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The presented doctoral thesis of PhD student Georgi Kotlarski is dedicated to the manufacturing of 3D
aluminum (alloy) components with additive wire arc technology and systematic structural, chemical, morphological
and mechanical characterization with basic physical material science methods for quality control purpose,
optimization and efficiency improvement of the production process. The proposed research follows an entirely
practical direction. The main focus is related to the contemporary challenges of the processes of additive layered 3D
metallurgical construction, linked to a residual thermal stress, deformation and corrosion (in the volume and on the
surface) in the production of metal elements.

The dissertation outlook consists of a preface, 5 (five) chapters, conclusion section with scientific
contributions summary, bibliography and a list of publications and conference reports which form the thesis base.
The first two chapters are introductory, and the core scientific results are systematized in Chapters 3, 4 and 5.

The scientific research activity, related to the progress of the production capabilities offered by the various
variants of additive (layered) arc wire deposition, covers a number of topics in engineering and materials sciences.
Based on the presented systematic overview (both in published articles and the dissertation) of the most recent
method development (Chapter 1), as well as the detailed description of the applied standard techniques for x-ray
structural analysis, scanning electron microscopy and mechanical testing (Chapter 2), the reviewer considers that
the doctoral candidate is well acquainted with the current status of the topic.

The proposed topic requires the synergetic application of various complex engineering processes, as well
as the utilization of standard methods for characterization of the cobtained 3D details, with the corresponding
interpretation of the results, implementing the necessary quality control and providing a future guideline for further
optimization. To achieve the research goals and objectives, conventional techniques from materials science were
used to investigate the crystal structure, morphology {on the surface and in the volume), texture, chemical
composition and especially, the important mechanical properties (micro-hardness and tensile strength).

The main contribution of the thesis is the application of arc wire additive 3D construction of aluminium
components (alloys) type: Al1070, AI5356 and Al4043, through the "cold arc pulse” mode and the corresponding
gualitative and comparative analysis of the microstructure with structural X-ray difractogram analysis and
microscopic methods. The technological parameters for obtaining details from aluminum alloy Al1070 have been
successfully applied and optimized. It should be emphasized that the proposed research and production processes
are among the novel studies in this direction. The influence of basic engineering parameters, such as the dimensions
(volume) of the planned components and the rate of layered welding on the eutectic, microstructural morphology
and mechanical properties has been systematically analysed. The production of aluminium alloys of type Al4043 and
AI5356is an innovative (for a first time) study with a positive result establishing that the volume increase of particular
metal component, does not deteriorate the basic mechanical properties, such as micro-hardness and tensile
strength. In an overall context of the presented studies, | appreciate the efforts of the PhD student, the supervisor
and the entire team with the effective cohesion of complementary knowledge and skills



The significant personal contribution of the PhD candidate is marked by the leading author’s position in all
published scientific articles.

The investigations included in the dissertation have been published in a total of 4 (four) articles — 3 (three)
in specialized scientific peer review journals: Metals (MDPI), Machines (MDPI1) and an article presented on
international scientific forum. Four independent citations were also noted. In addition, G. Kotlarski is author and
coauthor of more than 30 scientific articles, published in the last 5 years. In this aspect, the candidate fulfils the
national requirements and criteria of the Institute of Electronics. The abstract is presented according to the
requirements for a doctoral dissertation.

Conclusion

On the basis of the qualitative and qualitative scientific level of the presented doctoral thesis and the
significant personal contributions of the author, | consider that it fulfils the legal national requirements and the
criteria of the Institute of Electronics and would like to recommend to the honourable Scientific Council of IE, BAS,
to award Georgi Kotlarski with the academical degree "Doctor of Philosophy" in the field of Physical Sciences.

With all my respect.
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