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Ardéshir Guran

9.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . 180

9.2 Experimental Materials and Methods . . . . . . . . . . . . 181

9.3 Prediction of Material Property Degradation by a

Micromechanical Damage Model . . . . . . . . . . . . . . . 187

9.4 Experimental Results . . . . . . . . . . . . . . . . . . . . . 190



June 29, 2006 16:34 Master File for Review Volume (Trim Size: 9in x 6in) driver9x6

Contents xiii

9.5 Results of the Micromechanical Damage Model . . . . . . . 192

9.6 Comparison of Experimental Results to the

Micromechanical Damage Model . . . . . . . . . . . . . . . 194

9.7 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

IV. Experimental and Computational Mechanics of Solids 201

10 AN EVOLUTION OF SOLID ELEMENTS FOR

THERMAL-MECHANICAL FINITE

ELEMENT ANALYSIS 203

J. Moyra J. McDill

10.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . 203

10.2 8- to 26-Node Linear Hexahedron . . . . . . . . . . . . . . 204

10.3 A Nonconforming 8- to 26-Node Hexahedron . . . . . . . . 207

10.4 Nonconforming Elements in Thermal-Mechanical

Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210

10.5 8- to 16-Node Solid Shell . . . . . . . . . . . . . . . . . . . 212

10.6 Solid Shell Elements in Thermal-Mechanical Analysis . . . 220

10.7 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . 224

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

Nomenclature . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

11 QUANTIZATION EFFECTS IN SHALLOW

POWDER BED VIBRATIONS 229

Joseph Pegna

Jun Zhu

11.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . 229

11.2 Review and Discussion of Prior Works . . . . . . . . . . . . 232

11.2.1 Notation . . . . . . . . . . . . . . . . . . . . . . . . . 233

11.2.2 Literature survey . . . . . . . . . . . . . . . . . . . . 235

11.2.3 Discussion . . . . . . . . . . . . . . . . . . . . . . . . 239

11.3 Periodic Response with Soft Landing . . . . . . . . . . . . 242

11.4 Low Velocity Impact Model . . . . . . . . . . . . . . . . . . 246

11.5 Quantization Effects . . . . . . . . . . . . . . . . . . . . . . 249

11.5.1 Digital experiments . . . . . . . . . . . . . . . . . . 249

11.5.2 Classical elastic impact model . . . . . . . . . . . . . 250

11.5.3 Low velocity impact model . . . . . . . . . . . . . . 251

11.5.4 Quantum influence . . . . . . . . . . . . . . . . . . . 253



June 29, 2006 16:34 Master File for Review Volume (Trim Size: 9in x 6in) driver9x6

xiv Contents

11.5.5 Existence and uniqueness of quantized states . . . . 254

11.5.6 Stability of quantized states . . . . . . . . . . . . . . 255

11.6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . 256

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

About the Authors 259

Index 277




