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Reviewer’s Report

Reviewers report should contain the following items:

Brief evaluation of the thesis quality and overall structure of the dissertation.

The relevance of the topic of dissertation work to its actual content

The relevance of the methods used in the dissertation

The scientific significance of the results obtained and their compliance with the international
level and current state of the art

The relevance of the obtained results to applications (if applicable)

The quality of publications

The summary of issues to be addressed before/during the thesis defense




The thesis is devoted to the study of the properties of materials obtained through laser powder bed
fusion. Three different alloys are considered in this work. The dissertation consists of six chapters. The
first chapter describes the purpose of the dissertation. The second chapter is dedicated to the literature
review. The third chapter focuses on the description of the methods for sample preparation and the
methods used for aluminum alloy. The fourth chapter examines the study of bimetallic samples based
on steel and bronze. The fifth chapter describes the alloy Brazing Tungsten/Tantalum/RAFM Steel Joint
for DEMO using Fully Reduced Activation Brazing Alloy 48Ti-48Zr-4Be. The dissertation can be defended
at Skoltech, and it meets the requirements; however, additional corrections need to be made.
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The following works are not related to the topic of the dissertation:
https://doi.org/10.3390/en14165115 and https://doi.org/10.1016/j.optmat.2022.113048. Pls.
remove it from the list of publications.

Steel and bronze compounds have long been known and are used in the space industry. | would
not classify them as advanced alloys.

In the dissertation, there is confusion regarding the spelling and entry of designations. What is a
DEMO fusion reactor? There are inconsistencies in spelling throughout the text, including
different terms such as SLM / LPBF, etc.; according to ASTM, it should be referred to as PBF-L. It
is necessary to check these terms.

Chapters 2.2 - 2.7 appear to be borrowed from GPT, chapters they need to be reformatted.

In the literature review, | would like to see more information about types of stresses, methods
for determining them, stresses in additive parts, and results obtained by other research groups.
There is no information on types of internal stresses and publication of other groups.

Chapter 3.1 introduces mechanics, microstructure, and thermal history but does not provide
any references to the literature; references begin only with the definition of residual stresses.
The formulas do not include symbol designations! The reader can only guess what these
designations mean.

Figures 3.8-3.10 should indicate GPa instead of MPa. The current values are unrealistic!

What is the reason for the uneven course of the curves (orange and green curves) in graphs
3.12? Is this due to material hardening? The graphs are difficult to compare with one another. |
suggest creating a summary table after the graphs.

What method was used to model graphs 3.13 and 3.14? FEniCS?

The optimization of printing parameters allows for creating specific patterns of columnar grains
that are rationally oriented against load directions, thereby reinforcing the parts in a simple and
efficient manner. How were these printing parameters selected? | got the impression that an
optimal mode was chosen, and samples were produced based on that.

It is unclear what thermal history is being discussed and how it was measured there is no
reference to experiments or different printing parameters.

At the end of Section 3, | would like to see a table with the obtained stress values.

In Chapter 4, it is necessary to add the chemical composition of the materials used; what grades
of bronze and steel were utilized?

Other phases such as CuzAl and BCC should form at the bronze-steel boundary; why are they
absent?

Typically, steels exhibit elongation greater than 40 percent after PBF-L printing. How can one
explain an elongation of approximately 1 percent? (See
https://www.nature.com/articles/nmat5021). A similar situation exists with bronze.

Provisional Recommendation




X] 1 recommend that the candidate should defend the thesis by means of a formal thesis defense

[ ] 1recommend that the candidate should defend the thesis by means of a formal thesis defense only after
appropriate changes would be introduced in candidate’s thesis according to the recommendations of the
present report

[ ] The thesis is not acceptable and | recommend that the candidate be exempt from the formal thesis
defense




