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1. Program Information 

1.1 Department Department of engineering, mechanical, computer sciences 

1.2 Institution Romanian Academy 

1.3 Field of studies Engineering sciences 

1.4 Cycle of studies PHD 

2. Course information 

2.1 Name of the course Dynamical Systems, Friction Laws in Rigid Solid Mechanics and 

Continuum Mechanics 

 
2.2 Holder of course activities Nicolae POP, CSI dr. habil. 

2.3 Holder of seminar activities Nicolae POP, CSI dr. habil.  

2.4 Holder of laboratory activities  

2.5 Year of study I 2.6 Semester 2 2.7 Type of ssessment E* 2.8 Course regime DS** 

3. Estimated total time (hours per semester of teaching activities) 

3.1 Number of hours per week 15 From which: 

3.2 course 9 3.3 seminar 6 3.4 laboratory 0 

3.5 Total hours from the curriculum 210 From which: 

3.6 course 126 3.7 seminar 84 3.8 laboratory 0 

3.9 Total hours per semester  210 

3.10 Number of credits 15 

4. Course content 

1. Notions and properties of dynamic systems. 

2. Autonomous and non-autonomous linear systems. 

3. Linear vibrations and nonlinear dynamic systems. 

4. Definition of the phenomenon of dry friction. The static coefficient and the dynamic coefficient of friction, the 

Amontons-Coulomb dry friction law. Frictional force, apparent contact area and normal pressing force; the nature of 

the materials of the bodies in contact and the normal pressing force 

5. The mathematical model of the contact problem with friction in linear elasticity. Signorini's problem with friction 

in linear elasticity. 

6. Numerical methods of approximation of dynamic problems of elastic contact with friction. Discretization of 

variational inequalities, duality methods and mixed incremental formulations. 

7. Algorithms and finite element methods in solving problems of elastic contact with friction. 

5. The objectives of the course and the specific skills acquired 

1. The general objective of the discipline: Knowledge and understanding of the basic notions of dynamic systems, 

the main laws of friction and contact problems with dry friction from the mechanics of rigid solids and deformable 

rigids 

2.- Specific objectives: 

     Acquiring knowledge in the application of algorithms and the use of software containing the analyzed methods. 

- The study of dynamic systems, the application of calculation programs to solve frictional contact 

problems. 

- Examples of numerical solutions using finite element methods. 
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7. Assement 

Type of activity 7.1 Evaluation criterias 7.2 Evaluation methods 7.3 Weight of the final grade 

7.4 Course Knowledge acquired Written exam 55% 

7.5 Seminar Activity Case studies presented 45% 

7.6 Laboratory    

7.7 Standard minim de performanţă: Cunoașterea a 70% din informația conținută în curs 

 *E = Exam. C = Colloquium. 
 

Course structure 

June 2024 – October 2024 – Didactic activity - Dynamic Systems, Friction Laws in Rigid Solid 

Mechanics and Continuum Mechanics, IMSAR 

Exam 

October 2024 

Course owner: Dr. Nicolae Pop 


