
TABLE OF CONTENTS

Preface v

Foreword vii

Historical Photographs xix

CHAPTER I. KEYNOTE

Thunder in the Mountains 3
J. W. Taylor

CHAPTER II. EQUATION OF STATE

A Review of Some Recent Theoretical Calculations of Phase Transitions
and Comparisons with Experimental Results 19
M. Ross

Dense Molecular Thermodynamics 27
J. D. Johnson, M. S. Shaw and B. L. Holian

Shocked Fluids at High Densities and Temperatures 31
W. J. Nellis

Theoretical and Experimental Studies of Shock-Compressed Benzene and
Polybutene ^1
F. H. Ree, W. J. Nellis, R. J. Trainor, A. C. Mitchell
and M. B. Boslough

Prediction of Pressure Induced Structural Phase Transitions and Internal
Mode Frequency Changes in Solid N-+ ^5
R. D. Etters, K. Kobashi and V. Chandrasekharan

Measured Hugoniot States of a Two-Element Fluid, 0. + N , near 2 Mg/m 49
G. L. Schott

Equations of State for the Alkali Metals, with Generalizations to NaCl 53
C. A. Swenson and M. S. Anderson

Static P-T-V Measurements on MgO: Comparison with Shock Wave Data 57
L. C. Ming, M. H. Manghnani, J. Balogh, S. B. Qadri, E. F. Skelton,
A. W. Webb and J. C. Jamieson

A Theoretical Equation of State for Uranium 6l
M. Pe'nicaud

Theory of the Iron Equation of State and Melting Curve to Very High
Pressures 65
D. A. Young and R. Grover

Compressive Haves and Shock Haves in Anharmonic Solids 69
C. S. Coffey

Reflected Shocks In SiO? 73
J. N. Fritz and R. G. McQueen

Precise Ultrahigh-Pressure Experiments 77
C. E. Ragan, B. C. Diven, M. Rich, W. A. Teasdale and E. E. Robinson



Shock Impedance Match Experiments.in Aluminum and Molybdenum
Between 0.1 - 2.5 TPa (1-25 Mbar) 8l
A. C. Mitchell, W. J. Nellis, N. C. Holmes, M. Ross, G. W. Repp,
R. A. Heinle, T. C. Valk, J. Rego, W. B. Graham and R. J. Olness

Shock Hugoniot Measurements on Ta to 0.78 TPa 85
K. E. Froeschner, R. S. Lee, H. H. Chau and R. C. Weingart

Hugoniot Measurements in Vanadium Using the LLNL
Two-Stage Light-Gas Gun 89
G. R. Gathers, A. C. Mitchell and N. C. Holmes

Rarefaction Velocities in Shocked Tantalum and the High Pressure
Melting Point 91
J. M. Brown and J. W. Shaner

The Velocity of Sound Behind Strong Shock Waves in 2021) Al 95
R. G. McQueen, J. N. Fritz and C. E. Morris

Hugoniot Measurements on Unsintered Metal Powders 99
W. H. Gourdin and S. L. Weinland

CHAPTER III. CONSTITUTIVE MODELING

Pressure-Shear Impact and the Dynamic Plastic Response of Metals 105
R. J. Clifton

Nonhydrostatic Effects in Stress-Wave Induced Phase Transformation
of Calcite 113
D. E. Grady

Lagrangian Analysis with an Emphasis on Unloading Processes 117
L. Seaman and D. D. Keough

Carbon Piezoresistive Stress Gauge. 121
W. D. Williams, D. J. Fogelson and L. M. Lee

Shock, Re-Shock, and Release Behavior of a Phenolic Resin FF-17 125
D. P. Dandekar and R. M. Lamothe

Dynamic Flow Curve of 43*40 Steel as Determined by the Symmetric
Rod Impact Test 129
D. C. Erlich and D. A. Shockey

A Bauschinger Effect Model Suitable for Use in Large Computer Codes 133
W. C. Moss and L. A. Glenn

More on the Precursor Decay Anomaly 137
Y. Partom and Z. Rosenberg

Shock Induced Temperature Rise in a Titanium Plate 141
D. W. Nicholson

Dynamic Instability in Adiabatic Thermoplastic Shear 145
T. J. Burns

A Strain Rate Sensitivity Prediction for Porous Bed Compaction 147
P. J. Coyne, Jr. and W. L. Elban



CHAPTER IV. STRENGTH AND FRACTURE

Mechanisms of Fragmentation in Brittle Materials 153
W. L. Fourney, D. B. Barker and D. C. Holloway

Flaw Nucleation and Energetics of Dynamic Fragmentation 159
M. E. Kipp and D. E. Grady

Dynamic Tensile Fracture of OFHC Copper 163
S. J. Bless and D. L. Paisley

Dynamic Strength Calculations of W-Alloys Based on Grain Deformation 167
R. H. Tham and A. J. Stilp

Aluminum Damage Simulation in High-Velocity Impact 171
J. Dein, R. Tokheim, D. Curran, H. Chau, R. Weingart and R. Lee

Shock Loading Behaviour of Fused Quartz 175
L. C. Chhabildas and D. E. Grady

CHAPTER V. NUMERICAL MODELING AND SIMULATION

Numerical Modeling of Dynamic Material Response 181
L. Davison

Intermediate Velocity Penetration of Steel Spheres into Deep
Aluminum Targets I87
T. G. Trucano and D. E. Grady

Numerical Simulation of Water Jet Penetration 191
G. Luttwak

Plane Hypervelocity Impact and Source Similitude Dependence on a
Tillotson E.O.S 195
M. D. Bjorkman and K. A. Holsapple

Three-Dimensional Computer Modeling of a Shock Recovery experiment 199
R. L. Rabie, J. E. Vorthman and J. K. Dienes

2-D Simulations of Shock Recovery Fixtures 203
K. Tanaka, S. Fujiwara and M. Kusakabe

Mach Disc Formation in Cylindrical Recovery Systems 207
C. E. Morris, R. G. McQueen, and S. P. Marsh

Fixtures for Controlled Explosive Loading and Preservation of
Powder Samples 211
R. A. Graham and D. M. Webb

CHAPTER VI. EXPERIMENTAL TECHNIQUE

High-Pressure Quasi-Isentropic Impact Experiments 217
L. M. Barker

Piezoelectric and Electric Properties of PVF- Polymers under Shock
Wave Action: Application to Shock Transducers 225
F. Bauer



Dynamic Stre33 Transducer Qualification 229
L. M. Lee, D. J. Fogelson and W. D. Williams

A Study of Electromagnetic Stress Gage 233
Huang Zhengping and Zhang Hanping

Response of Ytterbium Foils Oriented Parallel and Perpendicular to
the Shock Front 237
S. C. Gupta and Y. M. Gupta

Two Methods for Measuring Shock Relations with Improved EMV Gauge 239
Liang Yunmin and Zhao Hengyang

Particle Velocity Measurements in Laser Irradiated Foils using ORVIS 243
S. A. Sheffield and G. A. Fisk

Measurement of the Radial Displacement in 2-D Flow by Embedded
Constantan Wires 247
Z. Rosenberg, M. Mayseless and G. Rosenberg

Direct Measurement of Temperature in Shock-Loaded Polymethylmethacrylate
with Very Thin Copper Thermistors 251
Z. Rosenberg and Y. Partom

Dynamic Heterogeneous Response of Aluminum and Copper to Stress Waves 255
F. C. Perry

Results on Richtmyer - Meshkov Instabilities in Condensed Fluids 259
R. F. Benjamin, R. G. McQueen, S. P. Marsh and J. W. Shaner

Status of Electromagnetic Mass-Accelerator Development and Prospect
of Application to High Pressure Research 26l
S. Usuba, K. Kondo and A. Sawaoka

Further Investigation of Stresses and Strains in Targets Impacted
by Penetrators 265
D. S. Pritchard

Experimental Determination of Applied Forces During Penetration 269
L. M. Lee and M. J. Forrestal

Explosive Phase Transitions in Superheated Freon 273
R. A. Flock and G. R. Fowles

Influence of Melting on Shocked Free Surface Behavior using Doppler
Laser Interferometry and X-Ray Densitometry 277
P. Andriot, P. Chapron, V. Lambert and P. Olive

Chapter VII. OPTICAL PROPERTIES

Shock Wave Diagnostics by Time-Re3olved Infrared Radiometry and
Nonlinear Raman Spectroscopy 283
W. G. Von Holle

Raman Spectroscopies in Shock-Compressed Materials 293
S. C. Schmidt, D. S. Moore and J. W. Shaner

Shock-Induced Luminescence from X-Cut Quartz and Z-Cut Lithium Niobate 303
P. J. Brannon, R. W. Morris, C. H. Konrad and J. R. Asay



Raman Spectroscopy of Shocked Hater 307
N. C. Holmes, A. C. Mitchell, W. J. Nellis, W. B. Graham
and G. E. Walrafen

Raman Scattering Temperature Measurement Behind a Shock Have 309
A. Delpuech and A. Menil

Emission Spectra of Shock Compressed Solids 313
D. R. Schmitt and T. J. Ahrens

Refractive Index and Equation of State of a Shock-Compressed Aqueous
Solution of Zinc Chloride 317
J. L. Wise

CHAPTER VIII. LASER-DRIVEN SHOCKS

Creation of Ultra High Pressure Shocks by the Collision of Laser
Accelerated Disks: Experiment and Theory 323
M. D. Rosen, D. W. Phillion, R. H. Price, E. M. Campbell,
S. P. Oberchain, R. R. Whitloek, E. A. McLean and B. H. Ripin

Experiments and Simulation on Laser-Driven Shock Have Evolution in
Aluminum Targets 327
F. Cottet, R. Fabbro and J. P. Romain

The Use of Strong Shock Haves for Isentropic Compression of Inertial
Confinement Fusion Targets 331
S. Bardwell and U. Parpart-Henke

Inertial Effects in Laser-Driven Ablation 335
R. J. Harrach, A. Szb'ke and W. M. Howard

Measuring Pressure from Short Laser Pulses 339
B. S. Holmes

Picosecond Laser Induced Shock-Have-Pre3sure Measurements in
Al, C-Si and GaAs 3^3
K. P. Leung, S. S. Yao and R. R. Alfano

Reflective Probing of Laser Generated kbar Shocks in Hater 347
A. J. Campillo and P. E. Schoen

Numerical Studies of Laser-Induced Shock Structure in Condensed
Materials 351
R. H. Guirguis and E. S. Oran

CHAPTER IX. SHOCK-INDUCED MODIFICATION AND DEFECTS

X-Ray Diffraction Line Broadening Studies on Shock-Loaded
TiO. and Al-O, 355
B. Morosin and R. A. Graham

Temperature and Deformation Microstructure in the Shock Transition 363
D. E. Grady

Some Thermodynamical Influences of Defects in Shock-Loaded Solids 369
Y. Horie



Shock Compaction of TiN/TiC Solid Solution Powders 375
S. Soga, K. Kondo, A. Sawaoka and M. Araki

Prediction of Microstructural Modification in Dynamically
Consolidated Metal Powders 379
W. H. Gourdin

Monoclinic to Tetragonal Conversion of Zirconia under Shock Compression 383
B. Morosin, R. A. Graham and J. R. Hellmann

Microstructural Characterization of Shock-Modified Zirconia Powders 387
J. R. Hellmann, K. Kuroda, A. H. Heuer and R. A. Graham

Energy Release and Transformation of Shock-Modified Zirconia Upon
Annealing to 1550°C 391
W. F. Hammetter, J. R. Hellmann, R. A. Graham and B. Morosin

Monte Carlo Simulation of Shock-Induced Lattice Damage 395
B. W. Dodson and P. A. Taylor

Specific Surface Measurements of Shock Modified Powders 399
Y. K. Lee, F. L. Williams, R. A. Graham and B. Morosi

Transmission Electron Microscopical Characterization of Hot Pressed
Shocked and Unshocked Aluminum Nitride Powder 403
M. J. Carr and E. K. Beauchamp

Microstructural-Hardness Correlations in Shock-Loaded and
Quasi-Statically Deformed 6061 -T6 Aluminum 407
R. W. Rohde, J. L. Wise, J. G. Byrne and S. Panehanadeeswaran

Martensitic Transformation Induced by Tensile Stress Waves 411
M. A. Meyers, N. N. Thadhani, D. C. Erlich and P. S. DeCarli

Dislocaton Generation and its Relation to the Dynamic Plastic Response
of Shock Loaded Metals 4l5
D. E. Mikkola and R. N. Wright

1.2 Mbar Shock Loaded 304 Stainless Steel: Residual Structure and
Properties 419
K. P. Staudhammer, K. A. Johnson and B. Olinger

Post Shock Chemical and ESR Analysis of Acrylamide and Selected
Anthracene Derivatives 423
B. W. Dodson, C. Arnold, Jr., E. L. Venturini and P. M. Lenahan

CHAPTER X. SHOCK COMPRESSION TECHNOLOGY

Industrial Uses of Explosive Pressure from Rock Blasting to Metal
Bonding and Synthetic Diamonds 429
0. R. Bergmann

The Effect of Shock Duration on the Dynamic Consolidation of Powders 435
R. B. Schwarz, P. Kasiraj, T. Vreeland, Jr. and T. J. Ahrens

Mechanical Properties of a Shock Consolidated Steel Powder 439
P. Kasiraj, T. Vreeland, Jr., R. B. Schwarz and T. J. Ahrens

Shock Compaction of Molybdenum Powder: 443
T. J. Ahrens, D. Kostka, T. Vreeland, Jr., R. B. Schwarz
and P. Kasiraj



Mechanical and Thermal Response of Shock-Consolidated HAR-H200 447
M. A. Meyers, S. L. Wang and B. B. Gupta

Shock Compression of Aluminum Nitride Powder 451
D. E. P. Hoy, M. Akaishi, J. K. Park, Y. Horie and J. K. Whitfield

Effects of Dynamic vs. Static Compaction on the Sinterability of
Alumina Powders 455
K. Y. Kim, H. Palmour, III, A. D. Batchelor, H. Kanda,
M. Akaishi and 0. Fukunaga

Influence of Dynamic Pressure on Sinterability of Shock-Conditioned
TiC Powders 459
H. Palmour, III, K. Y. Kim, A. 0. Batchelor, T. M. Hare,
G. T. Goudey, K. L. More, V. D. Linse and J. H. Adair

Behavior of Si.Mk Powder Subjected to Explosive Shock Loading 463
J. J. Petrovic, B. W. Olinger and R. B. Roof

Explosive Welding of Tin, Uranium and Thorium Copper 467
R. Priimmer

CHAPTER XI. GEOLOGICAL AMD GEOPHYSICAL MATERIALS

Shock Isotropization of Minerals. 473
J. Arndt

Morphology and Chemistry of Projectile Residue in Small Experimental
Impact Craters ^8l
F. H'drz

Utility of Shock Models for Underground Nuclear Tests 485
C. E. Keller

Yield Strength Modeling of Shock Damaged Materials 489
M. B. Fogel

The Effect of Equilibrium Modeling of Saturated Quartz in Energy
Coupling Calculations 493
C. K. B. Lee, J. Baker and S. Peyton

Underground Explosive Fracture and Permeability Enhancement 497
T. R. Butkovich and D. E. Burton

Cratering and Spall Fracture in Gabbro 501
M. A. Lange, T. J. Ahrens and M. B. Boslough

Numerical Methods Developed for the Simulation of Coupled High-Energy
Gas Flows and Stress Have Propagation in Geologic Media 505
B. G. Klllian

Calculational Study of Baneberry 509
H. D. Glenn, J. T. Rambo and R. W. Terhune

1- and 2-Dimensional Calculations of the Effect of High Pressure EOS
Models on the Energy Partitioning in Cratering Events 513
S. H. Schuster, R. England, V. Koik and M. H. Wagner

Simulation of Particle Velocity Records from Small Scale Explosive
Testo. 517
N. Rimer, J. T. Cherry and K. Lie



Laboratory Experiments on Explosions in Geologic Materials 521
A. L. Florence, J. C. Cizek and C. E. Keller

Particle Velocity Experiments in Anorthosite and Gabbro 525
M. B. Boslough and T. J. Ahrens

CHAPTER XII. ENERGETIC MATERIALS

Short-Duration Shock Initiation of Triaminotrinitrobenzene (TATB) 531
W. L. Seitz

Improvements in Thin-Pulse Shock Initiation Threshold Measurements 535
G. Bloom, H. Chau, R. Glaser, C. Honodel, R. S. Lee
and R. C. Weingart

Unreacted Hugoniot and Shock Ignition Studies of Composition B-3 and
PBXW-109(I) 539
E. R. Lemar, J. W. Forbes and J. W. Watt

Comparative Study of Molecular Fragmentation in Sub-initiated TATB
Caused by Impact, UV, Heat and Electron Beams 5^3
J. Sharma, J. C. Hoffsommer, D. J. Glover, C. S. Coffey,
F. Santiago, A. Stolovy and S. Yasuda

Electron Paramagnetic Resonance Study of Shock-Induced Reactions
of Some Small Molecules in the Solid State 5^7
F. J. Owens

High Current Electrical Resistance of PBX-91≫0l|and Dielectric
Breakdown Measurements of Naval High Explosives 551
D. L. Deraske, J. W. Forbes and D. G. Tasker

Critical Area for the Initiation of High Explosive Charges 555
M. Held

Velocity of Spherically-Diverging Detonation Have3 in RX-26-AF
LX-17 and LX-10 559
K. L. Bahl, R. S. Lee and R. C. Weingart

Theoretical Investigation of the Have Shaping in a Shaped Charge 563
K. Thoma, C. Klee and D. Ludwig

Compaction of Porous Beds 567
H. W. Sandusky, W. L. Elban and T. P. Liddiard

Grain Burning Experiments with HMX Explosive 571
D. A. Benson and M. R. Baer

A New Method to Simulate Shocks, Detonations and Transitions from Shock
to Detonation 575
G. Damamme



CHAPTER XIII. ENERGETIC MATERIALS MODELING

Initiation and Growth-to-Detonation in Reactive Mixtures 581
J. W. Nunziato

Application of Mixture Theory to Shock Initiation of Porous HNS
Explosive 589
D. B. Hayes, M. E. Kipp and J. W. Nunziato

Modeling Particle Size and Initial Temperature Effects on Shock
Initiation of TATB-Based Explosives 593
S. G. Cochran and C. M. Tarver

The Effects of Grain Size o-n the Shock Sensitivity of Porous Granular
Explosives 597
P. A. Taylor

Burning Topology in the Shock-Induced Reaction of Heterogeneous
Explosives 601
J. Wackerle and A. B. Anderson

Reactive Flow Lagrange Analysis in RX-26-AF 605
G. L. Nutt and L. M. Erickson

Shock Initiation, Detonation Have Propagation and Metal Acceleration
Measurements and Calculations for RX-26-AF 609
C. M. Tarver, L. M. Erickson and N. L. Parker

Multiple-Wave Effects on Explosives Decomposition Rates 613
J. Vorthman and J. Wackerle

Detonation Product EOS: The Region Above Chapman Jouguet Pressure 617
E. L. Lee, M. Van Thiel, L. G. Green and A. Mitchell

A Theoretical Calculation of the 0 K Isotherm for Shocked Nitromethane 621
R. D. Bardo and W. H. Jones

Shock Induced Molecular Excitation in Solids 625
F. J. Zerilli

Model Simulation of Chemical Reaction in a Diatomic Crystal, Part I:
Energy Exchange in Rapid Exothermic Dissociation 629
D. H. Tsai and S. F. Trevino

Model Simulation of Chemical Reaction in a Diatomic Crystal, Part II:
Kinetics of Equilibrium Chemistry 633
S. F. Trevino and D. H. Tsai

Subject Index 637

Author Index 645


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9

