function of the technological conditions of the parts was
carried out.

Chapter 5 is devoted to the implementation of research experiments in order to
determine the influence of the volume of the manufactured parts on their structure and
mechanical properties under similar technological conditions of manufacture. Oval-shaped
aluminum parts were manufactured from Al40434 and AI5356 alloys using arc additive
technology in the “cold arc pulse” mode. The structure of the parts was studied using optical
microscopy, X-ray structural analysis, scanning electron microscopy and energy-dispersive X-
ray spectroscopy. In addition, the mechanical properties of the parts were determined by
studying their strength characteristics and microhardness. In general, the influence of the alloy

used on the results obtained was investigated and conclusions were drawn.



5. Main scientific and applied contributions

The main contributions of the dissertation are scientific and scientific and applied. The
main contribution of Georgi Valeriev Kotlarski is related to the development of modes for
obtaining details from aluminum alloys with additive technology. Significant results have
been obtained from scientific research, which can be grouped as follows:

1. New knowledge has been obtained about the essence of the physical processes during

the arc additive manufacturing of components from aluminum alloys Al11070, Al4043 and

Al5356 using the “cold arc pulse” mode and about the mechanisms of formation of their

microstructure.

2. New data have been obtained about the structure and microhardness of the arc

additively manufactured details from the Al1070 alloy. It has been proven that the

specified technological conditions lead to the formation of a homogeneous structure and

similar microhardness throughout the volume of the details.

3. The influence of welding speed on the formed structure and microhardness of arc-added

parts made of aluminum alloy Al4043 in the “cold arc pulse” mode has been clarified. It

has been proven that a lower welding speed leads to a change in the type of the secondary

eutectic phase, as a result of which the microhardness of the parts increases.

4. New knowledge has been obtained about the influence of the volume of arc-added parts

made of aluminum alloys Al4043 and Al5356 in the “cold arc pulse” mode on the

structure, microhardness and tensile strength.

5. The influence of the volume on the structure, microhardness and tensile strength of arc-

added parts has been analyzed for the first time. It has been clearly shown that an increase

in the volume does not worsen the mentioned mechanical properties.

Georgi Valeriev Kotlarski's research in these areas provides valuable data for the
development of such technologies and their potential role in future developments on the topic.
In conclusion, Georgi Valeriev Kotlarski's dissertation represents an innovative and
significant study in the field of materials science. Kotlarski's scientific and applied scientific
contributions enrich the existing knowledge in the field and offer real solutions to current
problems in additive technologies. The scientific contributions from the goals thus set have
been demonstrated and supported by 4 scientific publications in conference proceedings and
journals with an impact factor, as well as reports at international forums.

6. Critical remarks and recommendations
I have no significant critical remarks on the dissertation work and the abstract in terms of

analyses and summaries, methodological level, accuracy and completeness of the results and

4



literary awareness. The exception is some minor technical inaccuracies that do not affect the

value of the dissertation work.

7. Personal impressions of the candidate
I have no personal impressions of the candidate. Based on the materials presented, I can
conclude that he is a young scientist with in-depth knowledge of the developments and

research in his field of expertise and with established scientific practice and forums.

8. Conclusion

After having thoroughly familiarized myself with the dissertation, the abstract and the
presented materials, and after analyzing their significance and scientific and applied scientific
contributions, I confirm that the candidate's scientific achievements meet the requirements of
the Law on the State of the Republic of Bulgaria, the Regulations for its implementation, as
well as the Regulations of the Institute of the Bulgarian Academy of Sciences for the
acquisition of the educational and scientific degree "Doctor". The candidate fulfills and
satisfies the minimum national requirements in the professional field. My assessment of the

dissertation is highly positive.

GENERAL CONCLUSION
Based on the above, I recommend that the scientific jury award Georgi Kotlarski the

educational and scientific degree "Doctor" in the professional field 4.1. Physical Sciences.
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