Contents

List of Figures xi
List of Tables xvii
List of Symbols xix
Notation and conventions xxiii
1 Introduction 1
2 The isogeometric concept 7
2.1 Geometricdesign . . . .. .. ... 7
2.1.1 Basisfunctions . .. ...... ... ... ... . ... ..... 8

2.1.2 NURBS geometries . . . . ... .. ... ... ... ....... 13

2.1.3 Refinement . . ... ... ... .. ... 17

2.1.4 Multiple patches . . .. . ... ... ... ... 18

2.1.5 Geometric Continuity for surfaces . . . .. ... ... ...... 20

2.2 Construction of isogeometric approximation spaces . . . . ... .. .. 21
2.2.1 Isogeometric spaces in a single-patch domain . . . . . ... ... 22

2.2.2 Isogeometric spaces in a multi-patch domain . . . . . . ... .. 23

2.2.3 Bases of product spaces . . . ... ... ... .. ........ 24

3 Extended mortar method 27
3.1 Abstract framework . . . . . ... L L 27
3.1.1 Uncoupled problem . . . . .. ... .. ... .. ... ... ... 27

3.1.2 Coupling conditions . . . . . .. ... ... ... ... ... .. 28

3.1.3 Generalised couplings . . . . .. ... ... .. ... ... ... 30

3.2 Isogeometric mortar discretization . . . . . . . . ... ... ... ... 31
3.2.1 Discrete abstract framework . . . ... ... ... ... ... .. 31

3.2.2 Crosspoints and wirebaskets . . . . .. .. ... ... ...... 35

3.2.3 Evaluation of mortar integrals . . . . .. ... ... ... .... 41

3.2.4 Construction of constrained spaces . . ... ... ........ 43

3.3 Numerical studies . . . . . . ... ... ... . ... 47

4 Elasticity 55
4.1 Configurations and motions of continuum bodies . . . . . . . ... ... 55
4.1.1 Configurations. . . . . ... ... ... ... L. 55

4.1.2 Motions. . . . . ... e 56

Bibliografische Informationen ‘E
https://d-nb.info/1321920601 digitalisiert durch 1

BLIOTHE


https://d-nb.info/1321920601

Contents

4.2 Curvilinear coordinates and metric properties . . . . . ... ... ...
4.3 Deformations and strain measures . . . . . . . ... ...
4.4 Constitutive equations . . . . . . ... . ... ... ..
4.5 Equation of motion and multi-patch framework . . .. ... ... ...
4.6 Kirchhoff-Love shell theory . . . . . ... ... ... ... ... ...
4.6.1 Shell-kinematics . . . . . . . .. ... o
4.6.2 Constitutive equations . . . . . . .. ... ...
4.6.3 Multi-patch framework . . . . . ... ... ... ...
4.7 Numerical studies . . . . . . . . ...
4.7.1 Solid: Patchtest . . ... ... ... ... .
4.7.2 Solid: Twisted block . . . . .. ... .. ... ... ...,
473 Shell: Bended plate . . . . . ... ... L.
4.7.4 Shell: Inner pressure . . . . . .. ... ... ..
4.7.5 Shell: Pinched cylinder . . . . ... ... ... L.

5 Thermal conduction and diffusion
51 Comservationlaws . . . . . . . .. ...
5.1.1 Conservation of mass in a multicomponent system . . . . . . ..
5.1.2 Conservation of energy . . . . . . . ... ...
5.2 Phenomenological formulations and the differential equations . . . . . .
5.2.1 The heat equation and multi-patch framework . . . . . ... ..
5.2.2 The Cahn-Hilliard equation and multi-patch framework . . . . .
5.3 Numerical studies . . . . . . . . .. ...
5.3.1 Thermal conduction2D . . .. ... ... . ... ... ...
5.3.2 Diffusion2D . . . . . ...
53.3 Diffusion3D . ... ... ...

6 Phase-Field-Crystal modelling
6.1 Density Functional Theory . . . . . . . .. ... ... ... .....
6.1.1 Static Density Functional Theory . . . . . ... ... ......
6.1.2 Dynamic Density Functional Theory . ... .. ... ... ...
6.2 Phase-field crystal model . . . . . . .. ... oL oL
6.2.1 Free energy functional . . ... ... ... ... ... ...,
6.2.2 The Phase-field Crystal Equation and multi-patch framework . .
6.3 Numerical studies . . . . . . . . . ... .. e
6.3.1 Crystalgrowth2D . . ... ... ... ... ..........
6.3.2 Crystalgrowth3D . .. ... ... ... .. ... ... ....

7 Summary and outlook
Appendix A Temporal discretisation
Appendix B Material data for tin-lead alloys

Bibliography

57
59
60
62
65
65
67
68
71
71
74
7
80
84

89
89
89
91
91
92
94
96
96

104

109
109
110
112
113
113
115
116
116
120

125
127
129
131



