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Review of Doctoral Thesis 

1. PhD candidate 

Josef Frýza / fryza@fme.vutbr.cz 

2. Name of PhD programme 

Design and Process Engineering 

3. Title of PhD thesis 

Elastohydrodynamic Film Study under Impact Loading and Lateral Vibrations 

 

4. Principal supervisor 

Prof. Ivan Křupka / krupka@fme.vutbr.cz 

5. Co-supervisor 

Dr. Petr Šperka / sperka@fme.vutbr.cz 

 

6. Reviewer 

Dr. Vasilios Bakolas / bakolvsi@schaeffler.com 

Schaeffler Technologies AG & Co. KG 

 

7. Overview of the scope of PhD thesis1    

Good 

The objectives of the thesis are the investigation of the influence of impact loading and lateral vibrations 
on the film formation and frictional behaviour of a circular contact. The thesis achieves these objectives by 
means of experiments on appropriate elementary test rigs using primarily thin film colorimetric 
interferometry. The researcher manages to understand the basic mechanisms and the key influence 
parameters behind the film formation under both impact loading and lateral vibrations. A very important 
finding for the case of impact loading is the distinction between approaching and loading speed and the 
different mechanisms for which they are responsible. The suggestions regarding the theoretical 
predictions are welcome but can’t be evaluated in depth without more theoretical work that would exceed 
the scope of this thesis. The investigation of the influence of the lateral vibrations provides insights that 
are necessary for their further theoretical and experimental investigation. The derivation of approximate 
functions for the determination of central film thickness is an important first step, which needs to be 
followed by theoretical work. The findings regarding the frictional behaviour (small impact of the vibrations 
on friction) are interesting but also limited by the experimental setup. 

 

8. Significance of the topic and clarity of problem statement 

                                                      
1 Overview of the scope of PhD thesis is a short description of objectives of PhD thesis’s research and 
summary of main findings and scientific achievements. 



 
 
 
 
 
 
 
 

Faculty of Mechanical Engineering 
Brno University of Technology  

 2/4 

Good 

Both topics of this thesis are important in terms of basic research on the field of EHL. The thesis provides 
insights that could be helpful to researchers in the future, especially those researching the effect of impact 
loading. Lateral vibrations also pose interesting questions as to which effect they have on a lubricated 
contact.  Having said that though, it is difficult to imagine a variety of real life applications that would 
directly benefit from the findings of this thesis. The documentation of such applications is something that I 
missed in this thesis. The topics under investigation were documented clearly and sufficiently. The same 
goes for the main hypotheses that were tested in this thesis. 

 

9. Knowledge of existing literature 

Very good 

The thesis includes a comprehensive and exhaustive review of the literature. It is difficult to find some 
important work that has been left out of this review, since it covers a time span of more than 100 years. 
There also doesn’t seem to be a preference to the work of specific scientific teams, since it includes work 
printed in several journals and coming from different teams from around the world. 

 

10. Choice of methods and technical soundness 

Very good 

The candidate approached the problem experimentally. He chose to use basic test rigs where he could 
control all the influence parameters separately in order to be able to investigate their influence. In the case 
of the investigation of film formation his choice is correct since his aim was to describe the underlying 
mechanisms caused by impact loading and lateral vibrations. There is some skepsis regarding the 
experimental setup for the investigation of the correlation between friction and lateral vibrations, since the 
conditions of pure sliding are rather unique, but the work is still performed in a sound manner. The 
candidate takes extra care to eliminate any parasitic factors that could influence his results. The 
description of his experimental setup and procedures makes it possible for future researchers to replicate 
and expand his work. 

 

11. Quality, originality and significance of the results 

Very good 

The high quality of the results can be traced back to the way that they were produced. The experimental 
work was carried out in a way that ensured that the results would fulfil high quality standards as regards 
their reproducibility. Throughout the work, the reader can find hints that point to the extra care that was 
taken so that the results would not be influenced by factors that were not in the scope of the investigation 
(such as for instance temperature). Even if there is already work that has been published on impact 
loading both the experimental results as well as their interpretation are original. The work on lateral 
vibrations is, according to my knowledge, unique in the range that was investigated here. The significance 
of the results is the big question mark. They provide a firm basis for basic research to be carried out in this 
field, especially on a theoretical level, but the question remains whether they have even a remote 
connection to real life problems. 

 

12. Quality of attached papers 

Very good 
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All three papers are of high quality. They are well written, relatively easy to understand and provide a 
plethora of information and results. They are well structured and their introduction and conclusions 
sections include an appropriate overview of both the current state of the art as well as the main findings of 
each paper. The reader of these articles should find it easy to follow and if so desired reproduce the 
experimental work. Due to the complexity of the subjects, it could be expected that some readers would 
find it challenging to follow the interpretation of the results that were presented in the papers. 

 

13. Overall assessment, strengths and weaknesses (based upon the above evaluation categories 
8–12) 

Very good 

The work presented in this thesis is sound, well defined and well executed. It provides future researchers 
with a body of work upon which they can build in the research of the EHL phenomena. Among the 
strengths of thesis one should note the very high quality of the experimental work and results. Another 
major strength is the presentation of the work in such a manner that it can be reproduced. There are 
practically no questions that can be asked regarding the procedures and the results that are included in 
the thesis. Taking into consideration that experimental results are always much more difficult to produce in 
the framework of a Ph.D. thesis the amount of results presented here is impressive. Of course being an 
experimental work means that the theoretical part is pushed to the background. The explanation of the 
results is mostly phenomenological which is perfectly understandable given the nature of the thesis 

 

14. Other comments 

     [Paper A]Please clarify the concepts of approaching and impact speeds. During the impact 
experiments you calculate the instantaneous impact load according to the Hertz theory; please explain the 
reasoning behind your choice and possible errors that could be made. What is the stiffness of the contact 
during the impact experiments? Is this stiffness value constant? What are its influence factors? Could your 
experiments be used to determine the damping of such a contact? Please name certain real life 
applications that are related to the experiments? What is the practical use of the results of the impact 
experiments? [Paper B] Please name some examples of operating conditions where lateral vibrations can 
occur in a) bearings and b) gear contacts. Did the lateral vibrations lead to a phase shift between the 
excitation and the resulting film shape? Why? Why is the central film thickness the correct parameter for 
the estimation of the film breakdown? [Paper C] Please comment on the advantages and disadvantages 
of the selected experimental setup and its correspondence to the operating conditions of a contact found 
in bearings and/or gears. You postulate that the absence of shear thinning and shear heating effects are 
the results of an anisotropic behaviour of the lubricant. How did you arrive to this conclusion and how did 
you exclude other possible explanations? [General Questions] Suggest possible theoretical work that 
should follow your work. Explain possible ways and point out to the remaining work that needs to be done 
in order for your work to be applied to praxis. 

 

15. Conclusion 

PhD thesis is an independent scientific work that presents a novel solution to a significant problem in the 
research area and demonstrates the candidate’s ability to conduct independent research. 

YES 

 

16. Date and signature 
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16/02/2018 
 

 

Please note 

A. Evaluate categories 7 to 13 using the following scale: unacceptable, acceptable, satisfactory, good, 
very good, excellent. The qualification of ‘excellent’ should only be given for a PhD Thesis in the top 
3% of the research in your field of expertise. 

B. E-mail the completed form to: Klara.Javorcekova@vut.cz 

mailto:Klara.Javorcekova@vut.cz

