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The purpose of this report is to obtain an independent review from the members of PhD defense Jury before 

the thesis defense. The members of PhD defense Jury are asked to submit signed copy of the report at least 

30 days prior the thesis defense. The Reviewers are asked to bring a copy of the completed report to the 

thesis defense and to discuss the contents of each report with each other before the thesis defense.  

If the reviewers have any queries about the thesis which they wish to raise in advance, please contact the 

Chair of the Jury. 

Reviewer’s Report 

Reviewers report should contain the following items: 

• Brief evaluation of the thesis quality and overall structure of the dissertation. 
Quality of this dissertation is high in all aspects since it introduces new technique and approach 
to systematic application that has not as yet been encountered in the literature. Problem which 
is tackled in the thesis is important and well defined, thus it provides the motivation and 
justification for its choice. 
Structure of the dissertation is appropriate with an introduction explaining the problem and 
methods to solve it, with the aim and objectives well defined. Literature overview is 
comprehensive and indicates also the need to introduce new approach to solve problem of 
residual stress effects on fatigue life of sophisticated new materials. Afterwards, three materials 
are tackled using the methodology introduced, including LPBF made Al alloy and bimetal 
Bronze-Stainless Steel, as well as Tungsten/Tantalum/RAFM steel joint made by brazing. 
Discussion and conclusions are provided in each of these 3 chapters, as well as in the final 
chapter. 
 



• The relevance of the topic of dissertation work to its actual content 
Actual content follows strictly the FIB-SEM exploration of the microstructure-micromechanics 
relationship in advanced alloys since it first introduces and develops Focused Ion Beam – 
Scanning Electron Microscopy technique and then describes and analyses its usage for 3 
different sophisticated materials.  
 

• The relevance of the methods used in the dissertation 
Following methods are used: FIB-SEM for the study of the microstructure-micromechanics 
relationships in advanced alloys, also in combination with Digital Image Correlation (DIC) for in-
situ SEM tensile testing; Ga-ion FIB-DIC, also known as the micro-ring-core ion milling technique, 
to determine the residual stress profiles at the microscale level, cross validated against X-ray 
diffraction (XRD) and laser speckle interferometry. It was well noticed that FIB technique 
enables not only channeling in scanning microscopy, but also material removal and deposition 
at the nanoscale, thus adding nanomachining to the nanomanipulation and nanoimaging 
capabilities of the scanning electron beam instruments. 
 

• The scientific significance of the results obtained and their compliance with the international 
level and current state of the art 
Since 3D printed materials are new and even a single one can be made in many different ways, 
it is of utmost scientific interest to study their mechanical and other properties. The same holds 
for “exotic” materials such as Tungsten/Tantalum/RAFM steel brazed joint. Once should also 
keep in mind difficulties to be faced while testing such materials, requiring new, innovative 
techniques as yet another aspect of scientific significance which was achieved in this thesis. 
Namely, as introduced in this thesis, innovative technique for tensile testing was applied, based 
on FIB, DIC and SEM, combined into the new in situ method. This enabled author to obtain 
stress-strain curves as the original scientific contribution at the international level. Yet another 
aspect of scientific significance is measurement of residual stresses and analysis of their effects 
on monotonic and cyclic strength, as an important and not well tackled problem so far.  
 

• The relevance of the obtained results to applications (if applicable) 
Application is actually the essence of this thesis, as one can see from the title itself. SO, the most 
significant relevance of this thesis is the application of innovative methods to characterization of 
advanced materials in respect to their mechanical properties under static and cyclic loading, as 
well as analysis of the effects of residual stresses. The relevance of the obtained results is even 
more clear if one knows that materials tested here can not be used unless their properties are 
known. Finally, one should notice that for such materials it is not possible to find their 
properties neither in data base nor in literature. 
 

• The quality of publications 
All publications listed in the thesis are of high quality, published in renowned international 
journals (Q1-Q3). All tested materials are very well presented in 6 listed papers, including 
introduction and explanation of the methods used and results obtained. Two of them, with the 
candidate as the first author, are of special interest. In the first one, (No. 1 in the list) the grain 
microstructure relationship with mechanical properties was determined for Aluminium Alloy 
parts fabricated by LPBF. Samples of 3D-printed Al-Mg-Si RS-333 alloy were fabricated in three 
orientations with respect to the principal build direction and the fast laser beam scanning 
direction. Sample structure and properties were investigated using Electron Backscatter 
Diffraction (EBSD), in situ SEM tensile testing, roughness measurements, and nanoindentation. 
The as-printed samples were found to display strong variation in Young’s modulus values from 
nanoindentation (from 43 to 66 GPa) and tensile tests (from 54 to 75 GPa), yield stress and 



ultimate tensile strength (100–195 and 130–220 MPa) in different printing orientations, pointing 
out the significance of research. In the second one (No. 3) the FIB-DIC was introduced and used 
to evaluate Residual Stresses in Shot Peened VT6 Alloy. To verify new method, X-ray Diffraction 
and Laser Speckle Interferometry was applied as well. These results demonstrated that FIB-DIC 
provides rich information down to the micron scale, but also reliable estimation of macro-scale 
residual stresses. 

 

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

Conclusions are a bit too general, which is partly the consequence of providing them in all 3 chapters with 

practical application. Nevertheless, at least one of those “chapter” conclusions should be more 

emphasized at the end. Namely non-linear (bilinear) behavior of SLM 3D-printed parts, made of stainless 

steel, bronze and bimetal, in an elastic region (Ch. 4.3.3) is well noticed and an explanation is provided, 

through two distinct mechanisms (well noticed). On one side, this should be more emphasized since it has 

general value, while on the other side candidate should reconsider the second mechanism (elastic-plastic 

deformation) since it seems more likely that only elastic deformation is present, as shown in the stress-

strain diagram. In any case, such a behavior is significantly different from the conventional linear elastic 

materials, and at least one question remains to be answered in future investigations: are 3D prints 

materials or structures? 

Provisional Recommendation 

 

 I recommend that the candidate should defend the thesis by means of a formal thesis defense 

 

Signed by Prof. emeritus Aleksandar Sedmak 

 

 I 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 I recommend that the candidate be exempt from the formal thesis 

defense 

 

 


