Contents

[List of Figures| Xix

[List of Tables xxi

[Prefacel xxiii

1__Introduction | 1
(.1 Literature review and introduction of the thesisl . . . . . ... .. ..

(.2 Modes of fracturel . . . . . . . ... 10

(1.3 Crack Propagation Parameters|. . . . . . . .. ... ... ... .... 11

[1.3.1 Stress intensity factor{. . . . . . . . . . . ... ... 11

[1.3.2  Stress magnification factor| . . . . . . .. ... ... L. 12

[1.3.3  Crack opening displacement| . . . . . . . ... ... ... ... 13

(1.4  Mathematical techniques and methods| . . . . . . .. ... ... ... 15

(4.1 Fourier transformationl . . . . . . . .. .. ... L. 15

(.42 Kronecker delta functionl . . . . . . . . .. .. ..o 15

(1.4.3  Bessel functionl . . . . ... .. ... .. ... ... 15

(.44 Schmidt methodl . . . . . .. ... o oL 16

(1.4.5  Wiener-Hopt technique| . . . . . . . ... ... .. ... .... 18

[2 Study of collinear cracks in a composite medium subjected to |

L__time-harmonic wave disturbancel 23

2.1 Introductionl . . . . . . . . ..o 23

2.2 Mathematical formulationl . . . . . . .. . ... ... ... ... 25

[2.3  Solution of the problem|. . . . . .. .. ... ... ... 0. 28

[2.4  Stress intensity factor|. . . . . . .. ..o 35

2.5 Numerical results and discussionl. . . . . . ... .. ... ... 35

2.6 Conclusionl. . . . . . . . . 42




iv Contents
[3.3 Solution of the problems| . . . . . . . .. ... ... 0000 48
3.4 Results and discussionl . . . . . . . . ..o 54
3.0 Conclusion|. . . . . . . . . . 60

[4  Semi-infinite Moving Crack under Antiplane Shear Loading] 61
4.1 Introductionl . . . . . . . ... 61
4.2 Mathematical formulation of the problem| . . . . . .. ... ... .. 63
4.3 Solution of the problem|. . . . . . ... ... ... ... ... 66

[4.3.1  Wiener-Hopt technique| . . . . . . . .. ... ... ... ... 67
4.4 Stress intensity factor(SIF) and Crack opening displacement(COD)| . 70
4.5 Numerical results and discussionl. . . . . . . ... ... ... 71
46  Conclusionl. . . . . . . . . 83

[6 Two semi-infinite moving cracks situated at two different inter- |

[ faces of four semi-infinite orthotropic strips in a composite medium| 85
B.1  Introductionl . . . . . . . ..o 85
[>.2  Mathematical problem formulation|. . . . . ... ... ... ... .. 86
[>.3  Solution of the mathematical problem|. . . . . . . .. ... ... ... 91

[>.3.1  Wiener-Hopt technique| . . . . . . . .. .. ... ... ... .. 93
[5.4 Expressions of Stress intensity factor(SIF) and Crack opening dis- |

| placement(COD)| . . . . . . ... o o 100
0.5 Numerical results and discussiond . . . . . . ... ... ... ... 102
.6 Conclusion|. . . . . . . . . . 110

6 Conclusions and future workl 113
6.1 Conclusions . . . . . . . . .. 113
[6.2  Scope for future study| . . . . . ... ..o 115

A ppend 121

(Biblographyi 123

[List of publications| 133




