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The presented dissertation work is an applied research of additive technology type arc additive
construction of details, obtaining and characterizing three-dimensional samples by this method and
evaluating its effectiveness in relation to some basic mechanical properties of the obtained
materials. The object of research are several types of widely used aluminum alloys. A specific
mode of operation - "cold arc pulse" - has been applied, which has not yet been widely distributed
and studied in detail. Through this approach, samples were obtained for which investigations of
structure, composition, microhardness and tensile strength were carried out. On the basis of the
conducted research, conclusions were made about the applicability of the method, its effectiveness
and area of applicability in the production of elements from aluminum alloys. Specific processes
that contribute to the understanding of the fundamental physical picture of material formation by
additive technologies are discussed. The selection of materials with wide application and the
assessment of the applicability of the "cold arc pulse” mode determine the relevance of the thesis

topic, and the results, apart from the specific direction, can be a more general basis for developing
methods for obtaining new materials.

The dissertation meets the requirements laid down in the ADASRB and related normative
documents. It consists of an introduction, five chapters, clearly formulated contributions and a list
of references. Within the framework of a literature review, Chapter 1 presents the main types of
additive techniques, and evaluates their main advantages and disadvantages. More specifically, the
technique of arc additive construction is described, and basic physical processes and key
parameters of the experimental conditions are considered. The review is based on 129 literary
sources. On its basis, the goal of the dissertation work and specific tasks for its realization were
formulated. The formulated goal is adequate to the current state of research on the subject and sets
the potential for the contribution nature of the results obtained. The main achievements of the work
are presented in chapters 3, 4 and 5. They describe experiments on obtaining details from aluminum
alloys Al1070, A14043 and Al5356 through the "cold arc pulse” mode and characterizing their
properties. The main structural and mechanical characteristics of the obtained samples were
analyzed based on optical microscopy, scanning electron microscopy, energy dispersive X-ray



spectroscopy, X-ray diffraction, measurement of microhardness and tensile strength. The applied
methods are standard, which determines an easy interpretation of the obtained results. An approach
was chosen for analysis in different sections of the obtained samples, which makes it possible to
assess the homogeneity of their properties. The influence of some basic experimental preparation
conditions, such as arc parameters, body feed speed, scanning speed (chapters 3, 4), as well as the
influence of the volume of the obtained samples (chapter 5), on their main characteristics has been
investigated.

Dissertation contributions can be classified as:
Obtaining new results. Optimization of modern technologies.

It has been demonstrated the effective production of three-dimensional materials from aluminum
alloys by means of additive technology of arc additive construction of details in the "cold arc pulse”
mode. Conditions that determine homogeneity of basic structural and mechanical characteristics of
samples with dimensions of several tens of centimeters are defined. The role of the scanning speed
and volume of the samples on their structure and mechanical properties was evaluated, and it was
determined that a decrease in the speed leads to an increase in the microhardness of the material.
The obtained results have a clear practical application in the fabrication of aluminum alloy
products, materials for which controllable heat treatment still represents a technological problem.

The dissertation is based on 4 publications, with the doctoral student being the first author
in all of them. Three of the publications are in journals with an impact factor. A total of 3 citations
are indicated for two of the publications on the dissertation. A list of 4 participations in scientific
conferences is also presented. This demonstrates the active and leading participation of the doctoral
student in the implementation of the activities on the dissertation and the relevance of the topic.
The candidate's scientometric data meet the requirements set by the ADASRB and imposed by the
Scientific council of IE. The doctoral student has completed his training program, exceeding the
required number of credits. My personal impression of the doctoral student is that he is a
responsible scientist, well-skilled in the subject he is working on and with a major contribution in
obtaining and analyzing the presented results.

The abstract is prepared according to the requirements, containing the main information presented
in the dissertation.

The dissertation is written clearly and it is easy for the reader to follow the logic of the research
conducted. The conclusions are formulated clearly. The technical quality of the text is also good.

Conclusion
Based on the above, I believe that the dissertation work "Investigation of physical processes and
materials in additive techniques and technologies" with author Georgi Valeriev Kotlarski, contains
substantial contributions of importance for the application and optimization of additive
technologies in the production of details from aluminum alloys. The obtained results can also be a



basis for development, both in the direction of optimization of the applied regime, and in the use
of other materials. The doctoral student has acquired skills, knowledge and scientific experience
necessary for the scientific and educational degree "doctor”. My evaluation of the presented work
is positive. I express my convinced opinion that the scientific and educational degree
"Doctor" should be awarded to Georgi Valeriev Kotlarski in professional field 4.1 ""Physical
Sciences", specialty ""Radiophysics and Physical Electronics'.
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