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Continuum Mechanics (BMEGEMMNWCM) 

 

 

1. General description of motion. Interpretation of configurations. Derivation of the deformation 

gradient. 

2. Stretch ratio. Standard deformation and strain tensors. 

3. Description of area and volume changes. 

4. Description of finite rotations. 

5. Polar decomposition of the deformation gradient. 

6. Derivation and description of the Hencky strain tensor. 

7. Velocity and acceleration fields. Material time derivative. 

8. Velocity gradient tensor. Rate of deformation and spin (vorticity) tensors. 

9. Cauchy, first and second Piola-Kirchhoff stresses. 

10. Objectivity. Objective stress rates. 

11. Conservation of mass. Continuity equation. 

12. Balance of linear and angular momentum. Cauchy's equations of motion. 

13. Balance of mechanical energy. 

14. Different forms of Hooke’s law. 

15. Basic concept and fundamental equations of hyperelastic material models. 

16. Kinematic description of standard homogeneous loading modes.  


