Contents

1 Introduction. ... .. ......... . . . . . . . .
References. . . ... e

2 Linear Theory of Electroelasticity . .. ........... ... .. .. ... ..
2.1 On the Physics of Piezoelectricity ............. ... ... ......
2.2 Fundamental Electroelastic Relations . ......................
2.3 Piezoelectric Ceramics .. ...ttt
2.4 Two-Dimensional Problems of Piezoelectricity. . ..............
2.5 Boundary Conditions . ............. ... ...
References. . .. ... . .

3 Basic Concepts of Fracture Mechanics . .......................
3.1 The Main Fracture Criteria of Materials . . ... ................
3.2 The Crack Between Two Different Isotropic Materials. . ........
3.3 Fracture Criteria of Piezoelectric Materials. . ... ..............
References. . . ... . . . . e

4 An Electrically Permeable Crack Between Two Different
Piezoelectric Materials ... .......... .. ... ... ... ... ... .. ...
4.1 General Solutions to the in-Plane Problems of Transversely

Isotropic Piezoelectric Materials . . . ........................
4.2 Interface Crack with Two Contact Zones . ...................
4.3 Interface Crack with One Contact Zone . . .. .................
4.4 “Fully Open” Interface Crack................. ... ... ......
References. . . ... ..

5 Electrically Impermeable Interface Cracks in Piezoelectric
Materials . ... .. ... ..
5.1 Contact Zone Model of an Interface Crack...................
5.2 Oscillating Interface Crack Model . ........................

vii



viii

Contents

5.3 Formulation and Solution of the Problem

for a Non-oscillating Case .. .......... ... ... ... ... ...... 116
References. . .. ... ... . 120
An Electrically Limited Permeable Crack Between Two
Piezoelectric Materials .. .......... .. ... ... ... .. .. ... ... 121
6.1 Oscillating Model. .. ....... .. ... ... .. . . 122
6.2 Contact Zone Model. . ........ ... .. ... .. .. .. 131

6.3 Effect of Electric Permeability on the Nearby Crack Tip

Distribution of the Electromechanical Fields in a Homogeneous

Piezoceramic Material. . .. .......... .. ... . . L .. 140
6.4 Effect of Electric Permeability of an Interface Cracks

on the Characteristics of the Electromechanical Field

in the Vicinity of it Tip . ... . ... ... ... .. .. ... . 143
References. . ... ... . 151

An Electrically Conducting Interface Crack Between Two

Piezoelectric Materials ... ......... ... ... ... ... ... ... ... ... 153
7.1 Special Presentation of the Solution of Basic Equations. ... ..... 154
7.2 Solution of the Problem in the Framework of the Contact Zone

Model. . ... 157
7.3 Comparison to the Case of Crack Faces Without Electrodes . . . .. 166
7.4 Numerical Results. . ....... ... .. .. .. ... .. . . 168
References. . .. ... . 174
A Crack with Electromechanical Pre-fracture Zones . ... ... ... ... 175
8.1 Electric Saturation Zones of an Electrically Impermeable Crack

in a Homogeneous Piezoceramic Material ................... 176
8.2 Modeling of Electromechanical Pre-fracture Zones

for an Electrically Impermeable Crack . .. ................... 183
8.3  An Electrically Limited Permeable Crack with Electromechanical

Pre-fracture Zones . ........... ... ... 194
8.4 Analysis of Electromechanical Pre-fracture Zones for Interface

Cracks . ... 202
References. . . ... 210
Analytically-Numerical Approach for the Analysis of an Interface
Crack in a Finite-Sized Piezoelectric Bimaterial Compound . . . . . .. 211
9.1 Finite Element Formulation for the Piezoelectric Problem . ... ... 212
9.2 “Fully Open” Crack-Tip Model for an Interface Crack.......... 217
9.3 Closed Crack-Tip Model for an Interface Crack............... 224
9.4 Interface Cracks in a Bimaterial Disk Specimen Under

Concentrated Load . . . ......... .. .. ... . 232

References. . . ... . . . . e 235



2 Springer
http://www.springer.com/978-3-319-53552-4

Fracture Mechanics of Piezoelectric Solids with
Interface Cracks

Govorukha, V. Kamlah, M.; Loboda, V.; Lapusta, Y.
2017, W, 235 p. 74 illus., Hardcowver

ISBM: 878-3-319-53552-4



	Contents



