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Stabilizing firework compositions, (i) minimum solubility law to foresee 1
the degeneration, (ii) a new chemical method of magnesium coating

Shimizu T

Mechanism of unimolecular elimination of nitrogen and its kinetic 19
parameters in the thermal decomposition of organic azides. Prokudin V

G

Suitable explosive to use in hot holes in fire-affected areas. Jagdish, 25
Nabiullah M D, Pingua B M P and Dhar B B
Detonation model with spherical sources K: critical dimension 40

phenomena - asymptotic considerations. Leiber C-O

Measuring combustion temperature of high-temperature (2000-8000 °C) 52
pyrotechnic compositions on W - Re thermocouple. Pan Gongpei, Hao
Jianchun, Jiang Delu and Su Buguei

Acoustic effect and its modelling for energetic material ignition by 57
laser. Ruiqi Shen, Shizhi Dai and Yinghua Ye

Thermal decomposition of sodium azide. Nagaishi T 75
Delay times and transition times by small vertical gaps to the 83
detonation front. Held M

Detonation profiles in HE-charges with longitudinal gaps Held M 94
Electrostatic discharge sensitivity of pyrotechnic materials by dust 112
ignition mechanism. Kuroda Eishi

Combustion performance and safety evaluation of Mg/PTFE 124

pyrotechnic compositions. Miyake A, Kitoh K, Ogawa T, Kazama N, Tsuji

S and Watanabe M

Blast pressure from exploding firework mortars. Contestabile E 135
Thermal analysis of DMNB, an explosive detection agent. Jones D E G, 153
Augsten R A, Murnaghan K P, Handa Y P and Ratcliffe C |

Detection agents for explosives. Jones D E G, Augsten R A and Feng KK 175
The development of laser ignited deflagration-to-detonation transition 191
(DDT) detonators and pyrotechnic actuators. Merson J A, Salas F J and
Harlan J G

The reaction of red lead-ferrosilicon-antimony (lll) sulphide delay 207
compositions. Nakamura H, Hara Y, Ebina Y and Kusaka Y

Explosive potential characterization of pyrotechnics. Munger A C 217
Design of advanced composite gas generator case. Whang D S 226
Sensitivity analysis for a pyrotechnically actuated pin puller model. 240

Powers J M and Gonthier K A

The determination of optimum size for booster pellet of fixed volume. 255
Hu Shuangqi

On the mechanism and kinetic parameters of the reaction between 262
starting molecules in thermal decomposition of organic azides and
diazocompounds in aprotic solvents. Prokudin V

1,3-dipolar structures in thermal monomolecular decomposition of high 268
energy heterocyclic molecules (furazans, furoxans, tetrazoles).
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New fuel-binder, hydrogenated hydroxy-terminated polyisoprene for
composite propellants and plastic bonded explosives. Iwama A,
Takahashi T, Saito T, Matsui K, Yoneda J and Hasue K

The theoretical estimating energy content of energetic compounds in
solid state: from additive methods to the QSPR approach. Pivina T S,
Sukhachev D V, Volk F S and Bathelt H G

A new kinetics and the simplicity of detonation. Walker F

Novel high burning rate titanium/carbon pyrotechnic coatings. Kelly P J
and Tinston S F

Environmentally benign alternatives to open burning/open detonation
(OB/OD) destruction of energetic material (EM) production wastes.
Schneider R L and Donahue B A

Development and qualification testing of a laser-ignited, all secondary
(DDT) detonator. Blachowski T J

Precision ignition of cluster rockets. Betts R E

Studies on thermal decomposition of pyrotechnic composition.
Nabiullah M D, Pingua B M P, Jagdish and Dhar B B

Acoustic octave band analysis of pyrotechnic whistles. Domanico J A,
Tracy G V and Gerber M N

Interaction of powdered aluminium with water vapour. Lurie B,
Skopintseva L, Lushkin V and Chernyshov A

Evaluation of deflagration properties for tetrazole-oxidiser composition
using a small scale deflagration test. Wu J Z, Arai M, Matsuzawa T and
Tamura M

Impact tests of a solid rocket motor. Matsunaga T

Safety research of fireworks at NIMC, MITL. Matsunaga T, Nakayama Y,
lida M and Tanaka K

Development of submunition dispersion systems for cluster warhead.
Hwang Jun-Sik

Geometric shock initiation of energetic materials. Weinheimer R
Viscosity measurements in uncured HTPB solid model propellant.
Akhavan J

Measurement and interpretation of the peak noise levels produced by a
range of fireworks. Wharton R K and Thomson B J

Standardisation of pyrotechnic signal compositions for various signal
ammunitions. Bindra R S, Edgaonkar P S and Saha P K

Standardisation of pyrotechnic delay compositions and delay system.
Bindra R S, Edgaonkar P S and Saha P K

Simulation of non-azide gas generant for automotive airbag inflators.
Kishimoto J, Hayashi M and Yoshida T

Vaporization of NH4AN(NO2)2 and tentative identification of HN(NO2)2
by IR matrix isolation spectroscopy. Snelson A, Tulis A J, Heberlein D C
and Patel D L

Deflagration to detonation transition in porous propellants, transition
processes. Smirnov N N and Dimitrienko | D

The use of equilibrium and kinetic computer codes to study the
combustion of MTV formulations. de Yong L V and Griffiths T T
Degradation of magnesium powder: the development of an improved
magnesium based flare composition. de Yong L V and Wilson M
Studies on low smoke photoflash compositions. Hancox R, Wilson M
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The energetic material functioning test system. Broxton A and Chin A
Test and evaluation of subscale cookoff technology for surveillance of
thermal hazards of stored munitions. Anton C and Plooster M N
Determination of detonation products under different conditions. Volk F
and Schedelbauer F

The shock initiation of covered explosive and pyrotechnic charges by
flyer plate impact across an air gap. lll -assessment of uncertainty in
the unreacted shock Hugoniot of composition A4. Austing J L and Pape
R

The initiation of accumulated RDX explosive powders by a detonating
dispersed explosive cloud. Austing J L, Tulis A J, Hrdina D J, Patel D L,
Heberlein D C and Egghar H

A study on the detonability of methyl hydroperoxide. Hasegawa K,
Hosoya F and Yoshida T
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challenge for research. Schubert H

Preliminary studies on the first reaction stage in the magnesium-
sodium nitrate-alloprene pyrotechnic system. Griffiths T T, Queay J,
Charsley E L and Warrington S B

599
611

631

638

19"
660

684
701

716



index

-_—

11

12
13

14

15

16

17

18
19

20" Seminar 1994
Colorado Springs, Colorado, USA

Pyrotechnical Aspects of self-propagating high temperature

synthesis. Merzhanov A G
This paper was the PLENARY IECTURE for this Seminar

This paper is not in the 20" Proceedings.

A paper copy can be obtained from
NSWC, Code 40C, Bernie Douda, CRANE INDIANA 47522-5001 USA
The development of a whistling pyrotechnic. Akhavan J and Costello M E
Detonation of emulsion explosive. Alymova Ja V, Annikov V E and
Kondrikov B N
Viscous energetic liquid explosive formulations sensitized with glass
microballoons: I. Formulation data and initiation criteria. Austing J L, Tulis
A J, Brzycki D E, Patel D L and Heberlain D C
Viscous energetic liquid explosive formulations sensitized with glass
microballoons: Il. Quantitative initiation and detonation measurements.
Austing J L, Tulis A J, Brzycki D E, Foxx C E, Gribbon G R, Baker D E, Patel D
L and Heberlain D C
The vulnerability of pyrotechnic stores. Barnes P, Shepperson C, Cardell A
E and Queay J
A simple method for the calculation of detonation characteristics of
dense gaseous explosives. Bauer P and Heuz, O
Prediction of detonation characteristics of dense gaseous explosives on
the basis of virial equations of state. Bauer P, Presles H N and Heuz, O
A high temperature hermetic primer and a variable spring tester. Begeal D
R
Risk assessment of pyrotechnic compositions. Branka R and Michot C
Removal/recovery/reuse of energetics in Navy munitions. Burch D, Sims K
and Johnson M
Developmental coloured smoke systems based on azide-containing
polymeric binders. Caldwell N J, Hutslar N E and Clements T W
A lumped-parameter airbag gas generator model. Chan S K
Regulations on air-bags and seat-belt tensioners (abstract only). Charles
AE
OCAPY: a computer code for safety assessment. Chelius T, Cherin H,
Cordelle F and Belmas R
Sensitization by damage of explosive compositions. Cherin H, Lemoine D
and Pauton M
Numerical study of ignition transient in a solid rocket motor. Chang S T
and Han S
Microcalorimetric study of the thermal stability and ageing
characteristics of Al/AP/PU based propellant. Chin A and Ellison D S
Comments on TNT equivalence. Cooper P W
High velocity impact sensitiveness of Mg/NaNO3/polymer pyrotechnic
compositions. de Yong L V, Redman L D and Gray R
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VEXDAM and pyrotechnic safety hazard classification. Dillehay D
Adjusting the frequency output of pyrotechnic whistles. Domanico J A,
Tracy G V and Gerber M N

The chemical aspect of the mechanism for generating detonation energy
by explosives with various atomic compositions. Eremenko L T and
Nesterenko D A

The thermal decomposition kinetics of explosives by combined linear
and non-linear method. Changgen Feng, Canbo Li, Xia Du, Shijin Chu,
Xaioyi Chang, Zhimin Du and Quingxuan Zeng

The critical parameters of thermal explosion of energetic materials with
finite cylindrical and infinite tetrahedral-rod geometries for Frank-
Kamenetskii systems. Changgen Feng, Xia Du, Shijin Chu, Zhimin Du and
Quingxuan Zeng

The study of the mechanism of oscillatory solid-phase combustion by
non-linear chemical model. Chenggen Feng, Quingxuan Zeng and Zhimin Du

The study of the mechanism of oscillatory solid phase combustion by
non linear chemical kinetic model. Changgen Feng, Qingxuan Zeng and
Zhimin Du

Portable, solid state, fiber optic coupled velocity interferometer system
for high speed motion and shock diagnostics. Fleming K J and Crump O B
Fractals and flammeability. Frolov Yu V and Pivkina A N

BMCP prototype detonator studies using a semiconductor bridge
initiator. Fyfe D W, Fronabarger J W and Bickes R W

Flame propagation in mixtures of metal particles and air. Gauthier J E D
and Bardon M F

Mechanical effects in cookoff modeling. Gross R J, Baer M R and Hobbs M
L

Direct initiation of some secondary explosives by means of CO2 laser
irradiation. Hasue K and Iwama A

Hazard analysis of manufacture of non-azide propellants for automotive
airbag inflators. Hara K, Shimizu Y, Higashi K, Nojima T, Hasegawa T and
Yoshida T

Characteristics of HNF. Hatano H, Onda T, Kiname S and Suzuki S
Energetic, insensitive, environmentally-friendly composite explosives:
based on CHO/metal/oxidiser formulations. Heberlein D C, Patel D L, Tulis
A J, Dihu R and Sumida W K

On the three dimensional dense packing of spheres: what does it look
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NUCLEAR QUADROPOLE RESONANCE (NQR) SPECTRSCOPY STUDY OF RDX
3 CRYSTAL IMPERFECTIONS AND ITS RELATIONSHIP TO SHOCK SENSITIVITY
S. M. Caulder, M. Buess, A. N. Garroway, and P. J. Miller

SHOCK INITIATION CHARACTERISTICS OF ANFO EXPLOSIVE
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APPEL A DES COMPOSITIONS PYROTECHNIQUES « LENTES ET SANS GAZ » NE
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29 DINITROETHYLENE (FOX-7)
V.P.Sinditskii, A.l.Levshenkov, V.Y.Egorshev, V.V.Serushkin
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A G Jones, S P Wortley and R C Drake.

THERMOCINETIC SIMULATION TOOL AND APPLICATIONS
Hervé Deslandes, Marc Dubuisson

MURATISATION DE LA GRENADE A ECLATS MAPAM 60 MM.
Rene GAGNAUX; Niklaus Arnold, Alois Renner, Max Baer

LES EQUIVALENTS TNT DES EXPLOSIFS INTENTIONNELS ET DES PRODUITS
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J. Mory, R. Branka

DESIGN OF BARRIERS FOR THE PREVENTION OF SYMPATHETIC DETONATION IN
OUT-OF-AREA MUNITION STORAGE
R.H.B. Bouma, H.J. Verbeek and R.M.M. van Wees

LA POLITIQUE FRANCAISE EN MATIERE DE MUNITIONS A RISQUES ATTENUES
APRES DIX ANNEES D'APPLICATION
Patrick Kernen et Patrick Lamy

RISK ASSESSMENT OF PYROTECHNIC MIXTURES BY UNDERWATER EXPLOSION
TEST
Kenji Murata , Shuji Hatanaka and Yukio Kato

SMALL INTERCONTINENTAL BALLISTIC MISSILE (SICBM) ROCKET MOTOR
SYMPATHETIC DETONATION STUDY
Daniel F. Schwartz, Dr. Claude Merrill, Ronald F. Dettling,

EVALUATION DES EFFETS THERMIQUES RESULTANT DE L'EXPLOSION D'UN
PROPULSEUR A POUDRE DUE A UN INCENDIE DANS UN BATIMENT
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Serge Bordachar and William Fuller

MOTEUR MURAT A STRUCTURE HYBRIDE
Tixier Laurent, Nuyttens Jean-Yves, Nugeyre Jean-Claude, Coleno Raymond

THERMAL PROPERTIES OF ALUMINIUM NANOPOWDERS
D.E.G. Jones, Q.S.M. Kwok, R. Turcotte and M. Vachon

REACTION CHEMISTRY OF NANOMATERIALS AS A FUNCTION OF PRESSURE
L. J. Parker, T. P. Russell, and H. D. Ladouceur

INVESTIGATION OF AL-CUO NANOCOMPOSITE REACTING SYSTEM
S. Valliappan, C. Bulian and J. A. Puszynski

SELF-PROPAGATING SYNTHESIS OF CERAMICS IN B/PTFE AND SI/PTFE
COMPOSITIONS
Stanislaw Cudzilo, Andrzej Huczko, Hubert Lange, A. J. Panas and Waldemar A. Trzcinski

THERMAL PROPERTIES OF NANOSIZED ENERGETIC MATERIALS
Alla Pivkina, Yurii Frolov, Sergey Zavyalov, Polina Ul'yanova, and Joop Schoonman
REQUALIFICATION OF DEMILITARIZED HMX FOR MILITARY USE
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TREATMENT OF ENERGETIC MATERIALS BY HYDROTHERMAL OXIDATION
David Mateos, Christine Marraud and Francois Cansell

CORROBORATION OF MALLARD AND LE CHATELIER HYPOTHESIS ABOUT THE



EXISTENCE OF CRITICAL TEMPERATURE IN THE WAVE OF STATIONARY
BURNING.
Varyonych N.M., Obeziyaev N.V., Sheludyak Yu.E.

DEFORMATION BEHAVIOUR AND STRUCTURE OF ARMCO IRON IN SHOCK WAVE
53 METASTABILITY AND INCOMPLETENESS OF a - e — PHASE TRANSFORMATION
UNDER THRESHOLD LOADING PULSES
E.A.Kozlov, A.V.Dobromyslov, N.I.Taluts

UTILISATION DE PLANS D'EXPERIENCES POUR MODELISER LA FIABILITE D'UNE
54 DECOUPE PYROTECHNIQUE.
Alex Chartier et Xavier Beurtey

EMULSIONS EXPLOSIVES ENERGETIQUES DESTINEES A REMPLACER LES
55 DYNAMITES
Gérard Chaloyard

PREPARATION OF LOW DETONATTON VELOCITY EXPANDED AMMONIUM
56 NITRATE EXPLOSIVE
Liu Zuliang, LU Fengqi
STUDY ON A KIND OF ANFO EXPLOSIVE CONTINING ALUMINIUM POWDER
Lu Ming, Zheng Limu
ELIMINATION OF LEAD AND LEAD CONTAMINANTS IN THE MK 141 MOD 0

58 DIVERSIONARY CHARGE
J. Stockinger and T. Reed

OPTIMISATION DE LA CONFIGURATION D'UN GENERATEUR DE GAZ PAR PLAN
59 D'EXPERIENCES
M. Vaullerin, L. Brunet

PRODUCING OF GAS GENERATORS IN AIRBAG INFLATORS USING PROPELLANTS
60 WITH THERMOPLASTIC BINDERS
Vladica S. Bozic, Boris S. Jankovski, Milos V. Milos, and Djordje Dj. Blagojevic

CHARGEMENTS PROPULSIFS AGGLOMERES
N. Forichon Chaumet — J.F. Pierrot — L.Brunet

STUDY OF THE PERFORMANCE OF 1-METHYL-1-CYANOETHYLHYDRAZINE AS A
62 LIQUID MONO- AND BIPROPELLANT
M. H. Keshavarz, M. Oftadeh, and M. Shafiee

STUDY OF PCJ CORRELATION AIDED BY PM3 PROCEDURE FOR CONDENSED
63 CHNO EXPLOSIVES
M. H. Keshavarz, M. Oftadeh

POSSIBILITIES OF LABORATORY COMPLEX «GNUV» FOR STUDYING THE
MECHANICAL PROPERTIES OF MATERIALS IN THE WIDE RANGE OF IMPULSE
LOADING
Alexander V Pavlenko, Dr. Victor N Afanas'ev, Dr. Sergey A Vashinkin, Leonid A. Osadchyk

MODELISATION CINETIQUE DE LA DEGRADATION THERMIQUE D'UN PROPERGOL
65 COMPOSITE
Dr Melouani Benyoucef, Mr Dahmani Mohamed Baker

LES PREOCCUPATIONS ENVIRONNEMENTALES DANS LE DOMAINE DES
66 MATERIAUX PYROTECHNIQUES
Marie Gaudré and Dominique Audrezet
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M. Régis, L. Brunet, P. LAMY

DEVELOPPEMENTS RECENTS DU CODE VAMPyr
E. Lapebie et O. Nold

RHYTHMIC EXTINCTIONS OF THE END-BURNING SOLID PROPELLANT CHARGES

AND SYNERGETICS MICROSTRUCTURES ON THE BURNING SURFACE
Dr. Alexander N. Lukin
INTER-BALLISTIC PERFORMANCE OF MULTI-POINT IGNITION OF LASER
Professor Ruigi Shen, Professor Hao Wang, Dr. Yinghua Ye, and Dr. Yingsheng Huang
TOXICOLOGICAL MEASUREMENTS FOR AUTOMOTIVE RESTRAINT SYSTEMS
Bernard Martin and Michel Lévéque
GREEN PROPELLANT WITH HIGH TEMPERATURE STABILITY FOR MICRO GAS
GENERATORS FOR AUTOMOTIVE SAFETY
Laurent Banes, Cécile Guillot
OPTIMIZATION OF AIRBAG INFLATORS PERFORMANCES USING NUMERICAL
SIMULATION
Bernard Martin, Roger Andry
RELATIONSHIPS BETWEEN THE DETONATION CHARACTERISTICS OF SOME
CYCLIC NITROSAMINES AND THEIR TOXICOLOGICAL AND CARCINOGENIC
ACTIVITIES.
Svatopluk Zeman
MODELISATION DU COMPORTEMENT MECANIQUE DES CHARGEMENTS DE
PROPERGOL SOLIDE DE PROPULSEURS
William Fuller, F. Kaller
DEMONSTRATEURS TECHNOLOGIQUES DE MOTEURS MURATISES
R. Coléno, J.C. Nugeyre, Y. Longevialle
MURATISATION DE MOTEUR POUR ROQUETTE 2"75
R. Coléno, J.C. Nugeyre, B. Lassus
THE SYNTHESIS OF METALLIC PICRATES
Makoto Matsukawa, Takehiro Matsunaga, Masatake Yoshida and Shuzo Fujiwara
REALISATION D'UN GENERATEUR D'ONDE LINEAIRE PAR AMORCAGE
MULTIPOINTS
T. Moulin, D. Blin, G. Gaillard, S. Canivet, and C. Lecampion

IMPORTANCE DE LA PREPARATION D'UN ECHANTILLON DE POUDRE COMPOSITE

LORS DE L'ANALYSE THERMIQUE PAR CALORIMETRIE DIFFERENTIELLE A
BALAYAGE (DSC)
Patrick Folly, Gerhard Reinhard.

INFLATION SUBSYSTEMS FOR SPACE STRUCTURES
Pierre-Guy Amand

MISSILE COURTE PORTEE VT1, UN MISSILE MURAT
M.P. Pelloux, J. Ferron
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31% Seminar 11-16 July, 2004
Fort Collins, Colorado, USA
THERMAL STUDIES AND COMBUSTION

Selected Observations on the Combustion of Charcoal Briquets Utilized for the Outdoor
Preparation of Food I'V. Procedures and Relationships for Accurate Reaction Kinetics
Correlations
James L. Austing

Determination of Thermal Ageing and Safety Analysis of a Double Phase Rocket Motor
Propellant
B. Roduit, Ch. Borgeat, B. Berger, P. Folly, B. Alonso, J.N. Aebischer

Thermal Study of Hexanitrohexaazaisowurtzitane (CL-20)
D.E.G. Jones, R. Turcotte, M. Vachon, Q.S.M. Kwok, and R.C. Fouchard

The Ageing of Magnesium-Strontium Nitrate Pyrotechnic Compositions
I. M. Tuukkanen, T. T. Griffiths, E. L. Charsley, S. J. Goodall, P.G. Laye, and J. J. Rooney

Preliminary Ageing Studies on the Magnesium-Barium Nitrate Pyrotechnic System
T. T. Griffiths, R.P. Claridge, E. L. Charsley, S. J. Goodall, P.G. Laye and J. J. Rooney

Reactivity between ¢ -CL20-GAP and B-HMX-GAP Investigated by Mass Loss, Adiabatic Self
Heating and Dynamic Mechanical Analysis
Manfred A. Bohn, Manuela Ddrich, Jasmin Aniol, Heike Pontius, Peter Gerber

Determination of Thermal Ageing and Safety Analysis of Different B/KNO3 Igniter
Compositions for Rocket Motors
B. Roduit, Ch. Borgeat, B. Berger, P. Folly, B. Alonso, J. N. Aebischer, and F. Stoessel

Accelerated Ageing of Tracers
W. P. C. de Klerk, W. Colpa, B. Berger, H. Brechbiihl

The Use of Life Cycle Assessment on Munitions
Joakim Hagvall, Elisabeth Hochschorner, Géran Finnveden

FRANK CARVER BURSARY AWARD WINNER

Pulse Laser Ablation of Ground Glass Surface and Application to Ignition of High Explosives
Y. Kotsuka, K. Nagayama, M. Nakahara, S. Kubota

IGNITION/INITIATION

Design and Performance of Laser Diode Initiators for Space Use
D. Dilhan, C. Wallstein, and Claude Carron

A Study on the Factors Affecting the Firing Sensitivity of Exploding Foil Initiator
Jun-Sik Hwang, Moon-Ho Lee, Sang-Moo Lee, Hyun-Jin Ko, Dong-1l Kang, Ki-Bok Bang

Thermal Battery Activation by Direct Ignition of Pyrotechnic Pellets
Dario R. Dekel, Zeev Taubenfeld, and Sharona Melchior

Experimental Investigation of Shock Tube Initiation Sensitivity
S.K. Chan and B. Underwood

Influence of Igniter Design on Ignition Transient
H.J. Gandhi, K. C. Raha and Haridwar Singh

ESD/SAFETY
Metal-to-Metal Spark Ignition of Dust Powders Used in Pyrotechnics
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32

C. James Dahn, Ashok G. Dastidar, and Abdollah Kashani

Safety Performance Evaluation for High Energy Initiated Electric Matches and Improved
Gunfire Simulator (IGUFS)
Gary Chen, Derrick Coppin, Daniel Gutierrez and Raymond Shum

Bridgeless Initiator Hazards
J. G. Stuart

Propagating Brush Discharge Initiation of Dust Layers — A New Test Method and Material
Evaluations
C. James Dahn and Ashok G. Dastidar and Abdollah Kashani

Experimental Evaluation of the Static Electricity Characteristics Associated with Processing
MTV
Dr. Bill Hubble, Mr. Brad Stevenson, Mr. Mark Benstin

NANO TECHNOLOGY
INVITED PAPER

Recent Advances and Initiatives in the Field of Nanotechnology
Jan A. Puszynski

Characterization of Ultra-fine Aluminum Nanoparticles
Mary Sandstrom, Betty Jorgensen, Bettina Smith, Joseph Mang, and Steven F. Son

Thermite Combustion Enhancement Resulting from Bimodal Aluminum Distribution
Kevin Moore, Michelle Pantoya, Steve Son

Modelling Infrared Extinction of Highly Conducting Micro and Nano Scale Fibres
Appleyard, P. G. and Davies, N.

Ultra-Fine and Nanosized Oxidizers and Metals: Thermal Properties and Use in High Energetic

Compositions
A. Pivkina, Yu. Frolov, S. Zavyalov, D. Ivanov, J. Schoonman, A. Streletskii, and P. Butyagin

Characterization of Components of Nano-Energetics by Small-Angle Scattering Techniques
Joseph Mang, Rex P. Hjelm, Paul D. Peterson, Betty Jorgensen, and Steven F. Son

Mechanisms of Low Temperature Oxidation for Metal Particles Down to the Nano-Scale and
Their Influence to Propellant Combustion
Norbert Eisenreich, Volker Weiser, Harald Fietzek, Maria del Mar Juez-Lorenzo, Vladislav
Kolarik, Andreas Koleczko

Synthesis and Characterization of Mixed Metal Oxide Nanocomposite Energetic Materials
B. J. Clapsaddle, A. E. Gash, K. B. Plantier, M. L. Pantoya, J. H. Satcher, Jr., and R. L.
Simpson
Ignition Studies of Aluminum and Metal Oxide Nanopowders
Christopher J. Bulian, Tyler Kerr, and Jan A. Puszynski

Physical Properties of Nano-Scale WO3 and Their Effect on Performance of AI/'WO3
Metastable Intermolecular Compounds
Zane Arp, W. Lee Perry, Bettina L. Smith, Christopher J. Bulian, James R. Busse, Victor E.
Sanders, Robert C. Dye and Steven F. Son

Laser Ignition of Aluminum Nanoparticles in Air
M. M. Sandstrom, D. M. Oschwald, and S. F. Son

Laser Detonator Development for Test-Firing Applications
A. C. Munger, K. A. Thomas, J. E. Kennedy, A. A. Akinci and H. L. Mallett

PROPELLANTS
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50

Universal Concept of the Spatial-Periodic Micro-Structures Excitation at the Energetic
Materials Combustion
Dr. Alexander N. Lukin

Burning Characteristics of AP/HTPB Composite Propellant Prepared with Fine Porous or
Hollow AP
Makoto Kohga

Heat Transfer in an Impinging Jet from a Propellant Torch
J. J. Lee, P. Dzwilewski, M. Crowe, A. J. Tulis, L. Brown, D. Patel and B. Smith

Anomalous Combustion Processes at the Russian Large-Sized Solid Propulsion Systems
Utilization by the Method of Burning on the Stand
Dr. Alexander N. Lukin
Improvements in the Shelf Life of an Amine Based Liquid Rocket Propellant Fuel
M. H. Sammour
A Review of the Recent NIMIC IM Design Technology Workshop
lan J. Powell, Pascal Marchandin, and Frédéric Peugeot
Chamber Pressure and Thrust in a Propellant Torch
J. J. Lee, A. J. Tulis, L. Brown, D. Patel and B. Smith
Transformation of the Spatial-Periodic Micro-Structures on the Energetic Materials Burning
Surface for Suppression of the Combustion Instability
Dr. Alexander N. Lukin

Laser Diode Initiated Systems for Satellite Applications
Denis Dilhan, Christian Wallstein, Claude Carron

BLACK POWDER SAFETY

Propagation Testing of Black Powder in Packages
C. James Dahn and Bernadette N. Reyes

Software for All/NoFire Current Computation for Electro Explosive Devices
Virendra Kumar, Muthurajan H, C. B. Ghodke

PYROTECHNICS&SMOKES
The Use of Red Phosphorus in Pyrotechnics - Results of an International Investigation
Peter J. D. Collins, K. J. Smit, and Bill R. Hubble
MS819 Red Phosphorus Smoke Reformulation Study
Dr. Caroline K. Wilharm and Mr. Francis E. Montgomery

Key Parameters for the Stability of Red Phosphorus
Dr. Frank Eisentrager

An Experimental Evaluation of the Phosphine Generation Associated with Pyrotechnic Smoke
Ordnance
Carl D. Armstrong, Van E. Goodin, and Dr. Bill R. Hubble

Red Phosphorus Smoke Device Problems, Issues and Solutions
Robert M. Miller, Bill R. Hubble and Carl D. Armstrong

Stability of Pyrotechnic Compositions Containing Stabilised Grades of Red Phosphorus
R. P. Claridge, L. Gibbons, T. T. Griffiths and T. A. Vine

Developing an Inferential Baseline to Evaluate Alternative Pyrotechnic Fuze Designs for the
M67 Hand Grenade
Frank A. Gagliardi, Michael J. Berry



Moisture Resistant Black Powder Substitute, Methods for Its Production in Granular Form and
51 the Resulting Ballistic Properties
Reed J. Blau and Gary Chen

Product Improvement on the Design of the Charge, Diversionary, MK141 Mod 0, A
52 Pyrotechnic Device used for Diversionary Purposes
Teresa Reed and John Stockinger

Detonation-Like Phenomena in Non-Explosive Oxidizer-Metal Mixtures
53 A. Yu. Dolgoborodov, M. N. Makhov, A.N. Streletskii, I. V. Kolbanev, M. F. Gogulya, M. A.
Brazhnikov, V. E. Fortov

Using a Theoretical IR Emission Model to Investigate Trends in Theoretical Color Ratios for IR
54 Decoy Flare Applications
Rutger Webb and Murk van Rooijen

Accelerated Testing Program for Items Containing Pyrotechnic Ingredients
E. R. Bixon, F. A. Gagliardi, M. J. Berry

Recovery and Reuse of Magnesium from Illuminating Flares
Sara Poehlein, Dan Burch, Raymond Goldstein, and Thane Morgan

55

56

Evaluation of Toxicity and Irritation Potency of a White Buoy Smoke for Marine Use
57 Matti Hemmila , Maija Hihkid, Anna-Liisa Pasanen, Jukka-Pekka Kasanen, Mari Turunen and
Kaija Linnainmaa
EQUIPMENT&INSTRUMENTATION

High-Speed 1024-Band Radiometer
Robert T. Lynch

Post-Detonation Aluminum Particle Temperature Measurement for Thermobaric Explosives
59 Using Two-Color Pyrometry
Robert J. Pahl and Michael J. Kaneshige

Development, Characterization, and Testing of Fire Suppression Systems

58

60 Christian W. Salafia, Thomas M. Deppert, Daniel P. McFadden, and Gregory D. Knowlton
EXPLOSIVES RELATED
61 Effect of Scale on Fast Cook-Off Studies of Explosives
O. Frota and N. Davies
62 Development, Characterization and Testing of High Blast Thermobaric Compositions
Scott Hall and Gregory D. Knowlton
Mechanical and Chemical Characterisation of a Polymer Bonded Explosive During Ageing
63 . .
Peter A. Jemmett, Nigel Davies
64 Microstructural Analysis of HE Submitted to Penetration Experiments
A. Lefrancois, P. Lambert, P. Chesnet, M. Labrunie, G. Baudin
65 Exploding Bridgewire Initiation Characteristics of Several High Explosives

T. J. Hafenrichter, W. W. Tarbell, J. W. Fronabarger, W. Sanborn

Blast Wave Propagation Outside a Solid Structure Caused by an Explosion Within
66 Dongjoon Kim, Yoshio Nakayama, Tomoharu Matsumara, Kunihiko Wakabayashi, Atsumi
Miyake, Terushige Ogawa and Masatake Yoshida

Preparation, Characterization and Output Testing of the Novel Primary Explosive,
67 Bis(furoxano)nitrophenol, Potassium Salt
M. Sitzmann, M. Bichay, J. Fronabarger, M. Williams, W. Sanborn, R. Gilardi

68 Approximate Theory for Shock Compression of Energetic Materials without Chemical Reaction



K. Nagayama and S. Kubota

Continued Studies on Fast Laser Diode Ignition of Confined Explosives

69 Everett Hafenrichter
70 Dealing with New Perchlorate Regulations

C. H. Lin, Ph.D., P.E.,J. Forti, Esq., E. Santacrose, Esq., and D. P. Krejcar.
71 Semiconductor Bridge Detonator for Electronic Fuze

Virendra Kumar
POSTERS

Selected Observations on the Combustion of Charcoal Briquets Utilized for the Outdoor
72 Preparation of Food V. Determination of the Reaction Rate Constants for First Order Kinetics
James L. Austing

Selected Observations on the Combustion of Charcoal Briquets Utilized for the Outdoor
73 Preparation of Food VI. Supplemental Kettle Internal Temperature Data
James L. Austing

Information and Configuration Management Tools for Improving the Design/Upgrade Processes
74 and Engineering for CAD/PAD Energetic Devices
D.K. Anand, S.K. Gupta, E.B. Magrab, Z. Yao, F. Valenta, |. Wexler

The Z Pinch Initiator for Safety, Size, and Flexibility
H. J. MacDonald

Determination of the Index of Refraction for a-NTO and DAAF Using the Becke Test
M. R. Oldenborg, P. D. Peterson, K-Y. Lee

Thermal Parameters of the Burning Wave for Double Mixtures of Different Fuels with

77 Potassium Nitrate
Varyonykh N.M., Obeziyaev N.V., Sheludyak Yu.E.

Behavior of Sol-Gel Derived Nanostructured Iron (III) Oxide
Alexander E. Gash, Joe H. Satcher, Jr., Randall L. Simpson

Combustion Characteristics of Silicon-Iron Oxide and Titanium-Molybdenum-Silicon Reacting
79 Systems
I. Chaudhuri, G. K. Thich, J. A. Puszynski, M. M. Bichay and J. E. Rose

A Numerical Study of Detonation Initiation by Reflected Shock Using a Two-Step Chemical
80 Kinetics
Chang-Kee Kim, Kyoung-Su Im and S.-T. John Yu

Elimination of Perchlorate Containing Oxidizers from Red and Green Pyrotechnic Flare
81 Compositions
Robert G. Shortridge, Caroline K. Wilharm, and Edward L. Dreizin

75

76

78

Deluge System R&D Development and New Technology

82 Robert Loyd
33 Design Guide for Munitions Containing Red Phosphorus
A. E. Cardell, T. T. Griffiths, T. A. Vine, P.J. Collins, P. Barnes, W. Fletcher
Numerical Simulation of Physical and Chemical Processes in the Heated Layer During
’4 Combustion of Solid Rocket Propellant
Academician A. M. Lipanov, Prof. V. I. Kodolov, Prof. G. A. Korabliov and Dr. N. V.

Khohriakov

35 Nanodispersion of an Oxidizer in a Reducing Matrix - Properties of New Energetic

Formulations



M. Comet, A. Beaucamp, A. Keromnes-Wuillaume, O. Besnard, R. Beaugrand

Explosion Hazards of Tri-n-butyl Phosphate/Nitric Acid
86 Yayat Ruyat, Yoshio Nakayama, Tomoharu Matsumura, Kunihiko Wakabayashi, Masatake
Yoshida, Atsumi Miyake, and Terushige Ogawa

Engineering Models for the Initiation and Combustion of AI/MoO3 Nanocomposite Thermites
Dennis E. Wilson

POST-PRINT PROCEEDINGS SUBMITTALS (CD ONLY)

Center for Energetic Materials and Energetic Devices (CEMED)
Bill Alzheimer, John Sanchez, Christa Hockensmith and Greg Scharrer

Countermeasure Impulse Cartridge Double Base Propellant Decomposition
Robert Weinheimer and William B. Sanborn

87

88

&9
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32" Seminar June 28-July 1, 2005
Karlsruhe, Germany

Lectures

Keynote Lecture: Energetic Materials — Performance and Safety
B. Vogelsanger, B. Berger

Recent Developments in Pyrotechnic Obscurant Technology
E.-C. Koch

Energetic Polyphosphazenes — A New Category of Binders for Pyrotechnic Formulations
A.J. Bellamy, P. Bolton, J.D. Callaway, A.E. Contini, N. Davies, P. Golding, M.K. Till,
J.N. Towning, S.J. Trussel

Synthesis, Characterization and Reactivity of Silicon Nano Particles for Pyrotechnical
Applications
B. Berger, B. Haas, S. Vaucher, M. Leparoux, M. Dvorak, C. Schreuders

Studies on the Ageing of Magnesium Pyrotechnic Compositions Using Isothermal Heat
Flow Calorimetry and Thermal Analysis Techniques
E.L. Charsley, S.J. Goodall, T.T. Griffiths, J.J. Rooney, P.G. Laye, .M. Tuukkanen, T.A.
Vine
Development and Characterization of Pyrotechnic Compositions as Counter Measures

against Toxic Clouds
V. Weiser, J. Neutz, N. Eisenreich, E. Roth, H. Schneider, S. Kelzenberg

Moisture Resistant Black Powder Substitute (MRBPS) — Processing Improvements and
Progress towards its Integration into Ordnance Items
R. Blau, G. Chen, M. Motyka, R. Tanner, R. Hansen
RH 26 — an Insensitive Charge for Gun Ammunition
P. Wanninger

Requalification of Demilitarized HMX for Military Use
S.K. Poehlein, D. Burch, R. Johnson, M. Beyard, S. Larson

Development and Evaluation of New High Blast Explosives
R.A. Schaefer, S.M. Nicolich
TNT-Equivalency of Thermobaric Explosives
A. Hahma, K. Palovuori, Y. Solomon
Micro-Ejecta from Detonation Front as an Ignored Negative Factor in Performance of
PBX Detonation
I. Plaksin, A. Campos, J. Direito, J. Kennedy, S. Coffey, R. Mendes, J. Ribeiro, J. Gois
Blastimpulse of Different Charge Types
M. Held
New Insensititve Modular Charge Based on GUDN
B. Gustafsson, J. Dahlberg, P. Sjéberg
Stability Analyses of Rolled Ball Propellants Part IIT — Correlation between Closed Vessel
Tests, Ballistic Firing and Deterrent Migration
L. Jeunieau, M.H. Lefebvre, P. Guillaume, S. Wilker, S. Chevalier

Shelf Life Extension Program for M42 and M46 Grenades and M10 Flake Propellant
E.R. Bixon

withdrawn
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The Effects of Moisture Diffusion on the Slump Behaviour of Composite Propellant
Rocket Motors
A.V. Cunliffe, R.W. Cook, D. Tod, R. Tunnell

Frictional Heating and Ignition of Energetic Materials
P. Dickson, G. Parker, L. Smilowitz, J. Zucker, B. Asay

Bridging the Gap from Physical and Chemical Understanding to Engineering Models of
Cook-off
M. Kaneshige, A. Renlund, W. Erikson

High Performance Simulations of Fires and Explosions
C.A. Wight

Hazards Response of Energetic Materials — Initiation Mechanisms, Experimental
Characterization and Development of Predictive Capability
J.L. Maienschein, A.L. Nichols Ill, J.E. Reaugh, M.A. McClelland, P.C. Hsu

Hazards Response of Energetic Materials — Developing a Predictive Capability for
Initiation and Reaction under Multiple Stimuli
A.L. Nichols I11, B.K. Wallin, J.L. Maienschein, J.E. Reaugh, J.J. Yoh, M.E. McClelland

Cook-off Safety of 155 mm Artillery Ammunition with Pressed IHE Charges in Thick-
walled Shells
R. Wild

Thermal Risk and Safety Margin for Energetic Materials: Assessment of Scale-Up
Capabilities from Milli-(DSC) to Kilograms (Cook-Off)
B. Roduit, C. Borgeat, B. Berger, P. Folly, J.N. Aebischer, H. Andres, U. Schadeli

Cracked Lug Investigation of the MK 141 MOD 0 Diversionary Charge (Fuze
Subassembly)
T.M. Reed

An Analysis of Incidents Involving Explosives at the LosAlamos National Laboratory
1951 - 1999
J.B. Ramsay

RS-RDX Round Robin (R4) Program — Update
R. Doherty, D. Watt

The NATO Munitions Safety Information Analysis center (MSIAC)
D. Watt

Experiments and Numerical Modelling of Gasless Combustion Processes
M. Martinez Pacheco, R. Bouma, L. Katgerman

Particle Size Effects on CL20/GAP Combustion: Experiments and Theory
S. Gallier, F. Morin

Understanding of the Phenomena of Temperature Fluctuation on the Burning Surface at
the Evaporated Energetic Materials Transient Combustion
A.N. Lukin

Radial Combustion of Iron Oxide/Aluminum Thermite Mixtures: Effect of Thermal
Properties of Confinement
L. Duraes, J. Campos, A. Portugal

The Peculiarities of Combustion of some Energetic Materials Based on Potassium Nitrate
Destined to Exploitation in Generators of Fire-Extinguishing Aerosol
Y.M. Mikhailov, N.A. Plishkin, L.V. Ganina, V.S. Smirnov
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Thermal Studies on Potassium Dinitramide in the Liquid State
E.L. Charsley, P.G. Laye, H.M. Markham, J.J. Rooney, B. Berger, P. Folly, R.P. Claridge,
T.T. Griffiths

DTA-TG Study of Aluminum Nanopowders (ANP) Passivated by Reactive Coatings
A. Gromov, A. llyin, U. Forter-Barth, U. Teipel

RS-RDX and RS-HMX: Ageing and Shock Sensitivity
T. Halvorsen, J.D. Kristiansen, O.H. Johansen, K.-T. Smith, A. Berg, R. Gjersoe, M.
Christensen, G. Nevstad

A Study of the Properties of CP: Coefficient of Thermal Expansion, Decomposition
Kinetics and Reaction to Spark, Friction and Impact
R.K. Weese, A.K. Burnham, A.T. Fontes

New Method of WC Nanosized Powder Manufacturing
V. Dammer, V. Davydovich, W. Eckl, N. Eisenreich, V. Kirillov, M. Lerner, G. Sakovich,
A. Vorozhtsov, F. Weller

Formulation and Performance of Novel Energetic Nanocomposites and Gas Generators
Prepared by Sol-Gel Methods
B.J. Clapsaddle, L. Zhao, D. Prentice, M.L. Pantoya, A.E. Gash, J.H. Satcher Jr., K.J.
Shea, R.L. Simpson

Initial Study of Thermite Pyrotechnic Mixtures for the Ignition of Large Calibre Gun
Charges
M.J. Taylor, C.R. Woodley

withdrawn

Modeling Initiation in Exploding Bridgewire Detonators
C.A. Hrousis

The Effects of Scale and Heating Rate on the Microscale Ignition Criteria of Laser Diode
Ignited Explosives
E.S. Hafenrichter, R.J. Pahl

Posters

Desensitive Modification of Ammonium Nitrate
Shuangling Tang, Liu Dabin, Liu Zuliang
Rheological Properties of Modified Nitromethane Gel Propellants
U. Forter-Barth, U. Teipel

About the Mechanism of Chemical Reactions in a Hot Spot of a Mixture Oxidizer-Fuel at
Impact
A.V. Dubovik

Experiences of Rheinmetall with the 35mm LSP Test
P. Schaffers, W. Stein

LTC Gun Propellants for Use in Machine Gun Ammunition
D. Miller, W. Langlotz

Synthesis and Characterization of New Triazido-Plasticizers
G. Unkelbach, T. Keicher, H. Krause

Mechanism of the Thermal Decomposition of Nitropropenes
A.G. Shamov, E.V. Nikolaeva, D.V. Chachkov, G.M. Khrapkovskii

Investigations Concerning Modifications of the Properties of Loaded DNDA Propellant
A. KeRler, W. Stein
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Synthetic Modification and Scale-Up Process for 1,1-Diamino- 2,2-Dinitroethene (FOX-7)
Kyoo-Hyun Chung, Eun Mee Goh, Jin Rai Cho

A Detonation Model Having Two Sets of Solutions of High/Low Detonation Velocities
Hu Shaoming, Ma Yunhua, Cui Jumin

Oscillatory Combustion of Metal Based Pyrolants at Fuel-Deficient Stoichiometry
E.-C. Koch

Application of Airbag with Gas Generator for Submunition Dispersion
Ko Hyun-Jin, Kang Dong-Il, Park Bong-Yeop, Kim Dae-Gi, Kim Yoon-Bum

Determination of Structural Parameters on Energetic Materials by Image Processing
E. Geissler, A. Geissler, C. Hubner, N. Eisenreich

The Study of Interpretation of Separation Mechanism of Gas Expansion Separation (GES)
Bolt Using Simulation Programs
Yeung Jo Lee, Dong Jin Kim, Won Gyu Kang

Penetration and Initiation of Explosive Reactive Armors by Shaped Charge Jet
T.A. EI-Shenawy, A.M. Riad, M.M. Ismail

Mathematical Simulation of C/B Agents Neutralization by Explosion Products Contained
Titanium Nanooxide
G. Sakovich, A. Vorozhtsov, V. Komarov, O. Matvienko

Synthesis and Sensitivity of Polynitramines
H. Ritter, S. Braun, B. Wanders

Investigation of 2-Azidomethyl-N-Nitrooxazolidin as Plasticizer of Nitrates of Cellulose
Y.M. Lotmentsev, Phan Duc Nhan, D.V. Pleshakov, N.N. Kondakova, N.N. Ilicheva, A.S.
Ermakov, D.B. Vinogradov, E.Y. Petrov

Investigation on the Mechanical Properties of GAP-based Low Signature Propellants
Zheng Jian, Pang Aimin, Wu Jinhan
The Generalized Crosslink Point Model for Composite Solid Propellants and its
Application
Pang Aimin, Zheng Jian
Interdiffusion in the Nitrate of Cellulose-Nitroglycerine System
D.V. Pleshakov, N.N. Kondakova

Aluminised Nanocomposites Based on HMX
M.F. Gogulya, M.N. Makhov, A.Y. Dolgoborodov, M.A. Brazhnikov, 1.0. Leipunsky, A.N.
Jigatch, M.L. Kuskov, M.N. Laritchev

An Investigation into the Electrostatic Hazards of Clothing
R.P. Stevens

A Kind of Screw Extrusion High-Energy Modified Double-Base Propellant
Wang Jiang-Ning, Duan An-Ping, Zhang Xiao-Hong
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Badeen C.*, Goldthorp S*, Turcotte R.*, Feng H*, and Chan S.K.**
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Bernie DOUDA, Naval Surface Warfare Center, Crane
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A.Yu. Dolgoborodov, M.N. Makhov, A.N. Streletskii, [.V. Kolbanev, S.L. Guseinov
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Boron and boron carbide pyrotechnics for green light emission
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Reaction Kinetic Modeling of the Decomposition Kinetics of Comp A5
E.R. Bixon, W.H. Davis, H.A. Grau, D.J. Murphy, D.G Pfau
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S. Kerampran(1), M. Arrigoni(1), L. Korzeczek(1), M. Lefebvre(2)
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Nanjing University of Science and Technology

The Application of Printing Technologies for Pyrotechnic Delays
William Beer
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Ph. JOFFARD (DGA), S. PHELEP (DAVEY BICKFORD), D. RICHIER (Dassault Aviation)
DGA, Davey Bickford, Dassault Aviation (France)

A Novel Technology for Multi-Point Initiation of High Explosives
Werner Arnold, Markus Graswald
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The design of low induced shock pyro-actuators
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Denis DILHAN
CNES Toulouse Space Center - France
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Technological breakthrough in Safety and Arming Unit
P. MAGNAN, R. BOULANGER
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Control of the functioning time of an all secondary explosive Laser Ignited Detonator
H.Moulard, E.Fousson, A.Ritter, J.Mory
ISL, Saint-Louis, FRANCE

Solid state firing unit for EFI detonator
P. MAGNAN
NEXTER Munitions, FRANCE

The Application of Laser Ignition of Explosives to Device Design
R C Drake
AWE, UK
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Research of Semiconductor Bridge Plasma with Optical Technique
Zhang Lin, Feng Hongyan, Zhu Shunguan
Nanjing University of Science and Technology, China
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Explosive decomposition of PETN initiated by High-Current Electron Beam
G. Damamme. V. Lisitsyn, D. Malys, V. Oleshko
Russian Federation - Tomsk Polytechnic University, Russia - CEA, France

Calculating Hugoniots for molecular crystals from First Principles
Ryan R. Wixom, Ann E. Mattsson, Thomas R. Mattsson
Sandia National Laboratories, USA

Characterization of Blast Wave Mitigation by Aqueous Foams through Measurements and Numerical
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CEA/DAM/DIF, CORIA CNRS UMR 6614 - France

Shock Deformation Mechanism for Initiation of Explosive Decomposition in Heavy Metal Azides
Yu.N. Zhuravlev, G. Damamme, V.M. Lisitsyn, D. Malys
Russian Federation - Tomsk Polytechnic University, Russia - CEA, France
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G. Damamme*, D. Malys*, V. Tsipilev, E. Morozova
Russian Federation - Tomsk Polytechnic University, Russia - *CEA, France

Experimental characterization of the shock to detonation transition and the sustained detonation in a
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A Sollier, P. Manczur, B. Crouzet, L. Soulard, J-H. Quesada, J-M. Chevalier, P. Bouinot, R. Duconget, V.
Bouyer, A Hedin, R. Letremy
CEA, France

Développement d'une instabllité plastlque par compression isentropique: nouvelle méthode
experimentale appliquée a la caractérisation de I'or
B. Savale, C. Bolis, D. Counilh, G. Peillex, A. Sollier, M. Toury
CEA/DAM/DIF

Explosion Initiation of Uniform Pressed PETN Powders by Laser Radiation of Their Transparent
Spectral Region
G. Damamme, D. Malys, V. Tsipilev, A. Skripin
France, Russian Federation

Molecular dynamics simulations of the shock compression of diamond with the LCBOPII potential
N. Pineau [1], R. Perriot [2], J.H. Los [3]. J.-B. Maillet [1], L. Soulard [1] and L.I. Oleynik [2]
[1] CEA, DAM, DIF, F-91297 Arpajon, France [2] Department of Physics, University of South Florida,
Tampa, Florida 33620, USA [3] CINaM, CNRS and Aix Marseille University, Campus de Luminy, case
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Numerical investigation on the diffusion process of self-sustaining combustions in Al/Ni multilayer
foils
L. Wang, X.H. Jiang, B. He
Institute of Chemical Materials, CAEP

Aluminum, Zirconium and Titanium combustion in air with nitrides stabilization in condensed
combustion products
A.A. Gromov, A.B. Vorozhtsov, Yu.l. Strokova, A.A. Ditts, U. Teipel
Tomsk Polytechnic University, Russia, Fraunhofer ICT, Germany




Control of the reactivity of phosphorus based nanothermites
Marc COMET, Benny SIEGERT, Fabien SCHNELL, Fabrice CISZEK, Vincent PICHOT, Jens KOKOT,
Yves SUMA, Yannick BOEHRER, Denis SPITZER
ISL - Laboratoire NS3E, UMR ISL/CNRS 3208

Continuous formation of nano energetic materials
Benedikt RISSE, Denis SPITZER, Dominique HASSLER, Fabien SCHNELL
ISL, France, Allemagne

Formulation and characterizations of nanoenergetic compositions
A. Whuillaume, A. Beaucamp, M. Rocquin
CEA Le Ripault, France

Fonnation of spatial structure of oxide containing carbon particles in ECS oligomer binder
I. Valtsifer, S. Astafeva, V. Valtsifer, V. Strelnikov, E. Lebedeva, 1. Tutubalina
Russian Academy of Science Ural Division Institute of Technical Chemistry, Russia

Session S11b - Nano energetic materials
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Reduced-sensitivity nanothermites based on filled carbon nanofibers
Benny Siegert, Marc Comet, Olivier Muller, Fabien Schnell, Denis Spitzer
NS3E, UMR 3208 ISL/CNRS, Institut franco-allemand de Recherches de Saint-Louis, France

Development of propellants generating nanosized aerosols of given composition
Astafyeva Svetlana, Lebedeva Elena, Strelnikov Vladimir, Valtsifer Viktor, Tutubalina Irina, Valtsifer Igor
Institute of Technical Chemistry of Ural Branch of the Russian Academy of Sciences, Russia

Aluminized HNIW-based nanocomposite - synthesis and explosive properties
A.N. Zhigach, 1.0. Leipunsky, B.V. Kudrov, E.S. Zotova, N.G. Beriozkina, M.F. Gogulya, M. A.
Brazhnikov, V.A. Teselkin, A.Y. Dolgoborodov, M.N. Makhov
Institute for Energy Problems of Chemical Physics RAS, Semenov's institute of Chemical Physics RAS,
Moscow, Russia

Titanium Dioxide Influence On Combustion Of HMX
N. Muravyev, Yu. Frolov, Alia Pivkina, K. Monogarov, D. Meerov, Olga Ordzhonikidze
Semenov Institute of Chemical Physics, Russian Academy of Science, Russia

Effect of Carbon Nano Fibrils on Bum Rate and IR Intensity of Mg/Teflon/Viton Infrared flare
Compositions
R. S. Palaiah, M. N. Manda*, N. R. Shah, P. 1. Waghmare, S. M. Danali and K. C. Raha
HEMRL (DRDO), India

Pyrophoric Porous Self Supporting Substrates with Tunable Thermal Response
Zac Doorenbos1, Lori Groven2, Chris Haines3, Deepak Kapoor3 and Jan Puszynski*4
1Innovative Materials and Processes, LLC Rapid City, SD 57701 USA
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Chair-persons:
Dietrich ECKHARDT, BAM
Jean-Luc FAUQUEMBERGUE, DGA/IPE

A new impulse for the French MURAT policy
Serge Bordachar, Deputy Head Munitions Safety Office
DGA/IPE

REACH and NEXTER Munitions
NICOLE FORICHON CHAUMET
NEXTER Munitions, FRANCE

Possible coming changes in French explosives safety regulations
Regis Guegan / Deputy French Competent Authority
DGA/INSP/IPE/ France
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Chairpersons:
Frantz CAILLAU, NEXTER Munitions
Pierre THEBAULT, E. Lacroix

Blast Effect Assessment for Complex Structure Buildings: Tests on Models and Numerical
Simulations
C. COLLET, J. MORICEAU, Y.GUENGANT
Matériaux Energétiques

PRIMEVERE: Safe and clean test facilities for pyrotechnical and hazardous devices
Thibault DERODE - Gestion des risques majeurs.
ASTRIUM Space Transportation, France

Inertization of Nitrocellulose Based propellants
M.L. Douet, C.1. Van de Velde and M.H. Lefebvre
Laboratory for Energetic Materials - RMA, Belgium

Debris Risk Assessment for Industrial Explosive Installation
Y.Guengant, A. Philippe, H. Miermont
SME, SFEPA
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1 AKTS AG, Switzerland, 2 armasuisse, Switzerland, 3 PB Clermont, Belgium, 4 Royal Military Academy,
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Simultaneous Streak and Framing imaging for performance evaluation of Composition C-4
H. Muthurajan, Teo Zihao, Robbin Poh Chen Tien, Ang How Ghee
Energetics Research Institute, Nanyang Technological University, Singapore

Influence of the Explosive Charge Characteristics
Florian PECHOUX, Bart SIMOENS and Michel LEFEBVRE
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Jan PUSZYNSKI
Mike BOWDEN, AWE

Determination of Laser-driven Flyer Velocity and Integrity Using Photonic Doppler Velocimetry
Sarah Knowles, Mike Bowden
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Characterization of standard and reduced sensitivity RDX samples by differential iso-conversional
analysis of microcalorimetric measurements between 120°C and 150°C
Dr. Manfred Bohn
Fraunhofer ICT, Germany

Interest of the evolutions on Xray generator for detonics: ANGELIX example
Etchessahar Bertrand, Nicolas Rémi, Bozier Olivier
CEA, DAM, DIF, France

Non-intrusive Diagnostics with X-ray CT Device of Microstructure in Composite Propellants
Containing High Amount of Aluminum
Shimada, T., Kitagawa, K., Kosuge, H., Hasegawa, H., Fukunaga, M., Miyachi, H.
Japan Aerospace Exploration Agency
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System to characterize pyrotechnic pollutants
C. Archambaud, M. Roger, H. F. Fédou
DGA Technical Directorate, Bourges, France

Modeling of the synthesis of 1,1-diamino-2,2-dinitroethylene (DADNE)
Waldemar A. Trzci, Z. Chy
Military University of Technology, Warsaw, Poland

Bio-degradable Thermoplastics for Use in Pyrotechnics
Gary Chen, Matt Hall, Jeff Wiggins
United States

Gun Propellant Ignition
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NEXTER Munitions

Modelling of melt-cast processes
LAMY-BRACQ Peggy
NEXTER Munitions

Blast and Heat Flux Characterisation of MTV Compositions
N Davies, M Williams and L Dunne
Cranfield University, UK

Microwave assisted synthesis of 1,2,4-triazol-5-one
Mateusz Szala, Stanislaw Cudzilo, Rafal Lewczuk
Military University of Technology, Poland
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Hydrodynamic Calculations with Experimental Results
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Doucet, Viviane Bouyer, Sophie De Vito
CEA DAM LE RIPAULT, FRANCE

Oxidation kinetics of metal particles
O. Schulz*, N. Eisenreich. J. Neutz, H. Fietzek, B. Eickershoff
Fraunhofer Institut fiir Chemische Technologie (ICT), D-76327 Pfinztal, Germany

Effect of the oxygen balance on ignition and detonation properties of liquid explosive mixtures
M. Genetier, A. Osmont, G. Baudin, R. Serradeill
CEA Gramat, France

Evaluation of X-ray computed tomography for assessing the effect of gaps on initiation train
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G. Flegg
AWE, UK

Detonation synthesis of nanosized oxide ceramics
P. Gibot, F. Quesnay, J. Mory. D. Hassler, D. Spitzer
ISL/CNRS

A study of separation mechanism in the ball type bolt using dynamic separation test
Yeunglo Lee, SongHae Koo, HongBin Jang
Agency for Defense Development, Korea

PRIMEVERE : A secured infrastructure design example
Thibault DERODE - Gestion des risques majeurs
ASTRIUM Space Transportation, France

Numerical Simulations of a Pyrotechnic Shock Test
NDAMBI, REYMEN, LECOMPTE, VANTOMME
Royal Military Academy, BE




Experimental and numerical dynamic ductile damage analysis of inflators structure
H. Fresnel (2), P. Longére (1), V. Grolleau (1), G. Rio (1) and P. Hardy (2)

(1) Laboratoire de Génie Mécanique et Matériaux - Université de Bretagne Sud - Rue de Saint Maudé, BP
92116, 56321 LORIENT Cedex, France. (2) AUTOLIV LIVBAG - Route du Beuzit, 29390 PONT-DE-
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Chemical evaluations of Airbag components
M.Lévéque, R.Andry
AUTOLIV LIVBAG - Route du Beuzit, 29390 PONT-DE-BUIS, France
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1 M1002 120mm TPMP-T Tracer Failure Modes and Proposed Design Improvements
Adams, J.
16 Counter-IED Research at the Missouri University of Science and Technology
Baird, J.
38 Shock Induced Ignition of Pyrotechnic Materials
Barak, S.
47 | Features of Initiation and Development of Explosive Transformation Process in Pyrotechnic
Compositions at Weak Shock-Wave Impact
Batalov, S.
54 The Development and Application of a Predictive Model for Determining the Critical Ink
Film Thickness of Printed Pyrotechnics
Beer, W.
60 Modeling and Simulation of Taggant Loss in Sheet Explosive
Bixon, E.
67 [Mluminant Packet Development for a 40mm Projectile Designed for Temporary Human
Incapacitation through Noise Impulse and Visual Stress
Blau, R.
78 Critical Initiation Velocity of Explosives
Chan, S.
92 Mechanistic Approach to Understand the Reaction of PTFE and Magnesium
Chin, A.
102 Determination of Explosive Weight for Cable Cutter through Impact Test
Choi, C.
110 Temperature Control for ResonantAcoustic® Mixing Processes
Coguill, S.
115 Vessel Geometry and Fluid Properties Influencing Mix Behavior for ResonantAcoustic®
Mixing Processes
Coguill, S.
120 Passivated Tetrazene for use in Small-Scale Impact-Sensitive Gas Generators
Collins, A.
129 Nanothermites at the ISL:Preparation, Desensitization, Applications
Comet, M.
138 An Intriguing Oscillating Combustion Phenomenon
Corbel, J.
154 Green Energetic Materials: An Overview
Cramer, R.
190 Processing Benefits of Resonance Acoustic Mixing on High Performance Propellants and

Explosives




Cross, T.
207 A Model of Explosive Ignition Due to Pinch
Curtis, J.
217 Service Life Determination of Munition during Expeditionary Missions
de Klerk, W.
229 Temperature of Benzotrifuraxan Detonation Products
Dolgoborodov, A.
234 Tunable Nanothermites in Pyrotechnic Applications
Doorenbos, Z.
241 Ordnance Assessment of the BBU-60/B Fuze Booster Using Heat Flow Microcalorimetry
(HFMC) to Assess the Current Condition and Predict the Future Condition of the Stockpile
Farmer, H.
255 Measuring Time Delay Burn Rates with an Infrared Camera
Focke, W.
259 Analysis of Cylinder Test Data using Mathcad™ — Part 1
Criffiths, T.
267 Pyrotechnic Incendiary Compositions
Griffiths, T.
276 | Combustion Characteristics of Condensed Phase Reactions in Sub-Centimeter Geometries
Groven, L.
285 Development of Environmentally Friendly Pyrotechnic Delays
Hall, S.
301 Advanced Kinetic Elaboration of Ageing Data
Hartmann, M.
312 Parameters Influencing Correct Prediction of Autocatalytic Reactions Course
Hartmann, M.
322 A Screening Method to Evaluate the Performance of Decoy Flares
Hihkio, M.
325 Knowledge Management Applied to Pyrotechnic Science
Holley, D.
338 Explosive Response to Low Speed Spigot Impact
Hughes, C.
347 | Assessing the Potential Environmental Consequences of a New Energetic Material: A Phased
Approach
Johnson, M.
358 | Modeling the Influence of Concentration of the Burning Behavior of Granular Pyrotechnic
Compositions
Knapp, S.
377 Development of Delay Detonating System by Linear Explosive Cord
Ko, H.
380 Tracer Development in a Non-Conventional Plastic Moulded Frangible Projectile
Lahaie, N.
387 Characterization of Alternate Source Densified Basic Magnesium Carbonate for Smoke
Generation
Luan, Z.
392 Electrostatic Generation and Methods to Mitigate Electrostatic Discharge while using the
ResonantAcoustic® Mixer
Lucon, P.
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Some Considerations about the Ageing of Color and Smoke Compositions
Medus, D.

433 | Green Replacements for Lead-Based Materials and Safe Synthesis and Characterization of
Primary Explosives
Mehta, N.
444 Combustion of Micro- and Nano-thermites under elevating pressure (Abstract)
Monogarov, K.
445 | Environmentally Sustainable Yellow Smoke Formulations for Use in the M194 Hand Held
Signal
Moretti, J.
452 The Effect of Si-Bi203 on the Ignition of an AI-CuO Thermite
Muller, E.
457 High-Velocity Projectile Initiation of Emulsion Explosives
Nielsen, K.
467 Energetic Applications of Porous Silicon Composites
Oyler, K.
471 Initiation and Detonation Physics on Millimeter Scales
Phillips, D.
479 Polynitropyrazoles as New Environment-Friendly Energetic Materials: Experimental and
Computer-Aided Study of Thermal Decomposition
Pivkina, A.
494 Environmentally Benign Pyrotechnic Delays
Poret, J.
501 Determination and Correlation of HMX Solubility by FBRM
Li, Q.
507 Thermochemical Modeling of Classical Arsenic-based White Firework Flames
Rotz, C.
527 | The Synthesis and Investigation of Nitrogen-rich and Boron-based Compounds as Coloring
Agents in Pyrotechnics
Rusan, M.
551 | Use of High-Nitrogen Compounds as a Perchlorate Replacement in a Green-Light-Emitting
Hand-Held Signal [lluminant
Sabatini, J.
562 The Sensitivity to Friction for Improvised Primary Explosives and Method of Their
Desensitization
Selesovsky, J.
569 Pyrotechnic Smoke Compositions Containing Boron Carbide
Shaw, A.
583 | Differential Scanning Calorimetry of Pyrotechnic Formulations with Leafing Aluminum and
Indications of Ageing Reactions
Smit, K.
598 Optical Techniques for Characterizing Pyrotechnics
Sutinen, T.
605 Inkjet Printing of Energetic Materials; AI-MoO3 and Al-Bi203 Thermite
Tappan, A.
614 Replacement of Barium Chromate into Smoke Grenade Igniter Mix
Theobald, I.
620 Towards Quantifying the Friction Sensitivity of Energetic Materials




Turcotte, R.

632 Red Phosphorus Smoke in Combination with Fine Dust and Its Effect on Human Health
van Hulst, M.
639 | Modeling the Influence of Concentration on the Burning Behavior of Granular Pyrotechnic
Compositions
Weiser, V.
658 | Experimental Research on Shock Initiation of Pentaerythritol Tetranitrate by Laser-Driven
Copper Flyer Plates
Wu, L.
665 Combustion Properties of Firing Materials
Xie, X.
669 Morphology from Detonation and Deflagration
Xie, X.
673 The Novelty High-Nitrogen and Environmental Friendly Energetic Azide Compounds
Yang, L.
680 Effect of Porous Copper on Thermal Decomposition of Ammonium Perchlorate
Yinghua, Y.
688 Effects of Carbon Nano-materials on the Electrostatic Properties of Lead Styphnate
Zhang, T.
696 A New Green Primary Explosive: Zinc 5, 5'-Azotetrazolate
Zhu, S.
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SESSION 1 - “SYNTHESIS”

“Energetic High-Oxygen Carriers”
CHRISTE, KARL

“Unconventional fuels for nanothermites™
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“Combustion synthesis of titanium carbonitride powders”
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“Dimethyltriazanium salts: synthesis, characterization and determination of heats of formation”

MIRO SABATE, CARLOS

SESSION 2 - “MANUFACTURE”

“Challenges and perspectives in Energetic Materials and Pyrotechnics”
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“Research of combustion of metal-containing condensed heterogeneous systems with the use of metal
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BELYAKOV, A

“Properties of Mechanoactivated Mixtures of Aluminium with Potassium Perchlorate”
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“Development of pyrotechnic structures based on calcium sulfate for processing of oil wells”
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“Fabrication of pyrophoric films using combination of tape casting and hydrogen reduction processes”
PUSZYNSKI, JAN A.

“NATO support to the demilitarization of pyrotechnics”
VAN BENEDEN, TOM

SESSION 3 - “SAFETY, ENVIRONMENTAL AND REGULATORY ASPECTS”

“Present and Future Challenges in Pyrotechny”
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GRIFFITHS, TREVOR
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SESSION 4 - “EMERGING TECHNOLOGIES”
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Dr. STEVEN SON
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FAYET, GUILLAUME
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ZHANG, WEI

SESSION 7 - “MILITARY PYROTECHNICS”

“Recent Advances in Military Pyrotechnics”
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“Experimental determination and prediction of solid liquid phase equilibria for binary mixture of energetic
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“Emission spectroscopy on thermite mixtures”
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“The Pyrotechnic sector - are we at a legislative crisis?”
Dr. TOM SMITH
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CASIN LOYA, JUAN

“Study of a prediction model of fireworks service life from its kinetic parameters”
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“Energetic Materials Based on Azole Borates”
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“Water resistance in comets”
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“2,4-Dimethylamino-6-nitrato-1,3,5-trimethylborazine Crystal Structure”
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azobis(1,3,4-triazole) (1,1'-ATZ)”
LI, YANG
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ZHANG, TONGLAI
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POSTER SESSION 5 - “MODELLING AND TESTING”
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