Theoretical Basis of Mechanical Engineering
Mechanics

Statics

1. The method of free body diagram´

2. The equilibrium and the replacement of general spatial system of forces

3. Coulomb friction and the resistance forces

Kinematics

4. The kinds and the characteristics of motions

5. The vector method of kinematical solution of mechanisms

6. The description of motion using the transformation matrices

Dynamics

7. The assembly of equations of motion by Newton-Euler equations

8. The assembly of equations of motion by Lagrange equations

9. The vibration of systems with 1 DOF
Strength of Materials I and II

10. Tension and compression: Solution of the equilibrium differential equations composed for the structure elements loaded in tension and their application, all compared with the laboriousness, advantage and disadvantage of the method of sections.   

11. Bending: Relationships between loads, shearing forces and bending moments expressed by differential equations and their application, all compared with the laboriousness, advantage and disadvantage of the method of sections. Suitable boundary conditions to be applied when solving the differential equations. The stress distribution in the beam cross sections.
12. Beams in bending – deformation: The deflection curve differential equation and its connection with the loads, shearing forces and bending moments exerted in the beam. Existence and advantage of other deflection solutions.

13. Torsion: Torque loading circular and non-circular cross-sections. Application on close-coiled helical springs, with D/d >> 10, subjected to axial load.

14. Dimensioning methods and objectives of machine parts. Computation models assessed for machine parts subjected to basic loading ways. Deformation energy stored at the basic loading ways, its significance and use.

15.   Statically indeterminate (SI) problems: Assessment of SI types and degrees, solution methods of the SI problems (including energy methods), dimensioning procedures. 
Hydro and Thermodynamics

16. Hydrostatics (Archimede´s law, Pascal´s law, Euler´s equations of hydrostatics, forces on bottom, plane and curved surfaces, relative equilibrium)

17. Basic equation of fluid dynamics (continuity equation, Bernoulli´s equation, momentum theorem and its application)
18. Incompressible fluid flow in pipes and ducts (local and friction losses, loss coefficients evaluation)

19. Fundamental laws of thermodynamics (1. and 2. form of 1st law, 2nd law, equation of state of perfect gas.

20. State changes (state changes of perfect gas, state changes of water steam), solution in p-v, h-s,and T-s diagrams, irreversible processes (irreversible adiabatic expansion and compression, choking)
21. Thermodynamics of heat machines and engines (Carnot cycle, ang it´s efficiency; compressor, combustion engines, steam and gas turbine, reversed cycles - cooling machines, heat pump)

