POSTGRADUATE DOCTORAL STUDY 
PROGRAMME FOR MECHANICAL ENGINEERING
The postgraduate doctoral study at the Mechanical Engineering Faculty in Slavonski Brod of Josip Juraj Strossmayer University of Osijek is organised as a full-time study pursuant to the regulations of the Act on Scientific Activity and Higher Education (Narodne novine 123/03) for candidates holding a master’s degree or a graduate degree and at least 300 ECTS points. The current postgraduate students could also transfer to this postgraduate doctoral study.

The aim of this postgraduate doctoral study is to enable successful candidates to earn the academic title of a doctor of sciences in the area of Technical sciences, field Mechanical Engineering and provide them with the knowledge and skills necessary for individual scientific research work. The education of own staff ensures the reconstruction of the research and scientific potential for the forthcoming generations and the continuity of the scientific and research work in the field of mechanical engineering in the region of Slavonija and Baranja. 

The scientists and researchers holding the degree should be able to carry on research projects and tasks by applying the most recent scientific methods and models and performing experiments and tests in the dynamic development of production sciences in Mechanical Engineering (new manufacturing technologies, new strategies in manufacturing logistics and new materials).

Admission to the postgraduate doctoral study is by competition announced by the Academic Senate of the Faculty of Mechanical Engineering.

Admitted to the doctoral study are:

-  
graduate mechanical engineers,

-  
candidates with a Master’s degree,

-  
those who completed their master’s programme but did not defend their thesis and

-  
candidates who won their degree in compliance with the Scientific Activity and Higher Education Act (Narodne novine 123/03).

Postgraduate study admission requirements for graduate mechanical engineers are:

· average marks ≥ 3,8, belonging to a group of 10% best students in the generation or a recommendation of two full professors,

· competence in one of the world languages, checked before enrolment.

The candidates who graduated according to the ‘old programme’ get 300 ECTS points and they have to enrol the 1st semester of the doctoral study.
DESCRIPTION OF PROGRAMME

All students are obliged to take core subjects and thematic subjects of the doctoral study specialised field in due time. 

Core subjects

The core subjects are primarily meant to give students basic methodological and fundamental knowledge. The students are acquainted with different methodologies, philosophy of science, specific basic knowledge, particularly such that is continually necessary in engineering, i.e. mechanical engineering. The subjects are offered in the form of compulsory lectures, experimental work and seminars.

Thematic subjects

The purpose of the thematic subjects in modules is to ensure specialisation which students can choose at will. The emphasis is placed first of all on the theoretical and practical level of education, understanding of theoretical approaches and the most recent research results in a specific field of study. The selected option (module) enables the students to specialise in several directions and helps them in their research through various forms of work suitable for the specified theme (individual, seminars and short reports on the research, experimental work etc.). These subjects are meant to provide students with detailed knowledge of a specific field, helping them to carry on independent research and achieve original results.

The postgraduate degree programme includes three modules:

· Modern Manufacturing Processes,

· Modern Production Management,

· Design and Numerical Modelling of Products.

Module: Modern Manufacturing Processes

The main purpose of the module is to provide students with knowledge and skills needed for independent scientific-research and professional work in the field of development and application of new engineering technologies.

Engineering technologies cover a broad area of conventional technologies: casting, deforming, chip-forming machining, welding, heat treatment, anticorrosive protection, and of new technologies: surface engineering, laser technologies, application of high-speed machining and machines, highly automated flexible manufacturing systems.

By experimental research into new areas of technology application and by mathematical modelling and simulation of machining operations, the students are trained for a systematic approach in solving technological problems.
Module: Modern Production Management

This programme is designed to prepare students for independent research and professional work in the management of production, materials, quality assurance, production planning and maintenance.

By getting acquainted with new strategies, processes and methods in manufacturing logistics, computer aided production planning and management as well as with optimisation methods in manufacturing processes, the students are trained for research work in rationalisation of management and functioning of production systems.

Module: Design and Numerical Modelling of Products

The main purpose of this module is scientific upgrading of candidates and their training for independent scientific-research work and for application of new methods and ideas to design, analysis and synthesis of machine structures. The term design of machine structures implies the process which as a rule consists of idea, concept, project, construction and design of a structure.

This module broadens and deepens the knowledge connected with systematic creation and development of machine structures, design theory, application of numerical methods in mechanics, methods of theoretical and experimental analysis of structures, application of new methods to structural analysis of constructions in view of optimal design of machine structures.

List of compulsory and elective subjects and/or modules with workload in hours and number of ECTS points

The postgraduate degree programme contains the following groups of compulsory and elective subjects:

· core common subjects (TK)

· module subjects (KM)

· module seminar subjects (SM).

All subjects of the doctoral study are foreseen in duration of one semester with the same number of ECTS points that amounts to 7,5. Total number of compulsory and elective subjects is 8, so that the total number of ECTS points which the student could achieve by exams passing is 60.

In the 1st semester the student chooses three core common subjects, which serve for acquirement of fundamental and methodological knowledge necessary for the study continuation. Two of three subjects are obligatory for all candidates (PD101 and PD102), while the third subject should be chosen as one of three offered subjects (PD103, PD104 or PD 105) in agreement with the leader of the module of the doctoral study.

The module subjects serve for the knowledge profilation of the doctoral study candidate. All module subjects are foreseen as elective, but the student has to select 2 module subjects from the list in the 2nd and 3rd semester, and 1 module seminar subject from the list in the 4th semester. This selection should be supervised by the leader of the module and mentor of the PhD work. Semesters 5 and 6 are foreseen for the research related to the topic of the doctoral dissertation.

The schedule of subjects of the doctoral study arranged by semesters with assigned ECTS points is presented in the Table 1. It is specified that the students collect 1/3 of total of 180 ECTS points by fulfilling the obligations from the educational process, while remaining 2/3 of ECTS points have to be achieved on the basis of performed researches. 
Table 1:  Schedule of subjects of the postgraduate doctoral study by semesters

	
	Subjects
	Number  of subj.
	ECTS points

	Semester
	1.
	2.
	3.
	4.
	5.
	6.
	
	

	Core common subjects (TK)
	3
	
	
	
	
	
	3
	22,50

	Module subjects (KM)
	
	2
	2
	
	
	
	4
	30,00

	Module seminar subjects (SM)
	
	
	
	1
	
	
	1
	7,50

	Work from the field of investigation
	constantly through the study
	90,00

	Doctoral dissertation
	
	30,00

	S u m   o f    E C T S   p o i n t s
	180,00


1. Core common subjects

1. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Departm.

	
	
	
	P
	E
	
	

	PD101
	Prof.dr.sc. Dražan Kozak

Prof.dr.sc. Marija Živić

Prof .dr. sc. Katica Šimunović
	Logistics of Scientific Research Work
	30
	0
	7,5
	SF

SF

SF

	PD102
	Prof.dr.sc. Rudolf Scitovski

Prof.dr.sc. Mirta Benšić

Doc.dr.sc. Kristian Sabo
	Mathematics and Statistics
	30
	0
	7,5
	MO

MO

MO

	PD103
	Prof.dr.sc. Ivan Budić

Prof.dr.sc. Pero Raos

Prof.dr.sc. Ivan Samardžić
	Modern Manufacturing Processes
	20
	10
	7,5
	SF

SF

SF

	PD104
	Prof.dr.sc. Goran Šimunović

Prof.dr.sc. Tomislav Šarić

Prof.dr.sc. Roberto Lujić
	Applying of the Artificial Intelligence
	20
	10
	7,5
	SF

SF

SF

	PD105
	Prof.dr.sc. Franjo Matejiček

Prof.dr.sc. Luka Sopta

Prof.dr.sc. Marija Živić
	Numerical Methods in Mechanics
	30
	0
	7,5
	SF

TFR

SF


P – lectures,    E - laboratory and experimental work

Abbreviations:

SF – Faculty of Mechanical Engineering - Slavonski Brod

FESB – Faculty of Electrical Engineering, Mechanical Engineering and Naval Architecture - Split

PF – Faculty of Agronomy - Osijek

MO – Department of Mathematics - Osijek

TFR – Faculty of Engineering - Rijeka

EF – Faculty of Economics - Osijek

FSLJ – Faculty of Mechanical Engineering - Ljubljana

FSM – Faculty of Mechanical Engineering - Maribor

BZ – Bay Zoltań Institute for Logistics and Production Systems - Miskolc

PMF – Faculty of Natural Sciences and Mathematics – Zagreb

2. Subjects of module: Modern Manufacturing processes

Module leader:  Prof.dr.sc. Pero Raos

2. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Departm

	
	
	
	P
	E
	
	

	PD201
	Prof.dr.sc. Pero Raos

Prof.dr.sc. Ivan Samardžić
	High Efficiency Joining Processes
	20
	10
	7,5
	SF

SF

	PD202
	Prof.dr.sc. Ivan Budić
	Modern Casting Technologies
	20
	10
	7,5
	SF

	PD203
	Prof.dr.sc. Branko Grizelj
	Deformation Manufacturing
	20
	10
	7,5
	SF

	PD204
	Prof.dr.sc. Pero Raos

Prof.dr.sc. Milan Kljajin

Doc.dr. sc. Tomislav Galeta
	Rapid Prototyping and Manufacturing
	20
	10
	7,5
	SF

SF

SF

	
	
	Selected subjects from other modules 
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties
	30
	0
	7,5
	


3. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Departm

	
	
	
	P
	E
	
	

	PD301
	Prof.dr.sc. Ivica Kladarić

Prof.dr.sc. Ivan Budić

Prof.dr.sc. Vlatko Marušić
	Thermal Activated Processes
	20
	10
	7,5
	SF

SF

SF

	PD302
	Prof.dr.sc. Janez Kopač

Prof. dr.sc. Antun Stoić
	High Speed Machining Processes and Systems
	20
	10
	7,5
	FSLJ

SF

	PD303
	Prof.dr.sc. Branko Grizelj

Prof.dr.sc. Pero Raos

Prof.dr.sc. Ivan Budić

Prof.dr.sc. Milan Kljajin

Prof.dr.sc. Ivan Samardžić

Prof.dr.sc. Stjepan Aračić
	Technology of the Product


	20
	10
	7,5
	SF

SF

SF

SF

SF

SF

	PD304
	Prof.dr.sc. Dragomir Krumes

Prof. dr.sc. Ivica Kladarić
	Modifying Surface of Materials and Surface Engineering
	20
	10
	7,5
	SF

SF

	
	
	Selected subjects from other modules 
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties 
	30
	0
	7,5
	


4. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/

Depart.

	
	
	
	P
	E
	
	

	PD401
	Prof.dr.sc. Ivan Samardžić

Prof.dr.sc. Nedjeljko Mišina

Prof.dr.sc. Vladimir Gliha
	Welding – Selected Chapters
	20
	10
	7,5
	SF

FESB

FSM

	PD402
	Prof.dr.sc. Stjepan Aračić 
	Mechanism and Prevention of Corrosion Damages
	20
	10
	7,5
	SF

	PD403
	Prof.dr.sc. Vlatko Marušić

Prof.dr.sc. Dragomir Krumes
	Selected Chapters from Materials
	20
	10
	7,5
	SF

SF

	
	
	Selected subjects from other modules
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties
	30
	0
	7,5
	


3. Subjects of module: Modern Production Management

Module leader: Prof.dr.sc. Goran Šimunović

2. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Depart.

	
	
	
	P
	E
	
	

	PD501
	Prof.dr.sc. Dražen Barković

Prof.dr.sc. Katica Šimunović
	Operational Management
	20
	10
	7,5
	EF

SF

	PD502
	Prof.dr.sc. Ivica Veža

Prof.dr.sc. Roberto Lujić

Prof.dr.sc. Katica Šimunović
	Production, Project and Resource Management
	20
	10
	7,5
	SF

FESB

SF

	PD503
	Prof.dr.sc. Goran Šimunović

Prof.dr.sc.Tomislav Šarić

Doc.dr. sc. Tomislav Galeta
	Computer Aided Design, Process Planning and Manufacturing (CAD/CAPP/CAM)
	20
	10
	7,5
	SF

SF

SF

	PD504
	Prof.dr.sc. Rudolf Emert

Prof.dr.sc. Tomislav Šarić
	New Maintenance Strategies
	20
	10
	7,5
	PF

SF

	
	
	Selected subjects from other modules 
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties 
	30
	0
	7,5
	


3. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Depart.

	
	
	
	P
	E
	
	

	PD601
	Prof.dr.sc. Goran Šimunović

Prof.dr.sc. Roberto Lujić

Prof.dr.sc. Katica Šimunović

Prof.dr.sc. Tomislav Šarić
	ERP Systems
	20
	10
	7,5
	SF

SF

SF

SF

	PD602
	Prof.dr.sc. Jože Balič

Prof.dr.sc. Goran Šimunović
	Intelligent Production Systems
	20
	10
	7,5
	FSM
SF

	PD603
	Prof.dr.sc. Roberto Lujić

Doc.dr. sc. Tomislav Galeta
	Information Systems: Strategy & Management
	20
	10
	7,5
	SF

SF

	PD604
	Prof.dr.sc. 

Maja Lamza-Maronić
	Human Resource Management
	30
	0
	7,5
	SF

	
	
	Selected subjects from other modules
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculty
	30
	0
	7,5
	


4. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Depart.

	
	
	
	P
	E
	
	

	PD701
	Prof.dr.sc. Tomislav Šarić

Prof.dr.sc. Marinko Stojkov
	Diagnostics
	18
	12
	7,5
	SF

SF

	PD702
	Prof.dr.sc. Tomislav Šarić Prof.dr.sc. Antun Stoić

Prof.dr.sc. Goran Šimunović
Doc.dr.sc. Tomislav Galeta
	Flexible Manufacturing Systems


	18
	12
	7,5
	SF

SF

SF

	PD703
	Prof.dr.sc. Ivan Samardžić 
	Quality Management
	18
	12
	7,5
	SF

	PD704
	Prof.dr.sc.

Maja Lamza-Maronić

Prof.dr.sc. Roberto Lujić
	Strategic Management
	18
	12
	7,5
	SF

	
	
	Selected subjects from other modules
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties
	30
	0
	7,5
	


4. Subjects of module: Design and Numerical Modelling of Products

Module leader: Prof.dr.sc. Milan Kljajin

2. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Depart.

	
	
	
	P
	E
	
	

	PD801
	Prof.dr.sc. Milan Kljajin

Prof.dr.sc. Jože Duhovnik

Prof.dr.sc. Željko Ivandić
	Design Theory
	30
	0
	7,5
	SF

FSLJ

SF

	PD802
	Prof.dr.sc. Franjo Matejiček
	Elastomechanics and Plastomechanics
	30
	0
	7,5
	SF

	PD803
	Prof.dr.sc. Dražan Kozak

Prof.dr.sc. Franjo Matejiček

Prof.dr.sc. Todor Ergić
	Thin-Walled Structures
	30
	0
	7,5
	SF

SF

SF

	PD804
	Prof.dr.sc. Milan Kljajin 

Prof.dr.sc. Jože Duhovnik

Prof.dr.sc. Željko Ivandić
	Theory of mechanical engineering systems
	30
	0
	7,5
	SF

FSLJ

SF

	
	
	Selected subjects from other modules 
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties
	30
	0
	7,5
	


3. semester

	Code
	Head lecturerr
	Subject
	Hours
	ECTS
	Faculty/ Depart.

	
	
	
	P
	E
	
	

	PD901
	Prof.dr.sc. Franjo Matejiček

Prof. dr.sc. Dražan Kozak
	Finite Element Method in Structural Analysis
	26
	4
	7,5
	SF

SF

	PD902
	Prof.dr.sc. Milan Kljajin

Prof.dr.sc. Nenad Gubeljak

Prof.dr.sc. Željko Ivandić
	Modelling of Design and Design Processes
	26
	4
	7,5
	SF

FSM

SF

	PD903
	Prof.dr.sc. Franjo Matejiček

Prof.dr.sc. Nenad Gubeljak

Prof.dr.sc. Dražan Kozak
	Fatigue Strength and Fracture Mechanics
	26
	4
	7,5
	SF

FSM

SF

	PD904
	Prof.dr.sc. Milan Kljajin

Prof.dr.sc. Željko Ivandić

Prof.dr.sc. Božidar Križan
	Selected Topics in the Area of Mechanical Engineering Elements
	30
	0
	7,5
	SF

SF

TFR

	
	
	Selected subjects from other modules 
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties
	30
	0
	7,5
	


4. semester

	Code
	Head lecturer
	Subject
	Hours
	ECTS
	Faculty/ Depart.

	
	
	
	P
	E
	
	

	PD951
	Prof.dr.sc. Milan Kljajin

Doc.dr.sc. LavoslavČaklović

Prof. dr.sc. Željko Ivandić
	Methodology for the Evaluation of Design Alternatives
	30
	0
	7,5
	SF

PMF

SF

	PD952
	Prof.dr.sc. Dražan Kozak

Prof.dr.sc. Franjo Matejiček

Prof.dr.sc. Marija Živić
	Calculation, Design and Optimization of Mechanical Construction
	30
	0
	7,5
	SF

SF

SF

	PD953
	Prof.dr.sc. Milan Kljajin

Prof.dr.sc. Jože Duhovnik

Prof. dr.sc. Todor Ergić
	Product Development and Ergonomics
	24
	6
	7,5
	SF

FSLJ

SF

	PD954
	Prof.dr.sc. Ivan Samardžić 

Prof.dr.sc. Dražan Kozak

Prof.dr.sc. Željko Domazet

Prof.dr.sc. László Tóth
	Damages of Constructions 
	20
	10
	7,5
	SF

SF

FESB

BZ

	
	
	Selected subjects from other modules
	30
	0
	7,5
	

	
	
	Selected subjects from other University faculties
	30
	0
	7,5
	


3.3.
Obligatory and optional activities (taking part in seminars, conferences, round-table talks etc.) and criteria to express them in ECTS points

All postgraduate students must attend lectures at the Faculty whether they come from some higher education institution or from some scientific institution. Besides taking core subjects and thematic subjects of the specialised field (module) or compulsory and elective subjects of the basic module and elective subjects from other modules and other University faculties, the doctoral study also requires of all students to engage in some of the following compulsory or optional activities that are associated with the original scientific research like for example:

Compulsory activities:
· Attending lectures

· Taking part in seminars and preliminary exams (within a subject/module, etc.)

· Taking part in thematic round-table talks and workshops

· It is obligatory for all students to spend some time abroad

· Publishing in magazines

It is important to point out that all postgraduate students must spend some time in an adequate research centre abroad. The proposer of the study must provide the necessary data on scholarships and give the candidates the adequate support so that they can apply for these scholarships.
Optional activities:

· Taking part in conferences (actively)

· Presenting results of current researches at the Scientific Forum (at the Faculty)

· Participating in scientific-research projects

· Work on technological projects and projects for the economy

The listed activities bring the postgraduate doctoral study student additional 90 ECTS points according to the following criteria:

	ECTS
	Activity
	Criteria and explanation

	2,5
	Taking part in seminars
	The student participates actively in seminars within the framework of the subject or the module. The seminars are thematic and the theme is either proposed by the student or initiated by the leader of the module or the subject lecturers. The theme need not necessarily be an integral part of the dissertation. The seminars result in written papers, marked at the end of the seminar. If the seminars are organised at another faculty the student must provide a certificate of his regular attendance and active participation in the seminar.

	2,5
	Taking part in round-table talks
	Similar to seminars, the students participate in round-table talks which are thematically connected with the taken module. The round-table leader’s report on active participation is sufficient for earning credit points.

	2,5
	Taking part in workshops
	Workshops provide a number of opportunities for students to talk through ideas and discuss results of work assignments introduced in lectures of one or more modules. Taking part in other faculty workshops is also acknowledged if the topics discussed are related to the field of the student’s study programme or his dissertation. 

	5
	Presenting results of the researches at the Scientific Forum (at the Faculty)
	Scientific Forum was founded at the Faculty of Mechanical Engineering so that researcher novices, assistants and postgraduate students could present their research results and share their ideas.

	7,5
	Publishing in journals
	During the postgraduate study the student must publish in magazines (preferably in magazines with internationally accepted reviews or of the same quality as home magazines, or referred in well-known data bases etc.) either on his own or assisted by his mentor, leader of the module, course lecturer, or as a co-author.

	15
	Publishing in journals 
	If the student is the only author of a paper and the paper treats the dissertation topic (preliminary notes or original scientific paper) he is entitled to a doubled number of points.

	7,5
	Taking part in conferences
	If the student participates in a scientific conference (at home, at home with international participation or international) and presents a paper as the author or co-author, with a document proving his participation and the paper published in the conference proceedings, he is entitled to additional ECTS points.

	7,5
	Participating in scientific-research projects
	For an active participation as researcher in a scientific-research project which will also serve as a basis for the realisation of his dissertation.

	15
	Participating in international scientific-research projects
	For an active participation in international scientific projects or independent leading of a smaller scientific project within a bigger project.

	7,5
	Participating in scientific-research projects
	For an active participation in scientific-research projects for home industry, related to his dissertation topic. 

	20
	Study stays abroad 
	If experimental or other scientific researches, related to the dissertation, require that the student stays abroad for 3 months or more, and he receives the EU or its members’ financial support for it (such as TEMPUS, Fulbright, Humboldt, DAAD scholarship, etc.), if he can document it, he is entitled to additional ECTS points.
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