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The thesis document includes the following changes in answer to the external review process.

The literature review Chapter 2 only has 10 citations in total. Then it is only an
“literature introduction”, rather than “literature review”. Only FIB-DIC is
surveyed. PBF-LB process-microstructure relationship is not properly
referenced.

Done. Literature review was updated.

In Chapter 3 and 4, the processed samples are not fully dense. This is
evidenced by the porous microstructure in Figure 3.1, 4.4, 4.6, 4.7, etc, as well
as the poor mechanical property in Table 3.2 and 4.3. Al-Si alloy, Bronze alloy
and stainless steel are all not so hard-to-process materials, it is easy to find
their optimal parameters. Why not using optimal parameters, but these sub-
optimal ones? The residual stresses matter only after you have a fully-dense
sample.

The investigated samples represent an experimental printing variant prior to the
optimization of processing conditions. While we agree that it would have been
preferable to examine fully optimized samples, the study was constrained by the
availability of the materials, and only these samples were accessible.

The author does not agree with the statement that residual stresses are only
relevant in fully dense samples - residual stresses also exhibit unique
characteristics in porous materials, potentially influenced by local structural,
compositional and mechanical variations at different scales. This aspect makes the




study of residual stresses in porous materials interesting and relevant to
understanding the broader process-microstructure-property relationships.

Chapter 5 on the brazing study is a good fully dense sample. Why not doing
FIB-DIC on that? The theme of the thesis is on FIB-DIC ~

We gratefully accept this suggestion. Unfortunately, due to time and resource
constraints, it was not possible to include this analysis in the current study.

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.
The major personal contribution lies in the optimization of the micro-ring ion
etching (FIB-DIC) process and data acquisition techniques. Specifically, the data
acquisition speed has been significantly improved—from approximately 30 minutes
per ring to just a few minutes. This represents a substantial enhancement in the
efficiency of data collection, data quality, and the overall implementation of the
FIB-DIC technique.

Chapter 1, Section 1.1 Aims and Objectives — the aim of the study is not
provided.

The Aim of the present study is to advance FIB-SEM based methods for the
analysis of microstructure and micromechanics. This Aim has been presented in the
corresponding section of the Thesis.

Chapter 2 — A lot of facts in the chapter are not supported by the references. It
would be very important to give corresponding publications related to not
only the types of defects and their consequences on the mechanical properties
of materials, but also demonstrate that have been recently done in the
direction of FIB-SEM application.

In the context of 3D printing, common defects include pores, cracks, and lack of
fusion. These issues are well-documented in the literature, as they are characteristic
challenges associated with additive manufacturing processes.

Some parameters in equations 3.1 and 3.3 are not determined. Please specify
them.
Done




Figure 3.6 — Please give more description in figure caption, specifically for
(b) and (c). Are they photos, or calculation results? What are and in (b) and
(€)? Scale bars are required.

Done

Give the description of parameters in equation 3.4 and 3.5.
Done.

Correct and give more description to figure captions for the figures 3.8 — 3.10
Done

Table 3.2 — more description to table title should be given. What is N in the
first column?
The "N" in the first column refers to the designation of the hole (hole number) in

the sample. The arrangement and numbering of these holes are illustrated in
Figure 3.16.

Page 112 — Figure 10a..., need correct number of the Figure.
Done

Figure 5.10 — what are different curves?
The different curves correspond to different test samples.

Figures 5.12-5.14 — need to indicate temperature that was used in
thermocycles.
Done

Figure 5.15- 5.16 — what are red dots on SEM images?
The red dots on the SEM images in Figures 5.15-5.16 indicate the specific
locations where measurements were taken.

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.0ptmat.2022.113048. Pls. remove it.
Done
Steel and bronze compounds have long been known and are used in the space
industry. I would not classify them as advanced alloys.
We understand the comment regarding the classification of steel and bronze as
advanced alloys. In the context of this study, these materials were chosen not for
their novelty but for their relevance in demonstrating the application of FIB-SEM
techniques. Their established use in the space industry and other fields makes them
a practical choice for studying process-microstructure-property relationships.




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.
The DEMO (Demonstration Power Plant) fusion reactor is a proposed nuclear
fusion facility that serves as the next step after ITER (International Thermonuclear
Experimental Reactor) in the global effort to develop sustainable fusion energy.
DEMO aims to demonstrate the feasibility of producing electricity from fusion on a
commercial scale, integrating advanced technologies such as tritium breeding, high-
efficiency power conversion, and long-term operation of plasma-facing materials.
Its design emphasizes reliability, safety, and scalability, paving the way for future
fusion power plants to provide clean and abundant energy.

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.

Done

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.

Done

The formulas do not include symbol designations! The reader can only guess
what these designations mean.
It is unclear, which symbols the reviewer refers to — all noticed cases were
corrected.

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

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.

Table is presented

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.
An optimal mode was selected during the preparation stage.

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

At the end of Section 3, | would like to see a table with the obtained stress
values.
This data is already presented in Table 3.3, which provides a comprehensive
overview of the stress values obtained in this section.

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.
The material used was not ideal, and there was no opportunity to optimize the
printing process. As is evident from the images, the material contained a significant
number of defects, which greatly reduced its ability to undergo plastic elongation.




