9th International Symposium on
Detonation

Porland, Oregon, USA
28 August 1989 - 1 September 1989

Volume | of I

ISBN: 979-8-3313-2627-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (1989) by Johns Hopkins University WSE Energetics Research Group
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact Johns Hopkins University WSE Energetics Research Group
at the address below.

Johns Hopkins University WSE Energetics Research Group
10630 Little Patuxent Pkwy

Suite 202

Columbia MD 21044-3286

Phone: (410) 992-7300
Fax: (410) 730-4969

https://www.erg.jhu.edu
Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



VOLUMEI

CONTENTS

Page
SHOCK-TO-DETONATION TRANSITION
General Session
Cochairmen: Philip Howe and Mohammad Chaudhri

Combined Pressure Shear Ignition of Explosives

V.Boyle,R. Frey,and O.Blake ....... ... .. .. .. ... . . i 3
Particular Aspect of the Explosive Particle Size Effect on
Shock Sensitivity of Cast PBX Formulations )

H.MOUIAEA .. oo nesmuinssnsmssnsmnsmssnsn s imasiosssssusssensisssssdsnsssssysmess 18
Particle Size Effects in the Initiation of Explosives Containing
Reactive and Non-Reactive Continuous Phases

R. L. Simpson, F. H. Helm, P. C. Crawford,andJ. W. Kury .................. ... ... ... 25
In-Situ Study of the Chemically Driven Flow Fields in Initiating
Homogeneous and Heterogeneous Nitromethane Explosives

S. A. Sheffield, R. Engelke,and R.R. Alcon ......... .. ... . ... 39
Decomposition of High Explosives in Shock and Detonation Waves

V.E. Fortov, G. 1. Kanel, T. N. Fortova, S. I. Malyrenko,and A. V. Utkin ............... 50

Specialist Session
Cochairmen: Randall Simpson and Peter Haskins

Initiation of Explosive Crystals by Shock or Impact

LTS TR 07 -2 58
Initiation Threshold of High Explosives in Small Flyer Plate Experiments

H.R. Kleinhanf, F. Lungenstraf,and H. Zéllner ........... ... ... . ... ... oo, 66
A Two-Dimensional Lagrangian Technique for Shock Initiation Diagnosis

Huan Shiand Dingding .............. T FEEEEY B EEEEEAE E EEEa  g gE e 77
Influence of RDX Crystal Shape on the Shock Sensitivity of PBXs

A.C.vander Steen, H. J. Verbeek, and J. J. Meulenbrugge .................. ... .... 83
A Lagrange Gauge Study of the Shock Initiation Process in an
Intermolecular Explosive EAK

M. Cowperthwaite, J. T. Rosenberg, and A. G. Taliancich .......................... ... 89



VOLUMEI

CONTENTS (Cont.)

Specialist Session
Cochairmen: Jerry Wackerle and Robert Setchell

Anomalous Shock Sensitivity/Density Relationship for Pressed Booster
Explosives from a Small-Scale Gap Test
R.J.Spearand V.Nanut ...........oiiiiiiiiii e 98

Shock Initiation of LX-17 as a Function of Its Initial Temperature
P. A. Urtiew, L. M. Erickson, D. F. Aldis,and C. M. Tarver .............. ...ttt 112

Initiation and Detonation Properties of the Insensitive High Explosive
TATB/Kel-F 800 95/5
C. D. Hutchinson, G. C. W. Foan, H. R. Lawn,and A. G.Jones ......................... 123

Fabry Perot Velocimetry on Detonating LX-17 in Planar and
Spherically Divergent Geometries
K. L.Bahl, R. D. Breithaupt, C. M. Tarver,and W.G. VonHolle ....................... 133

Reaction Rates of PBH-9D Explosive
Zhao Feng, Sun Chengwei, Chen Peiqi, and Ouyang Denghuan ....................... 142

TIME RESOLVED CHEMISTRY

General Session
Cochairmen: Anatolij Dremin and William Von Holle

Pulsed-Laser-Excited Raman Spectra of Shock-Compressed

Triaminotrinitrobenzene
W.M.Trottand A. M. Renlund . ....... ..ottt eaiaannns 153

Laser Ignition of Explosives: A Mass Spectroscopic Study of the
Pre-ignition Reaction Zone
H.Ostmarkand H. NIISSON ... ... i 162

The Use of Time-Resolved Spectrometries in the Study of
Initiation of Explosives at Molecular Level
AT DElPUCCR. oo eiesmmioioe s ot 50 80F 05 05 0918 53 %8805 8 755 s 0 172

Vibrational Spectroscopic Investigations of Shock-Compressed
Liquid Nitrogen and Shock-Compressed Liquid Nitromethane
D.S.Mooreand S. C. Sehmidt .. ... ... 180

Absorption Spectroscopy of Shocked Benzene
N.C. Holmes, G. Otani, P. McCandless,and S. F.Rice ................c.coiiiiiinn 190

vi



VOLUME I

CONTENTS (Cont.)

INITIATION MODELING

General Session
Cochairmen: Pier Tang and John Field

Reaction Rates and the Charge Diameter Effect in Heterogeneous Explosives

G.A. Leiper and J. COOPET ... .....oinnnuiiiiiii e

A Shock Initiation Model for Fine-Grained Hexanitrostilbene

M.E.KippandR.E. Setchell ....... .

A Theoretical Picture of Shock-to-Detonation Transition in a
Homogeneous Explosive

A K Kapilaandd. W.Dold ..... ..o i

Chemical Phenomena Associated with the Initiation of Thermal Explosions

T.B.Brilland P. J. Brush .. ... i it e e e

Specialist Session
Cochairmen: Kibong Kim and Graeme Leiper

The Lattice Density of States Concept and its Role in Determining the
Shock Sensitivity of PETN and Nitromethane

R.D. Bardo ..ottt

Unified Formulation of the Reactivity of Condensed Explosives

R Cheret ..ot e e e e e e e e

The Choice Problem of Equation Determining the Condensed Reacting
Media Characteristics in Numerical Modeling of Shock Processes

V. S TrOMIIIIOV .+ oo e et et et e e e e e e e e e e et et ettt e ettt

Global Calibration of Constitutive Relationships in Explosive Reaction Zone

Huan Shiand Ding Jing ........coununuiiiiiiiii e

DEFLAGRATION-TO-DETONATION TRANSITION

General Session
Cochairmen: Richard Bernecker and Albert van der Steen

DDT - Determination of the Successive Phases of Phenomena

IVL. SATIITATIE .« oo vvie v oo e oo iooie imim e s s oo o w50 & a7 5 0 0 B8 5576 0 & 618 & 86878 G1H 5§ dish g o e =omowr oo

vii



VOLUME I

CONTENTS (Cont.)

Deflagration to Detonation in Granular HMX
J. M. McAfee, B. W. Asay, A. W. Campbell,andJ.B.Ramsay .......................... 265

Model Calculations and Experimental Measurements of the Response
of HMX Porous Beds to Deflagration and Shock
D.F. Aldis, E. L. Lee, R. L. Simpson,and A. M. Weston ............................... 280

Compressive Combustion of Granular Materials Induced by
Low-Velocity Impact
M. R.Baer andJ. W. Nunziato .......... e e o S 8 R 6 e 06 e 6 s 293

Compaction Wave Acceleration in Granular Energetic Material:
Simulation with a Reactive Shock Wave Model
DL E. KOOKOE .. oottt ittt ettt i e e 306

Specialist Session
Cochairmen: Douglas Kooker and Henry Moulard

Combined Experimental and Theoretical Investigations into the
Deflagration-to-Detonation Transition
H.J. Verbeekand A. C.vanderSteen ............ .. .. 320

Numerical Simulation of Deflagration-to-Detonation Transition for
- TS 3659 Propellants ,
T:Hsiehand K. Kim, ... .......scsim.enimsiaiuusesssissisieeinsssesiseinnsseissins s 329

Dynamic Compaction and Compressive Reaction Studies for
Single and Double-Base Ball Propellants
B.C. Glancy, H. W. Sandusky, P. J. Miller,and A.D. Krall ........................... 341

DDT Studies of a High Energy Spherical Ball Propellant
R.R. Bernecker ...........o it e 354

An Improved Model of the Deflagration-to-Detonation Transition in

Porous Beds
C.F.Price, A.I. Atwood, and T. L. Boggs .......... ...ttt 363

EQUATION OF STATE

General Session
Cochairmen: Claude Fauquignon and Milton S. Shaw

Shock Behavior of Explosives about the C-J Point
o T 071 - P e 379

viil



VOLUME I

CONTENTS (Cont.)

Electrically Enhanced Detonation and Equations of State for
Detonation Products

M. Cowperthwaite . .............oiiiuiii e

The Measurement of Electrical Conductivity in Detonating
Condensed Explosives

D.G Tasker and R. J. Lee ... ...t e e

Synthesis of Ultrafine Diamonds in Detonation Waves

V. M. Titov, V. F. Anisichkin,and I. Yu. Mal’kov ......... ... ... .. ... ...

Carbon in Detonations

T D JONNSON . oo

Phase Changes in Carbon and Nitrogen Systems: Their Effects on the
Detonation Properties of High Explosives

F.H Reeand M. van Thiel .......c oottt et et

Specialist Session
Cochairmen: Francis Ree and Katsumi Tanaka

The Detonation Parameters of New Powerful Explosive
Compounds Predicted with a Revised VLW Equation of State

Wu Xiong, Sun Jian, and Xiao Lianjie .............. ..o

Theoretical Model of Explosive Detonation Products: Tests
and Sensitivity Studies

G L KTy .ot

A New Simulation Method for the Efficient Calculation of
Benchmarks for Detonation Products Equations of State

1Y) B T o7 & AU P PO P PR S PP Ut

Calculations of Detonation Pressures for a Homologous Series of
Polynitroaliphatic Explosives Using a Fluid Perturbation Equation of
State and a New Chemical Equilibrium Computer Program

F.J. Zerilliand H. D. JOnes . ..ottt e e e e e

Specialist Session
Cochairmen: LeRoy Green and Manfred Held

A Detonation Pressure Measurement System Employing High
Resistance Manganin Foil Gauge

S.Y.Songandd. W.Lee .......coouuiiiiimiimiiiiieeiii i

ix



VOLUME I

CONTENTS (Cont.)

Heat of Detonation, the Cylinder Test, and Performance in Munitions

00 & TR N

Theoretical Prediction of High Explosives Efficiency: Application to NTO

F.Bugaut,S. Bernard,andR. Chirat ............... ... ... ... il

Determining JWL Equation of State Parameters Using the Gurney
Equation Approximation

P.J. Millerand K. E. Alexander . ......... ...ttt

Specialist Session
Cochairmen: Gerald Kerley and Douglas Tasker

Studies about the Equations of State of the Detonation Products

N. Carion, J. Aveille, P. Andriot, F. Chaisse, G. Guri, M. T. Kerihuel, and M. Leroy .....

Sensitivities of Adiabatic and Gruneisen Gammas to Errors in
Molecular Properties of Detonation Products

W. Byers Brown and M. Braithwaite .......... ... ... ... . . .

Reactive Flow Measurements and Calculations for ZrHz-Based Composite
Explosives

M. J. Murphy, R. L. Simpson, R. D. Breithaupt, and C. M. TArver ..........coeeeeeeonn.

COMPOSITES AND EMULSIONS

General Session
Cochairmen: Ding Jing and Raymond McGuire

Detonation Characteristics of Gun Propellants

B. W. Asay, A. W. Campbell, M. J. Ginsberg,andJ. B. Ramsay ........................

Detonation Properties of Mixtures of HMX and Emulsion Explosives

J.D.Renick, P. A. Persson,andJ. A. Sanchez ............. .. ... ..o

The Prospects for Composite Explosive

GUO YUXKIAM .« e ettt e e e e e e e e e e

Detonation Velocity and Pressure of the Non-Ideal Explosive Ammonium Nitrate

A. Miyake, A. C. vander Steen,and H.H. Kodde ................ ...



VOLUME I

CONTENTS (Cont.)
Page
Specialist Seséion
Cochairmen: Herbert Richter and James Short
Shock Sensitivities of Energetically Substituted Benzofuroxans
M. L.Chan, C. D. Lind, and P. Politzer ......... ... ..o oo, 566
Detonation and Shock Initiation Properties of Emulsion Explosives
J. Lee, F. W. Sandstrom, B. G. Craig,and P.-A. Persson .............................. 573
Effect of Pressure on Shock Sensitivity of Emulsion Explosives
G.OmReddyand F.P. Beitel,dr. .......... i 585
Development of a Model of Reaction Rates in Shocked Multicomponent Explosives
| L6+ U 593
A Model for the Initiation of Heterogeneous High Explosives
Subject to General Compressive Loading
J.Starkenberg ... ... ... 604
COMPOSITES AND EMULSIONS/UNDERWATER EXPLOSIVES
Specialist Session
Cochairmen: Leslie Roslund and Algot Persson
Calculation of Detonation Properties of Emulsion Explosives
K. Tanaka, M. Iida, Y. Nakayama, N. Ishiokawa, M. Yoshida, and S. Fujiwara ......... 621
Chemistry of Underwater Explosive Detonations
D. Carlson, R. Doherty, V. Ringbloom, J. S. Deiter,and G. B. Wilmot .................. 626
Estimation of Performance of Underwater Explosives
D.A.Cichraand R. M. Doherty ..........coouiiiiii i 633
Underwater Explosion of Emulsion Explosives
K. Hattori, Y. Kato, K. Tokita, Y. Fukatsu, N. Mori,and A. Torii ...................... 640
The Fundamentals of Metal Combustion in Composite Explosives
Revealed by High Speed Microphotography
W. C.Tao, A. M. Frank, R. E. Clements, and J. E. Shepherd ........................... 641

xi



VOLUMEI

CONTENTS (Cont.)
Page
REACTION ZONE
General Session
Cohairmen: William Davis and Joseph Foster

Detonation Reaction-Zone Structure for PBX 9502

W. L. Seitz, H. L. Stacy, R. Engelke, P. K. Tang, andJ. Wackerle ...................... 657
Reaction Zone Structure in Supracompressed Detonating Explosives

L. G. Green,C. M. Tarver,and D.J. Erskine ....... ... ... ... . i 670
Lagrangian Analysis of MIV Gauge Experiments on PBX 9502 Using the
Mass-Displacement Moment Function

C. A. Forest, J. Wackerle, J. J. Dick, S. A. Sheffield,and D. R. Pettit ................... 683
The Heterogeneous Explosive Reaction Zone

C.L.Maderand J. D. Kershner ...........c.c.uuuiriiieiteeaann e, 693
Using Small Scale Tests to Estimate the Failure Diameter of a Propellant

C.M.Tarver and L. G. Green . ..........oiuiuniee ettt 701

DETONATION WAVE PROPAGATION
General Session
Cochairmen: Roger Cheret and Michael Cowperthwaite

Molecular Dynamics Simulation of the Effect of Molecular Dissociation
and Energy Absorption on Detonation Structure in Energetic Solids

S. G. Lambrakos, M. Peyrard,and E.S.Oran ........ ... .. .. ..., 713
Multiprocess Detonation Model

A.N. Dremin, V. Yu. Klimenko, O. N. Davidova, and T. A. Zoludeva. ................... 724
Detonation Shock Dynamics: A New Approach to Modeling
Multi-Dimensional Detonation Waves

J.B. Bdzil, W. Fickett,and D. S. Stewart ............... .. i 730
Nonequilibrium Effects of Slow Diffusion Controlled Reactions
on the Properties of Explosives

M.vanThieland F. H. Ree .. ... it 743

Computation of a Diverging Comp-B Detonation
B.G.Bukiet ..........o i e R e e e e s 751

xii



VOLUME I

CONTENTS (Cont.)

A Theoretical Analysis of the Sonic Point Properties in a Plane Detonation Wave

L. Brun and F. ChaiSse . ... ..ot e e e e

Specialist Session
Cochairmen: Craig Tarver and Patrick Gimenez

Investigations of the Influence of Polymorphous Transformation
on the Process of Detonation of Mixtures Containing HE and Substances
Undergoing Transformation

E. Wlodarczyk, R. Trebinski, W. Trzcinski, and W. Witkowski .......................

Examples of Detonation Shock Dynamics for Detonation Wave
Spread Applications

D.S.StewartandJ. B. Bdzil ......... .. e e

Application of Whitham’s Shock Dynamics Theory to the Propagation of
Divergent Detonation Waves

B.D. Lambournand D. C. Swift . ...t

Propagation of Detonation Waves from an Impact Region

R.S.Lee, W.C.Tao,and L. D.Crouch ............ ...,

Detonation Wave Propagation in PBXW-115

J. W.Forbes, E.R. Lemar,and R. N.Baker ................................... .

Specialist Session
Cochairmen: Jerry Forbes and James Kennedy

Non-Steady Flow in a Detonator

Jia Quansheng, Chen Fumei, and Wang Tinzheng .................. ... ..ot

Polysulfone SIP Gage for Flying Plate Explosive Components

T.W.Warrenand R. R. Weinmaster ........... it

The Effects of Inert Walls on the Velocity of Detonation in EDC35, an
Insensitive High Explosive

G Edenand R. A. BelCher . ...ttt e e e

Experimental and Numerical Study of Oblique Interactions of Detonation
Waves with Explosive/Solid Material Interfaces

J. Aveillg, N. Carion, J. Vacellier,andJ. M. Servas ..................coiiiiiinn.

Experimental and Numerical Study of Corner-Turning Detonation

AW, GIbb ..

x1ii



VOLUME II

CONTENTS

HOT SPOTS

General Session
Cochairmen: Charles Coffey and Per-Anders Persson

The Initiation of Fast Decomposition in Solid Explosives by Fracture,
Plastic Flow, Friction, and Collapsing Voids

M. M. Chaudhri . ... e e

Characterization of Defect Microstructure in High Explosives Single Crystals
by Synchrotron X-Ray Tomography

W.C.Taoandd. H.Kinney .............iiiiiiiiiiiiiii it iiiaeeennn,

Cavity Collapse in a Heterogeneous Commercial Explosive

N.K.BourneanddJ. E. Field ...... ... . i e

Response of Composite Propellants to Shock Loading

Bai Chunhuaand Dingding ....... ...

Deformation and Explosive Properties of HMX Powders and Polymer
Bonded Explosives

J.E.Field, M. A. Parry, S.J. P. Palmer,andJ. M. Huntley .........................

Specialist Session
Cochairmen: Paul Cooper and Hyla Napadensky

Physical and Chemical Nature of Hot Spots in TATB and HMX

J. Sharma, B. C. Beard, J. Forbes, C. S. Coffey,and V.M. Boyle ....................

Hot Spot Formation in a Collapsing Void of Condensed-Phase, Energetic
Material

P.B.Butler,J. Kang,and M.R.Baer ......... .. ... ... i

Broad Bandwidth Study of the Topography of the Fracture Surfaces
of Explosives

M. Y. D. Lanzerotti,J. J. Pinto,and A. Wolfe ............. ... ... iiiiiiiit.

Effects of Microballoon Concentration on the Detonation Characteristics of
Nitromethane-PMMA Mixtures

H. N. Presles, J. Campos,0. Heuzé,and P.Bauer ................ . ... oo

xiv



VOLUME II

CONTENTS (Cont.)

DETONATION PRODUCTS

Specialist Session
Cochairmen: Anita Renlund and Gert Bjarnholt

Detonation Characteristics of Dense Gaseous Explosive Mixtures
P.Bauer, M. Dunand, H. N. Presles,and O.Heuzé .............. ... .. ... ... ... 933

Detonation Temperature of Some Liquid and Solid Explosives
Y. Kato, N. Mori, H. Sakai, T. Sakurai,and T. Hikita ...................... ... .. .. 939

The Studying of Detonation Temperatures of Solid High Explosives
Shi Huisheng, Han Chengbang, Kang Shufang, and Huang Lihong ................... 947

Free-Expansion Experiments and Modeling in Detonation: Chemistry and
Hydrodynamics on a Laboratory Scale

N.R.Greinerand N. Blais ............ ittt i .. 953
Detonation Products of Less Sensitive High Explosives Formed Under
Different Pressures of Argon and in Vacuum

F.Volkand F. Schedlbauer .......... .. ... it 962

Explosive Potential of Carbohydrate-Metal Composites
A.J.Tulis,d. L. Austing, W. K. Sumida, D. E. Baker,and D.J. Hrdina ................. 972

CHEMISTRY AND COMPOSITION

Specialist Session
Cochairmen: Tom Larson and Fritz Schedlbauer

A Review of Paramagnetic Resonance Products in Condensed Phase
Energetic Materials
M. D PaCE . oottt 987

Properties of Bis(2,2,2-Trinitroethyl-N-Nitro) Ethylenediamine and
Formulations Thereof
Dong Haishan . ... 995

NTO Development at Los Alamos
L.B.Chapman ... ...t e 1001

Use of Oxynitrotriazole to Prepare an Insensitive High Explosive
A Becuweand A. Delclos . ... ... 1008

XV



VOLUME II

CONTENTS (Cont.)

Effects of Binder Concentration on the Properties of Plastic-Bonded
Explosives

R. D. Steele, L. A. Stretz, G. W. Taylor,and T. Rivera .......................... ...

Specialist Session
Cochairmen: Horst Adolph and Fred Volk

Chemistry of Nitromethane at Very High Pressure

S.F. Agnew, B. 1. Swanson, J. Kenney,andI. Kenney ...................... JRPpR

Decomposition Mechanisms and Chemical Sensitization in
Nitro, Nitramine, and Nitrate Explosives

M.D.Cookand P.J. Haskins ... ...ttt e e e

Decomposition of Energetic Materials on the Drop-Weight-Impact Machine

G. A. Buntain, T. L. McKinney, T. Rivera,and G. W.Taylor .......................

SPECIAL INITIATION

Specialist Session
Cochairmen: PaiLu and Christopher Hutchinson

Behavior of an Unreacted Composite Explosive on Low Velocity Impact

C.Loupiasand A.Fanget ....... ... . ...

Response of Rocket Propellants to Projectile Impact

S X HO o e

Characterization of Booster-Rocket Propellants and Their Simulants

L d . W eIrieK . oottt e e e e e e

Experimental Study and Numerical Modeling of Thermal Initiation and
Combustion of High Heterogeneous Explosives

C. Castille, D. Bainville, P. Reynier,and R.Belmas ..............................

Specialist Session
Cochairmen: Edward Lee and Krishna Mohan

Electrostatic Sensitivity Testing of Explosives at Los Alamos

T.E. Larson, P. Dimas,and C. E. Hannaford .............. ... ... ... ...

xvi



VOLUME II

CONTENTS (Cont.)

Molecule-Surface Collision Induced Excitation and Dissociation:
n,i-C3F7NO, C4F5NO, 2-Methyl, 5-Vinyl Tetrazole and C(NOg)4 with
MgO0(100) Surfaces at Ejpcident = 7.5 €V

K. Kolodney, P. S. Powers, L. Iwata, H. Reisler, C. Wittig, I. B. Mishra,

and C.Capellos ... ... e i e

Initiation and Propagation in Primary Explosives

P. M. Dickson, M. A. Parry,andJ. E. Field ........ ... ... ... il

Prompt Detonation of Secondary Explosives by Laser

D L. Paisley . ..o e e

Laser Initiation of Secondary Explosives

A. M. Renlund, P. L. Stanton,and W. M. Trott ............ .. ... iiiiiinn.

POSTER PAPERS
Organizer and Chairman: Robert Frey
Cochairmen: Harold Sandusky, John Kury, Philip Stanton,
Allan Anderson, Michel Samirant, and Thomas Boggs

Intense Electron Beam Detonation of TATB Explosives

D. Demske, N. Brazell, W. E. Farley, S. Miller,and R. Warnes .....................

Time-Resolved Mass Spectrometry Technique for Studying
Fast Transient CHNO Explosive Decomposition Kinetics

R.D. Skocypecand K. L. Erickson ........... ...

Laser Ignition of Explosives: Raman Spectroscopy of the Ignition Zone

H. Nilsson and H. Ostmark .. ......oorn et e e

The Effect of the Pentafluorothio (SF5) Group on the Properties
of Explosive Nitro Compounds: New SF, Explosives

M.E. Sitzmannand D. L. Ornellas ...... ... .. it

Chemistry of Detonation Soot: Diamonds, Graphite, and Volatiles

N.R. Greinerand R. Hermes ............ e e e e R S S R 0 g

Molecular Models for Explosives: Applications to NTO

J.P.Ritchieand E. M. Kober . ....oitniiiit it ittt

Reaction and Diffusion in Detonation

N.J.B. Green, M. d. Pilling,and S. H. Robertson ................ ... ... ...o0t.

xvii



VOLUME II

CONTENTS (Cont.)
Page

A Thermochemical Model for Shock-Induced Chemical Reactions
in Porous Solids: Analogs and Contrasts to Detonation

M.B.Boslough ... .. 1199
Reactive Modeling in Shock Initiation of Heterogeneous Explosives

M. Quidotand . Groux . ......... ... 1217
Reactive Flow Analysis and Its Applications

G.A. Leiperand D. L. Kennedy ............ ... ... ... . . . . i, 1224
Physical Evidence of Different Chemical Reactions in Explosives
as a Function of Stress

T. P. Liddiard, J. W. Forbes,and D. Price ............... @, 1235
Towards Developing the Capability to Predict the Hazard Response
of Energetic Materials Subjected to Impact

C.S.Coffey, D. F. DeVost,and D. L. Woody .......... ... 0ot 1243
“Frozen Hot Spots” in Shocked EDC35, an Insensitive High Explosive

G. Eden, R. A. Belcher, M. I. Andrew,and W.R. Marlow .............................. 1253
Deformation and Shock Loading Studies on Single Crystals of
Ammonium Perchlorate Relating to Hot Spots

H. W. Sandusky, B. C. Glancy, D. W. Carlson, W. L. Elban, and R. W. Armstrong ....... 1260
The Influence of Grain Morphology on the Behavior of Explosives

S. Dufort, H. Cherin,and P. Gohar ... ... ... .. . .. . . . . . . 1271
Role of Adiabatic Shear Bands in Initiation of Explosives by
Drop-Weight Impact »

V. Krishna Mohan, V. C. Jyothi Bhasu,andJ. E. Field ............................... 1276
Gap Tests as a Method of Discriminating Shock Sensitivity .

S. A. Aubert, G. H. Parsons, J. G. Glenn,andJ. L. Thoreen ............................ 1284
Shock Sensitivity of Damaged Energetic Materials

H. P. Richter, L. R. Boyer, K. J. Graham, A. H. Lepie, and N. G. Zwierzchowski ......... 1295
Burning Rates of Two Cast Nitramine Explosives Using a Hybrid
Closed Bomb-Strand Burner

W.C.Tao, M. S. Costantino,and D. L. Ornellas ............ ... .. ... 0 iiiuiiii... 1310
Explosiveness and Shock-Induced Deflagration Studies of Large
Confined Explosive Charges

P.J. Hubbardand R. Tomlinson ........... . ... . .. ... ... ... ... ... ... . ... ciii.. 1322



VOLUME II

CONTENTS (Cont.)

Initiation and Detonation Measurements on Liquid Nitric Oxide

G. L. Schott, W.C. Davis,and W.C. Chiles ..............ci ittt 1335
Mechanisms of Detonation and Failure in Weak Chemically Sensitized
Mining Safety Explosives

M. Kennedy and L. D.Kerr .......cuiveinioieioiiiseisessonnssosssocsinsisesosssss 1351
Experimental Studies on the Detonation of an Explosive by
Multi-Point Initiation

YudJun, Fu Xinghai, and Zhang Guanren ............. ... ... i i 1360
Detonation Properties of Explosive Foams

C.J. Anderson, K. Von Rosen, A. W. Gibb,and . O.Moen ............................ 1364
F.P.1I. Velocimetry Techniques Applied to Various Problems in Detonics

P. Gimenez, J. P. Bedoch, C. Saint-Martin, G. Baudin, and Y. de Longueville ........... 1371
Detonation Product Equation of State for Baratol

J.W.Kuryand R. D. Breithaupt ........... ... . . . . 1378
Design and Development of Precision Linear Shaped Charges

IVE I VHZEE . ommviemicime e cmeimmninme s S A B S IR SRS RE SRR SRR MM B S HIERIRE £ 1385
Jet Initiation Mechanisms and Sensitivities of Covered Explosives

M. Chick, T. J. Bussell, R. B. Frey,and A.Bines ........... ... ... ... ..., 1404
Initiation Phenomena with Shaped Charge Jets

M. Held ..ottt e 1416
Spherical Projectile Impact on Explosives

E.N.Fermandd. B.RamSay ..........couuiiiiiiiii i 1427
Projectile Impact Initiation of Explosive Charges

M. D. Cook, P.J. Haskins,and H.R.James ........ ... ... ... ... 1441
Correlation of Explosive Sensitivity to Compressional Inputs

M. KON aUSET . .ottt ettt e et e e e i 1451
Sensitivity of Several Explosives to Ignition in the Launch Environment

J. Starkenberg, D. L. McFadden, D. L. Pilarski, K. J. Benjamin, V. M. Boyle, and

O.R. LymMan . ...ttt 1460

Study of Explosive Shell Fillings with Defects in Simulated Gun Launch
Conditions

O BBIAMEET ..o cigeeimcecn e e e inm o s 6 8 E kS5 505 TS R H B IR AR 105 A B M A 1480

Xix



VOLUME II

CONTENTS (Cont.)

A Computational Assessment of the Role of Shielding in Preventing the
Sympathetic Detonation of Munitions

J. Starkenberg, T. M. Dorsey, K. J. Benjamin, and A. L. Arbuckle ...............

Output Measurements and Modeling of HNS Mild Detonating Fuse

R.G.dJungstand M. E. Kipp ... e

Detonator Response Measurements with a Standardized
Piezoelectric Polymer (PVDF) Gauge

L. M. Moore, R. A. Graham,and R. P. Reed,and L. M. Lee ......................

Indexes for theProceedings of the Symposia (International) on
Detonation--1951 through 1985

S.L. Crane, W. E. Deal,J. B. Ramsay,and B.E.Takala ........................

Author Index . ... ..

XX





