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ZAGADNIENIA PROBLEMOWE NA EGZAMIN DYPLOMOWY 

PROBLEMS FOR THE DIPLOMA EXAM 

 

A) Group of basic educational content 

 

1. Plane free and convergent force system - equilibrium conditions. 

2. Permissible stress under constant and variable loads. 

3. Buckling phenomenon - methods of buckling and allowable load. 

4. Determination of forces in bars of flat trusses. 

5. Creep and relaxation of materials. 

6. Pure bending - state of stress and strength conditions. 

7. Analysis of effort of machine elements - Strength theories (a measurement range and 

formulating). 

8. Calculation of the strength of welded joints and bolts. 

9. Application of the laws of fluid statics in machine building - examples. 

10. Criteria of fluid flow similarity - energy and mass balance. 

11. The resistance of fluid flow in pipes - the choice of pumping devices. 

12. Formation of flow of machine elements - examples. 

13. Simple machines - division and purpose (examples). 

14. Computer mechanics - advanced modeling packages for mechanical structures. 

15. Application of computer techniques in mechanics - examples. 
 

B) A group of specific educational content 

 

1. Engineering materials and material design in the construction of machines - 

principles of material selection and application conditions. 

2. Shaping the structure and properties of materials by technological methods. 

3. Sources of information about engineering materials, their properties, and 

applications. 

4. The phenomenon of friction in mechanical engineering - physical and qualitative 

importance of tribology in mechanical engineering. 

5. Separable and inseparable connections of machine parts - scope and conditions of 

use. 

6. Inseparable press-fit and shrink connections - the principle of creation and scope of 

application. 

7. Means of power transmission in machines and vehicles - direct and indirect systems. 

8. Structural shaping of screw connections - flange-screw connections. 

9. Factors affecting the fatigue life of machine parts. 

10. Stress concentrators and their influence on the strength of machine parts. 

11. The importance of the finite element method in the design of machine elements. 

12. Benefits of using CAD in mechanical engineering. 

13. Basics of computer-aided design and technological CAE / CAM processes. 

14. Machining and other technologies of shaping the geometric form of machine parts. 



15. Techniques of manufacturing machine parts - waste and non-waste processing 

(examples). 

16. The technological process and its division into its components. 

17. Surface and thermo-chemical treatment in technological processes. 

18. Principles of developing technical documentation. 

19. Tool materials - types and requirements. 

20. Typical technological operations - characteristics and examples of use. 

21. Multipurpose machining centers - purpose, CNC control systems. 

22. Technological machines - division and applications (examples). 

23. Technical metrology - methods and measurement tools for assessing the accuracy of 

dimensions. 

24. Mechanisms of heat exchange - conduction, convection, radiation. 

25. Combustion - types and types of initiation of combustion reactions. 

26. Heat and combustion engines - construction characteristics and operating parameters. 

27. Diagnostics of vehicles and machines - methods and measurement systems 

(examples). 

28. Methods and devices for welding metals. 

29. Unconventional energy sources - types and examples of use. 

30. Industrial ecology and ISO environmental management systems. 
 


