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Reviewer’s Report

The thesis of Mr Somov is devoted to the development of FIB-SEM microstructure and
micromechanics analysis tools and its application to the study of metal materials
systems. The Thesis consists of six chapters. Introduction contains the statement of
Aim and Objectives of the study, and the following chapter discussed a literature review.
Chapters 3, 4, 5, are focused to the study of mechanics and residual stress distribution
in LPBF aluminium alloy; analysis of LPBF bimetal samples (stainless steel-bronze);
and the study of complex multi-layer brazed joint of low activation steel
(RUSFER)/Ta/W. The final chapter consists of the thesis conclusions.

In overall, the structure of the thesis reflects the aim and objectives set for the study.
The introduction, and the following chapters present the research progress made in a
logical way. It is apparent that the author achieved high level of proficiency in the use of
FIB-SEM techniques and demonstrated advanced application of the developed
methods to a range of research problems. The overall quality of the thesis is
sutisfactory, although minor aspects of presentation could be improved.




The title of the Thesis reflects its actual content and each chapter devoted to the
specific results to reveal fine detail of the microstructure and micromechanics of
complex hierarchically structured materials.

The methods presented by the author are relevant to the present cutting-edge problems
in materials science and engineering. It is particularly worth highlighting the application
of the FIB-DIC micro-ring core milling method for the determination of residual stresses
in 3D-printed metallic samples. It should also be noted that the results obtained using
FIB-DIC were supported using independent alternative techniques, such as XRD and
the contour method. The analysis of multi-phase materials uses the combination of EDX
and EBSD microanalysis to elucidate the process of material intermixing and the
formation and distribution of crystallographic phases. The scientific level of the
dissertation corresponds to the leading world frontier of current knowledge in the field.

The quality of publications can be justified as high: the candidate has authored and co-
authored six articles in the first quartile (Q1).

Whilst the content of the thesis is no doubt rich in novelty, it would be good for the
candidate to make clear statements in each considered case regarding the
contributions made by him to the development of the FIB-SEM techniques for
evaluation of microstructure and micromechanics analysis of advanced hierarchically
structured materials.

Provisional Recommendation

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

[ ] 1 recommend 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




