
Contents

Contents

Preface 4

Chapter I Introduction 9

1.1 Case Study: Pneumatically Actuated PDMS Fingers 10

1.2 Structural Mechanics: A Quick Review 23

1.3 Finite Element Methods: A Concise Introduction 34

1.4 Failure Criteria of Materials 39

1.5 Review 46

1.6 Appendix: An Unofficial History of ANSYS 50

Chapter 2 Sketching 55

2.1 W 16x50 Beam 56

2.2 Triangular Plate 69

2.3 More Details 80

2.4 M20x2.5 Threaded Bolt 91

2.5 Spur Gears 96

2.6 Microgripper 102

2.7 Review 106

Chapter 3 2D Simulations 108

3.1 Triangular Plate 109

3.2 Threaded Bolt-and-Nut 122

3.3 More Details 137

3.4 Spur Gears 148

3.5 Structural Error, FE Convergence, and Stress Singularity 154

3.6 Review 167

Chapter 4 3D Solid Modeling 169

4.1 Beam Bracket 170

4.2 Cover of Pressure Cylinder 176

4.3 Lifting Fork 187

4.4 More Details 194

4.5 LCD Display Support 200

4.6 Review 204



2 Contents

Chapter 5 3D Simulations 206

5.1 Beam Bracket 207

5.2 Cover of Pressure Cylinder 216

5.3 More Details 224

5.4 LCD Display Support 228

5.5 Review 233

Chapter 6 Surface Models 235

6.1 Bellows Joints 236

6.2 Beam Bracket 246

6.3 Gearbox 253

6.4 Review 266

Chapter 7 Line Models 268

7.1 Flexible Gripper 269

7.2 3D Truss 280

7.3 Two-Story Building 292

7.4 Review 306

Chapter 8 Optimization 308

8.1 Flexible Gripper 309

8.2 Triangular Plate 320

8.3 Review 326

Chapter 9 Meshing 327

9.1 Pneumatic Fingers 328

9.2 Cover of Pressure Cylinder 343

9.3 Convergence Study of 3D Solid Elements 350

9.4 Review 362

Chapter 10 Buckling and Stress Stiffening 364

10.1 Stress Stiffening 365

10.2 3D Truss 376

10.3 Beam Bracket 380

10.4 Review 384

Chapter 11 Modal Analysis 386

II. I Gearbox 387

11.2 Two-Story Building 392

11.3 Compact Disk 399

11.4 Guitar String 407

11.5 Review 414



Chapter 12 Transient Structural Simulations 416

12.1 Basics of Structural Dynamics 417

12.2 Lifting Fork 426

12.3 Harmonic Response Analysis:Two-Story Building 438
12.4 Disk and Block 445

12.5 Guitar String 453
12.6 Review 463

Chapter 13 Nonlinear Simulations 465

13.1 Basics of Nonlinear Simulations 466

13.2 Translational Joint 478

13.3 Microgripper 492

13.4 Snap Lock 505
13.5 Review 520

Chapter 14 Nonlinear Materials 522

14.1 Basics of Nonlinear Materials 523

14.2 Belleville Washer 532

14.3 Planar Seal 549

14.4 Review 563

Chapter 15 Explicit Dynamics 565

15.1 Basics of Explicit Dynamics 566

15.2 High-Speed Impact 572

15.3 Drop Test 582
15.4 Review 594

Index 596


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


