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TOPICS FOR THE ADMISSION TO DOCTORAL STUDIES

TOPIC 1: Design and optimization of hybrid composite structures for impact energy absorption
throught numerical modeling and experimental validation

Contents / Main aspects to be considered

-Investigation of the impact behavior and energy absorption mechanisms of hybrid composite
structures.

-Evaluation of the effects of material configuration and structural architecture on mechanical
response.

-Numerical simulation of dynamic behavior using Finite Element Method (FEM).

-Validation of the results through specific experimental tests.

-Optimization of structural parameters to improve impact performance and reduce mass.

Recommended bibliography:

1. Zenkert, D. - An Introduction to Sandwich Construction, Engineering Materials Advisory Services,
1995

2.Abrate, S. -Impact on Composite Structures, Cambridge University Press, 1998

3.Daniel, .M., Ishai, O. -Engineering Mechanics of Composite Materials, Oxford University Press, 2006
4.Luo, H., et al. - Numerical and experimental investigation of composite sandwich structures under
impact loading, Composite Structures, Elsevier, 2017

Prerequisites / Remarks:

-Solid background in solid mechanics, dynamics, and the stability of mechanical systems.
-Competence in modeling and analyzing the dynamic behavior of mechanically loaded structures,
including the application of Finite Element Method (FEM) simulations.

-Practical knowledge of composite materials for understanding their mechanical behavior and
response under dynamic loading

M Scientific Doctorate
O Professional Doctorate

M without tuition fee (state budget funded)
M with tuition fee or with funding from other sources than the state budget




TOPIC 2: Dynamic modeling and optimization of structural supports made of innovative materials
using multibody methods, with applications in propulsion systems

Contents / Main aspects to be considered

- study of dynamic behavior of structural supports used in propulsion systems

- modeling and simulation of dynamic behavior using multibody sytems (MBS) methods

- analysis of the influence of innovative materials on vibrations stiffness and structural performance
- validation of the resultes throught specific experimental test

- optimization of structural parameters to reduce mass and dynamic loads.

Recommended bibliography:

1. Shabana, A.A. Dynamics of Multibody Systems. Cambridge University Press, 2020.

2. Nikravesh, P.E. Computer-Aided Analysis of Mechanical Systems. Prentice Hall, 1988.

3. Schiehlen, W. Multibody Systems Handbook. Springer, 1990.

4. Géradin, M., Cardona, A. Flexible Multibody Dynamics: A Finite Element Approach. John Wiley &
Sons, 2001.

Prerequisites / Remarks:

-A solid foundation in solid mechanics and the dynamics of the mechanical systems

- Skill in modeling and simulation of mechanical systems using multibody systems methods (MBS)
-Sound knowledge of the mechanical behavior of materials and numerical methods for the analysis
of mechanical systems.

M Scientific Doctorate
O Professional Doctorate

M without tuition fee (state budget funded)
M with tuition fee or with funding from other sources than the state budget

TOPIC 3: Design and optimization of mechanical metamaterials with hybrid cellular architectures
for energy absorption

Contents / Main aspects to be considered

-investigation of mechanical behavior of metamaterials with cellular architectures desigh for energy
absorption

- designed and development of hybrid cellular arhitectures with enhanced mechanical performance
- numerical modeling and simulation of mechanical behavior using the finite element method (FEM)
- optimization of geometry and design parameters to maximize energy absorption while reducing
structural mass

- experimental validation of the developed structures and comparison of the results with numerical
predictions.

Recommended bibliography:

1. Zenkert, D. - An Introduction to Sandwich Construction, Engineering Materials Advisory Services,
1995

2.Abrate, S. -Impact on Composite Structures, Cambridge University Press, 1998

3.Daniel, I.M., Ishai, O. -Engineering Mechanics of Composite Materials, Oxford University Press, 2006




4.Luo, H., et al. - Numerical and experimental investigation of composite sandwich structures under
impact loading, Composite Structures, Elsevier, 2017

Prerequisites / Remarks:

- A solid foundation in solid mechanics and material behavior

- Competence in the modelling and analysis of mechanical structures using finite element method
(FEM)

- Knowledge of the design, optimization and experimental characterization of mechanical
metamaterials.

M Scientific Doctorate
O Professional Doctorate

M without tuition fee (state budget funded)
M with tuition fee or with funding from other sources than the state budget

Doctoral supervisor, Coordinator of the field of doctoral studies,
Prof. dr. Ing. Maria Luminita SCUTARU Prof. dr. ing.Maria Luminita SCUTARU




