Contents

1 Scope and Significance .
1.1 Objective . ... ...
1.2 Traction—Separation

Law . ... ... .

1.3 Determination of Cohesive Parameters. . ... ..............

2 Introduction ........

2.1 Motivation for Applying Numerical Damage Models. . . ... ...
2.1.1 Micromechanics Based Models. . .. ...............
2.1.2  Phenomenological Models . . .. ..................

2.2 The Cohesive Model . .. ... ... ... ... ... ... ... ...
2.2.1 Traction-Separation Law . . . .. ..................
2.2.2 Tangential Separation and Mixed Mode Fracture . . . . ..
2.2.3 Cohesive Elements . .. ....... ... ... ... ........
2.2.4 Commercial Solutions for Cohesive Elements . .......

2.2.5 Crack Path.

2.2.6 Further Functionalities. . . ... ...................

References .. ........

3 Material Characterisation . ... ......... ... .. .. ... .. .....
3.1 Fundamentals and Current Restrictions. . . .. ..............

3.2 Traction—Separation

Laws for Global Mode I Fracture. . ... ...

3.3 Finite Element Simulations with Cohesive Elements . . ... .. ..
3.3.1 Mesh Generation. . . . ........... ... ... ... ...
3.3.2  Stress Calculation . . . .o oo
3.33 Numerical Convergence. . .. .. ..................

3.4 Determination of the Cohesive Parameters . .. .............
3.4.1 Direct Identification Procedures . . ... .............
3.4.2 Identification Procedure Using Numerical

Optimisation
References . . ... .....

Bibliografische Informationen
http://d-nb.info/1020805331

BN DN =

A b wWwWw

~l

11
12
12
13
14

17
17
17
19
19
20
21
21
22

24
30


http://d-nb.info/1020805331

vi Contents

4 Applications. . . . . ... ... ... e e 33

4.1 Damage Free Material . . .. ....... . .................. 33

4.2 Treatment of Thin-Walled Structures . . . .. ............... 34

4.3 Simulation of Crack Extension (R-Curves) . ... ............ 36

44 Interfaces . ... ... ... 37

441 WeldedJoints. . ... ... .. .. ... ... .. 37

4472 Delamination . ... ... ... ... L 39

443 CoatingS . .. .. e 40

4.5 Prediction of Crack Path . ....... ... ... . ... ... ...... 40

4.6 Time Dependent Effects. . . .. ... ... ... ... ... ...... ... 42

4.6.1 Rate Dependent Formulations. . .. ................ 43

4.6.2 Dynamic Fracture . . .. ....... ... ... .. ... . ... 44

4.6.3 Stress Corrosion Cracking . .. ........ .. ... .... 44

4.7 Unloading and Reversed Loading, Fatigue . . . ... .......... 45

References . . .. .. ... . . e 46

S Openlssues...... ... .. ... 49

5.1 Determination of the Cohesive Energy by a Direct Procedure. . . 49

52 Shapeofthe TSL .. ... ... ... .. ... . .. .. .. . ... 51

5.3 Effect of Triaxiality. . ... ... .. . ... ... ... ... .. ..... 52

References . . . .. .. .. .. ... 57
Appendix A: Worked Examples for the Simulation

of Crack Extension . . .. ........................ 59

Appendix B: Hints for the Treatment of Brittle Materials ... ... ... 87



