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A Word from the President

The Society is currently investigating the possibility of releas-
ing the proceedings from previous seminars, particularly those
outside the USA, for reproduction by an external organization,
IPSUSA Seminars, Inc. They currently provide both hard
bound and CD copies of all US IPS seminars to any member
of the Pyrotechnic and Energetic Materials community who
wishes to purchase them; extending this service to include all
of the foreign seminars would significantly enhance the availa-
bility of proceedings. However the Society is verifying the legal
position regarding the copyright of the proceedings to enable
this to proceed. We will update members as soon as this has
been clarified.

Tracy vine

37" International Pyro-
technics Seminar

The Major International
Forum for Pyrotechnics

16 -19 May 2011, Reims, France

www.afpyro.orqg
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8" WPC 14 May 2011, Reims/France

For the 20 time the Workshop on Pyrotechnic Combustion
Mechanisms will be held in France. The topic of this 8 work-
shop is “Nontraditional Energetic Materials”

The workshop will be held on Saturday 14 May 2011 at the
Best Western - Hotel de la paix ***, 9 rue Buirette - 51100
Reims - +33 (0)3 26 40 04 08.
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For further details please visit the hotels” homepage at
http://www.hotel-lapaix.fr/hotel.0 1 .ph
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View of the Best Western — Hotel de la paix  accessed at

bttp:/ [ www.botel-lapaix.fr/ hotel0 1 __.php

Past workshops have demonstrated the benefits of holding a
workshop before the actual IPS seminar where special topics
can be treated in ample time. Past speakers of the seminars
comprise:

Beat Berger (CH), Manfred Bohn (D), Jose Campos
(POR), Edward Charsley (UK), Karl O Christe (USA),
Russell Clauss (USA), Dominik Clement (DE), Stanistaw
Cudzito (PL), Edward Dreizin (USA), Michael Eremets
(D), Tim Foley (USA), Alex Gash (USA), Philippe Gillard
(FRA), John ]. Gottlieb (CAN), John Granier (USA), Tre-
vor Griffiths (UK), Arno Hahma (FIN), Bernhard Hidding
(DE), Stefan Kelzenberg (DE), Thomas M. Klapotke (D),
Takuo Kuwahara (JP), Douglas Ladouceur (USA), Jean-
Marie Lombard (FRA), Darren Naud (USA), Bengt Noling
(SWE), Suhiti Peiris (USA), Alla Pivkina (RU), Peter Po-
litzer (USA), Bertrand Roduit (CH), Denis Spitzer (FRA),
Shanti Subramanian (USA), Mohamed Suceska (CRO),
Alex Tappan (USA), Karina Tarantik (DE), Volker Weiser
(DE).

Main-Programme

Dr. Carole Rossi, CNRS, Toulouse, France
Nano-Energetical Material on a Chip: Technology and Modelling

Dr. Marc Comet, ISI,, Saint Louis, France
Control of the Reactivity of Phosphorus-Based Nanothermites

Dr. Alexander Dolgoborodov, Semenov Institute, Moscow,
Russia,
Silicon Based Mechanoactivated Energetic Nanocompositions

Prof. Dr. Thomas M. Klapétke, LMU, Munich, Germany
Some Recent Aspects of Boron and Silicon in Energetic Materials

Prof. Steven Son Ph.D., Purdue University, USA
Tunable Reactive Materials

Registration

Registration by e-mail to:

e-c.koch@msiac.nato.int or astappa@sandia.gov
Registration deadline: 31 March 2011
Participation fee: 150.- EUR

The participation fee includes:
o continental breakfast, coffee & beverages, lunch
o USB memory stick with the presentations

Patent Disclosures by Members

This year we will focus on
NONTRADITIONAL ENERGETIC MATERIALS

Pre-Programme
This yeat’s junior researcher presentations will be given by

Ms. Justine Corbel, MSc., TNO & University of Utrecht
Understanding Strobe Reactions

Mtr. Uwe Schaller, Dipl.-Chem., Fraunhofer ICT, Germany
Triazolium Based Energetic Ionic Liquids and Their Potential Applica-
tions

Patent disclosures are a sound record of the society’s impact
on the development in the field of energetic materials and
related technologies. In 2010 IPS members have been very
productive with no less than 73 patent disclosures published.

NORRIS NEAL; BLAU REED, et al., NON-TOXIC PER-
CUSSION PRIMERS AND METHODS OF PREPARING
THE SAME, EP 2167447A1, USA.

BLAU REED; LUND GARY et al., METAL. COMPLEX-
ES FOR USE AS GAS GENERANTS, US 20100084060,
USA

BLAU REED; et al., Methods of forming a sensitized explosive and a
percussion primer, US 20100116385, USA.

BLAU REED; LUND GARY et al., Man-rated fire suppression
system , AU 2004296775, USA.

ENG ADRIANA, ct al., Axial modular propulsion charge design for
semi-fixced ammmnition, US 7712417, USA.

FRONABARGER JOHN W, et al., PREPARATION OF A
LEAD-FREE PRIMARY EXPLOSIVE, WO 2010085583,
USA.
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FRONABARGER JOHN W, et al., PREPARATION OF A
LEAD-FREE PRIMARY EXPI.OSIVE, US 20100280254,
USA.

FRONABARGER JOHN W, WILLIAMS MICHAEL,
SANBORN WILLIAM B et al., Lead-free primary explosive
composition and method of preparation, US 7833330, USA.

WILLIAMS MICHAEL D, FRONABARGER JOHN W
et al. PROCESS FOR PREPARING SUBSTITUTED TE-
TRAZOLES FROM AMINOTETRAZOLE, EP 1786789,
USA.

WILLIAMS MICHAEL D, FRONABARGER JOHN W
etal. 'ERFAHREN ZUR HERSTELLUNG I"ON
SUBSTITUIERTEN TETRAZOLEN AUS
AMINOTETRAZOLEN , AT 488509, USA.

HENDERSON STEVEN W ; PHILIP KNEISL, et al.
Detonating of ignition booster device, CN 101629795, USA.

HENDERSON STEVEN W; ANDERSON RODGER,
et al., COMMUNICATING THROUGH A BARRIER IN A
WELL, US 20100012321, USA.

HENDERSON STEVEN W; KNEISL PHILIP et al.,
Detonating device, GB 2461976, USA.

HENDERSON STEVEN W, et al., CHARGE HOLDER
APPARATUS, CA 2495508, USA.

HENDERSON STEVEN W, et al., APPARATUS AND
METHOD FOR INSERTING AND RETRIEVING A
TOOL STRING THROUGH WELL SURFACE EQUIP-
MENT, CA 2389426, USA.

HENDERSON STEVEN W, et al., Well Completion Appara-
tus and Methods, US 20100147587, USA.

HENDERSON STEVEN W, et al., Wel/ Completion System
having perforating charges integrated with a spirally wrapped screen, US
7753121, USA.

HENDERSON STEVEN W, et al., Debris-free perforating
apparatus and technique, US 7775279, USA.

HENDERSON STEVEN W, KNEISL PHILIP, et al.,
Detonating devices and methods, GB 2461976, USA.

KLAPOTKE, THOMAS M., et al., I erfabren zur Herstellung
von Explosivstoffen, DE 102005011563, Deutschland.

KLAPOTKE, THOMAS M., et al., Fuel component for an explo-
sive and method for its production, US 20100051148, Deutschland.

KNEISL, PHILIP, Protective electrically conductive layer covering a
reactive layer to protect the reactive layer from electrical discharge, US
7640857, USA.

KNEISL, PHILIP, APPIICATION OF HIGH TEMPER-
ATURE EXPLOSIVE TO DOWNHOLE USE, US
20100006193, USA.

KNEISL, PHILIP, APPIICATION OF HIGH TEMPER-
ATURE EXPLOSIVE TO DOWNHOLE USE, WO
2010042258, USA.

KNEISL, PHILIP, et al., Perforating Charge for use in a well, US
7762193, USA.

KNEISL, PHILIP, et al.,Perforating Charge for use in a well, US
2010025187, Schlumberger, USA.

KNEISL, PHILIP, et al. Method for reducing pressure in a perfo-
rating gun, CN 101864933, Schlumberger, USA.

SS

KOCH, ERNST-CHRISTIAN, HIGHLY ENERGY-
PRODUCING COMPOUND, US 7641748, Germany.

KOCH, ERNST-CHRISTIAN, HYBRID DECOY, EP
2151664, Germany.

KOCH, ERNST-CHRISTIAN, WE.41PON FFOR SELEC-
TIVE CAUSATION OF A DETONATION OR DEFI.A-
GRATION, EP 2151422, Germany.

KOCH,ERNST-CHRISTIAN, HYBRIDSCHEINZIEL,
DE 102008036408, Germany.

KOCH, ERNST-CHRISTIAN, ENERGY-PRODUCING
MATERIAL, US 20100036086, Germany.

KOCH, ERNST-CHRISTIAN, WIRKMITTEL ZUR
WAHLWEISEN HERBEIFUHRUNG EINER
DETNATONATION ODER EINER DEFILLAGRATION,
DE 102008036649, Germany.

KOCH, ERNST-CHRISTIAN, ENERGY_PRODUCING
MATERIAL, US 7678209, Germany.

KOCH, ERNST-CHRISTIAN, PYROTECHNIC AC-
TIVE MASS, USEFUL TO PRODUCE A SMOKE-
SCREEN, DE 102008060573, Germany.

KOCH, ERNST-CHRISTIAN, INFRAROT-
TAUSCHKORPER, DE 102004043991, Germany.

KOCH, ERNST-CHRISTIAN, METHOD AND APPA-
RATUS FOR PRODUCTION OF AN INFRARED AREA
EMITTER, US 7802519, Germany.

KOCH, ERNST-CHRISTIAN, PYROTECHNISCHER
SATZ, VERFAHREN ZU DESSEN HERSTELLUNG
UND SEINE VERWENDUNG, DE 102005003579,
Germany.

LAIB, G., INTEGRATED THIN FIL.M EXPLOSIVE MI-
CRO.DETONATOR, US 7739953, USA.

LAIB, G., MEMS MECHANICAL INITLATOR FOR A
MICRODETONATOR, US 7762190, USA.

LAIB, G., et al. FLOW DRIVEN PIEZOELECTRIC
HARVESTING DEVICE, US 7808158, USA.

LAY, ALEXANDER., et al. ELECTROLUMINESCENT
BORON COMPLEXES, EP 1620905, GERMANY.




LAY, ALEXANDER., et al. ELECITROLUMINESZENTE
BORKOMPLEXE, AT 49123, GERMANY.

CHUNXU LU, et al. ONE-STEP PREPARATION ME-
THOD OF BISPHENOL AF, CN 101747158, CHINA.

CHUNXU LU., et al. METHOD OF PREPARING BIS-
PHENOL AF, CN 101747154, CHINA.

CHUNXU LU., et al. METHOD FOR PREPARING PO-
LYETHYILENE GLYCOL-BRIDGED NEUTRAL DICA-
TIONIC IMIDAZOLE IONIC LIQUID IN ONE POT ,CN
101768264, CHINA.

CHUNXU LU., et al. PREPARATION METHOD OF
METAL DEUTEROPORPHYRIN COMPOUND AND
APPLICATION METHOD THEREOF, CN 101838189,
CHINA.

LUND GARY., et al. METHODS AND SYSTEMS OF
PRODUCING HYDROGEN AND OXYGEN FOR POWER
GENERATION, AND POWER SOURCE , US
20100055517, USA.

LUND GARY., et al. METHODS AND SYSTEMS OF
PRODUCING HYDROGEN AND OXYGEN FOR POWER
GENERATION, AND POWER SOURCE , WO
2010027726, USA.

LUND GARY., et al. METHOD AND APPARATUS FOR
SUPPRESSION OF FIRES, AU 2004296778, USA.

LUND GARY., et al GAS GENERATING COMPOSI-
TIONS HAVING GLASS FIBERS, US 20100116384, USA.

LUND GARY., et al. METHOD AND APPARATUS FOR
SUPPRESSION OF FIRES, WO 2010056512, USA.

LUND GARY., et al. SYSTEM AND APPARATUS FOR
SUPPRESSION OF FIRES, AU 2004296778, USA.

LUND GARY., et al. METHOD AND APPARATUS FOR
SUPPRESSION OF FIRES, US 7845423, USA.

LUND GARY., et al. METHOD AND APPARATUS FOR
SUPPRESSION OF FIRES, EP 2265562, USA.

GORDON MORGAN C., RIMMINGTON CRAIG,
MANUFACTURE OF PYROTECHNIC TIME DEL.AY
COMPOSITIONS, US 20100037999, SOUTH AFRICA.

PUSZYNSKI JAN., et al. WET PROCESSING AND
LOADING OF PERCUSSION PRIMERS BASED ON ME-
TASTABLE NANOENERGETIC COMPOSITES, US
7670446, USA.

FRONABARGER JOHN W; WILLIAMS MICHAEL D,
SANBORN WILLIAM B, I EAD-FREE PRIMARY EX-

PLOSIVE COMPOSITION AND METHOD OF PREPA-
RATION, EP 2018393, USA.

SHORTRIDGE ROBERT; YAMAMOTO CHRISTINA
PERCHI.ORATE-FREE GREEN SIGNAL FI.ARE COM-
POSTTION, WO 2010033283, USA.

SHORTRIDGE ROBERT; YAMAMOTO CHRISTINA
PERCHI.ORATE-FREE YELLOW SIGNAL FIL.ARE
COMPOSITION, WO 2010033284, USA.

SWANSON TRAVIS, et al. THERMITE TORCH FORMU-
LATION INCLLUDING MOLYBDENUM TRIOXIDE, US
20100089507, USA.

SWANSON TRAVIS, et al. THERMITE TORCH FORMU-
LATION INCLUDING COMBINED OXIDIZERS, US
20100143851, USA.

TAPPAN ALEXANDER, et al. ULTRASHORT-PULSE
LASER GENERATED NANOPARTICLE OF ENER-
GETIC MATERIALS, US 7767931, USA.

WEBB RUTGER, VAN ROOIJEN MURK et al., LOW-
SMOKE PYROTECHNIC COMPOSITION FOR PRODUC-
ING COLORED FLLAMES, US 20100024932, Netherlands.

WEBB RUTGER, VAN ROOIJEN MURK et al., PYRO-
TECHNIC COLOUR COMPOSITION, US 20100024931,

Nethetlands.

WEBB RUTGER, VAN ROOIJEN MURK, et al., 4 PY-
ROTECHNIC COLOUR COMPOSITION, EP 2155631,

Nethetlands.

WEBB RUTGER, VAN ROOIJEN MURK et al., 4 LOW
SMOKE PYROTECHNIC COMPOSITION FOR PRODUC-

ING COLORED FLLAMES, EP 2155630, Netherlands.

WEBB RUTGER, VAN ROOIJEN MURK, .4 COMBUS-
TION CHAMBER FOR LAUNCHING FIREWORKS PRO-

JECTILES, CN 101680735, Netherlands.

WEBB RUTGER, VAN ROOIJEN MURK| et al., 4 LOW
SMOKE PYROTECHNIC COMPOSITION FOR PRODUC-

ING COLORED FLLAMES, CN 101679138, Netherlands.

WEBB RUTGER, VAN ROOIJEN MURK et al., .4 PY-
ROTECHNIC COLOUR COMPOSITION, CN 101679137,
Netherlands.

WEBB RUTGER, VAN ROOIJEN MURK, , COMBUS-
TION CHAMBER FOR LAUNCHING FIREWORKS PRO-
JECTILES, US 20100139516, Nethetlands.

VORDE,CARIN, ct al., METHOD OF PRODUCING
SALTS OF DINITRAMIDIC ACID, AU 2005206466, Swe-
den

WEINMANN LAWRENCE, et al., PORTABLE FIRE
EXTINGUISHING APPARATUS AND METHODS, US
7832493, USA

(Ernst Christian Koch)



Papers by Members in Selected Journals

Propellants Explosives Pyrotechnics

Klapétke, T. et al. (2010),

Dinitromethyltetragole and its Salts — A Comprebensive Study,
35:114-129.
http://onlinelibrary.wiley.com/doi/10.1002/prep.200900049
abstract

Tappan, A., et al. (2010),

Linear Actuation Using Milligram Quantities of C1.-20 and TAGD-
NAT, 35: 207-212.

doi: 10.1002/ptep.201000025
http://onlinelibrary.wiley.com/doi/10.1002/prep.201000025
abstract

Klapétke, T., Chen, G., et al. (2010),

Coloring Properties of 1V arions High-Nitrogen Compounds in Pyrotech-
nic Compositions, 35: 213-219.
http://onlinelibrary.wiley.com/doi/10.1002/prep.201010018
abstract

Weiser, V., et al. (2010),

Thermite Type Reactions of Different Metals with Iron-Oxide and the
Influence of Pressure, 35: 240-247.
http://onlinelibrary.wiley.com/doi/10.1002 /prep.201000024
abstract

Koch, E.-C., Klapétke, T. et al. (2010),

Metal — Fluorocarbon Pyrolants: XI. Radiometric Performance of Pyro-
lants Based on Magnesium, Perfluorinated Tetrazolates, and V'iton A,
35: 248-253.
http://onlinelibrary.wiley.com/doi/10.1002/prep.200900085
abstract

Klapotke, T., et al. (2010),

Barium Salts of Tetrazole Derivatives — Synthesis and Characterization,
35: 395-406

http://onlinelibrary.wiley.com/doi/10.1002 /prep.200900058
abstract

38" North American Thermal Analysis
Society Conference

Scott D. Hall and Gregory D. Knowlton, _Autoignition
Material Development for Rocket Motor Active Mitigation,
Philadelphia, PA, August 2010

e-mail address: shall@nammotalley.com

(Ernst Christian Koch)

Top 5 Downloads in 2010

Many thanks to both Wiley-VCH, Weinheim, Germany and
Davas Ltd, London, UK, for providing us with the Top 5
Downloads from 2010.

Propellants Explosives Pyrotechnics

Matyas,R., Pachman, J. (Full Paper)
Study of TATP: Influence of Reaction Conditions on Product

Hoffman D. M., Fontes, A.T. (Full Paper)

Density Distributions in TATB Prepared by 1 arious Method,

35(1), 15-23.
http://onlinelibrary.wiley.com/doi/10.1002/prep.200800069
abstract

Ciezak, J. A. (Full Paper)

The High-Pressure Characterization of Energetic Materials: Diaminote-
trazolinm Nitrate (HDAT-NO;), 35(1), 24-30.
http://onlinelibrary.wiley.com/doi/10.1002/prep.200800086
abstract

Mang, J. T., Hjelm, R. P., Francois, E. G. (Full Paper)
Measurement of Porosity in a Composite High Explosive as a Function of
Pressing Conditions by Ultra-Small-Angle Neutron Scattering with Contrast
Variation

35: 7-14.
http://onlinelibrary.wiley.com/doi/10.1002/prep.200900026
abstract

Chavez, D. E., Tappan, B. C. (Full Paper)

Synthesis and Energetic Properties of Bis-(Triaminognanidinium)
3,3"-Dinitro-5,5"-Azo-1,2,4-Triazolate (IAGDNAT): A
New High-Nitrogen Material , 34(6), 475-479.
http://onlinelibrary.wiley.com/d0i/10.1002 /prep.20080
0081 /abstract

Journal of Pyrotechnics

Harradine, J., Smith, T. (Software)
Shellcale ® 174.1.2, 29, 2010,
http://www.jpvro.com/wp/?s=shellcalc

Chapman, D., Dennis, S., Joyce, B. Donalds, A. C., and
Sime, M. J. C.,

UK Fireworks Surveillance for Compliance with ADR and the UN
Default Classification of Fireworks, 29, 2010, pp40-46, (J29_40)
http://www.jpyro.com/wp/?s=Uk+Fireworks

Tang, A.

Quality Control Testing Of Pyrotechnic Articles For The Beijing 2008
Obympic Games, 29, 2010, pp47-53, (J29_47)
http://www.jpyro.com/wp/?s=Beijing

Chapman, D., Howard, K.

Defining Flash Compositions: Modjfications to UN Time/ Pressure Test,
29,2010, pp32-39, (J29_32)
http://www.jpyro.com/wp/?p=1176

Dimock, T. (Book Review)

Review of: Introductory Practical Pyrotechnics by Tom Perigrin,
6, 1997, pp 72-73, (J06_72)
http://www.jpyro.com/wp/?p=111
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Keep the Community informed

Dr. Bernard E. Douda receives
US Navy 2010
Dr. Frank E Saalfeld Award

Bernie at the 2009 IPS.

I just wanted to let you know that Dr. Bernie Douda was
awarded the 2010 Dr. Fred E. Saalfeld Award. He was quite
shocked and surprised. This is the highest award that Office of
Naval Research (ONR) awards to Navy scientists. The award
will be presented to Dr. Douda at the 2011 ONR S&T confe-
rence, .. in recognition for his major contributions
to the research, development and test and evalua-
tion of pyrotechnics and groundbreaking work in
the field of Military Infrared Countermeasures,
which have advanced the Navy’s ability to defend
and protect our Nation.”

(Rear Admiral, Nevin P. Carr, Chief of Naval Research, Offi-
cial Award Letter, Nov. 22, 2010)

The Dr. Fred E. Saalfeld Award recognizes the significant
lifetime achievements in science by individuals who are civilian
employees with the Department of the Navy, members of the
military service on active duty, or grantees or contractors
funded by the Department of the Navy. The award consists of
a plaque, a certificate, and $7,500.

Dr. Douda currently serves as NSWC Crane’s Senior Scientist
for Pyrotechnics. Dr. Douda has been responsible for many
pioneering developments in the field of pyrotechnics and he
has worked extensively with international organizations in
cooperative efforts dealing with the research, development,
test and evaluation of all military aspects of pyrotechnics,
smokes and incendiaries. He is an acknowledged expert in
Illuminating Design & Development of Flares which involves
signaling, projectile, illuminating and aircraft parachute flares;
colored flames and smokes; Infrared flares and decoys; and
radio frequency chaff. He has been recognized by his peers
with numerous awards. Dr. Douda has displayed truly remark-

able productivity, growth and outstanding accomplishment in
chemistry with world-wide recognition by his peers as a leader
in the field of pyrotechnics. He has garnered an immense
amount of knowledge in the pyrotechnic field over the course
of his 60-year Navy career. He has been invited as a keynote
speaker to numerous international energetics conferences. He
continually works to share this impressive knowledge with
other Crane personnel. His accomplishments are most worthy
of the acclaim of the Fred E. Saalfeld Award.

Dear Bernie,

The International Pyrotechnics Society shares your happiness
on the bestowal of this important award and sends its com-
pliments on the occasion of this achievement.

Sara K. Pliskin, Ph.D.

Research Coordinator

NSWC Crane Division

Science & Technology Division

If you have been awarded a prize, you have been promoted,
have transitioned to another job, or are taking a sabbatical
year. Whatsoever it is, please let the community know and
drop us an e-mail at the following addresses:

e-c.koch@msiac.nato.int or philipkneisl@gmail.com

Book Review

Chemistry of Pyro-

Joun A, CONKLING technics Basic Prin-
CHRISTOPHER J. MOCELLA ciples and Theory,
John A, Conkling,

Chemistry Christopher J. Mocella,
2nd Edition, CRC Press

of Pyrotechnics [t

Basic Principles and Theory Group, Boca Raton,

(2010), 225 pp., ISBN
978-1-57444-740-8,

77.60 USD (USA).

Seconp EpiTion

Pyrotechnics is a sub-
ject where sound scien-
tific reference is really
sought after. If it comes
to reading for both
starter and experienced
there are a couple of
books that I usually
recommend. These include Ellern’s Military and Civilian Pyro-
technics (1968), McLain’s Pyrotechnics (1980), Conkling’s
Chemistry of Pyrotechnics (1985) and Kosanke’s edited Pyro-
technic Chemistry (2004). All but the last book are out of
print.

Now John Conkling with the aid of organometallic chemist
Christopher J. Mocella has prepared a revised 204 edition of his
book Chemistry of Pyrotechnics. Compared to the first edition the
book has grown by 35 pages. On top of this a few colour
tables have been inserted in the middle of the book. The book

6
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starts with a revised introduction to the subject and emphasiz-
es on the needs to learn the science behind pyrotechnics to
better understand both function and failure. The next chapter
discusses basic chemical principles such as calculation of stoi-
chiometric proportions, thermodynamics, rates of reaction and
analysis of pyrotechnic compositions. Chapter 3 deals with
components of pyrotechnics such as oxidizers, fuels, binders
and modifiers. There the author picks up on the cutrent dis-
cussion on the perchlorate ban in the US. Chapter 4 addresses
the general make up of compositions and covers the problems
encountered in production, such as the day-to-day variability
of safety and performance. This and the next chapter on igni-
tion and propagation contain a couple of new tables on com-
bustion rate data that help visualize the effects of stoichiome-
try and binder content on the butn rate and the general per-
formance of pyrotechnic flare compositions. A new addition
to this book is a small chapter on sensitivity of pyrotechnics. It
contains a description of sensitivity testing and gives examples
of the sensitivity of selected pyrotechnic compositions and
also addresses the re-design of highly sensitive mixtures. Up-
dated chapters on heat, colour, light, smoke and sound con-
clude the book. The appendices comprise both comments on
literature search and a few words on best practices in the la-
boratory.

As much as this revised edition of the book is appreciated
some criticism has to be expressed. Odd parts in the text, e.g.
the nitration of alcohols in the propellants subsection, remain
in the text. Despite the introduction of a rather isolated con-
cept to calculate balanced reaction equations, the discussion of
state-of-the art use of thermochemical codes is neglected. The
authors unfortunately stick with non-SI units (cal, ft, Ibs). Like
in the first edition, elemental sulphur appears to be monoa-
tomic (S instead of Sg) and a couple of chemical equations
remain unbalanced. The reviewer misses discussion of strobe
and glitter formulations, use of high nitrogen materials and
general advice for development of environmentally benign
formulations.

The appendix on literature search could be a little more up-to-
date and should also include useful sites for download of the
referenced government documents such as www.dtic.mil. The
authors fail to mention the journal Propellants, Explosives,
Pyrotechnics as one of the leading journals in the field. No
URL is given for the Journal of Pyrotechnics archive.

Despite the criticism expressed above 1 do recommend this
book as a very good introduction to the field of pyrotechnics.
I am sure that the “Conkling’ will continue to prove useful for
both for the beginner and the advanced pyrotechnist.

Ernst-Christian Koch

Those who want to preview this reference may do so at the
amazon.com website:

http://www.amazon.de roduct/1574447408 /ref=olp pr
oduct details?ie=UTF8&me=&seller=#reader 1574447408

username and (initial) password for you. The website has some
specific benefits for IPS Members only; so you see a section of
the website that’s not visible to the outside wotld. Once you
have a login, check out htt intpyro.org/members.aspx
Please feel free to contact us for suggestions on improve-
ments!

From the IPS Archivist

IPS Website

The IPS website address (URL) is http://www.intpyro.org .
All IPS members have access. But you first need to send an

email to rutgerwebb@gmail.com after which you will receive a

standard email with some basic instructions and a unique

In this item I would like to go from the modern times to the
old archives.
e To start with the more current technology, I
would like to draw your attention to the fact
that the IPS is also listed on Twitter.
http://twitter.com/IntPyro
Twitter is for some a way to follow what’s
going on. Your milage may vary.
Interestingly you can find alot of US DoD institutes on
Twitter. We are even being followed by DARPA (as long
as we are interesting enough).

e  Linkedin has a (closed) group for the
International Pyrotechnics Society.
http://www.linkedin.com/groupsrgid=2780274

Keep visiting the IPS website (intpyro.org) and inform me
when you have news to put on it.

Now, I would like to express my appreciation of Alex
Schumann, who was previously the IPS Archivist. Alex has
made a list, and at my request he took a picture of the current
IPS hardcopy archives. As IPS, we have yet to decide on what
to do with the physical archive. In any case, it is our duty to
inform you what is in the archive.

2011/01/01 14:41

This is the current list:

HARDCOVER BOOKS
e IPS Proceedings: 1-9, 11, 13, 15, 18
e 4c Congtes International de Pyrotechnie-GTPS 1989

(316pp)
Blaster’s Handbook 15t ed. DuPont 1966

Conkling-Chemistry of Pyrotechnics, 15t ed 1985
Plimpton-Fireworks
Philip-Bibliography of Fireworks books

SOFT COVER/PAPER BOUND



http://www.dtic.mil/
http://www.amazon.de/gp/product/1574447408/ref=olp_product_details?ie=UTF8&me=&seller=#reader_1574447408
http://www.amazon.de/gp/product/1574447408/ref=olp_product_details?ie=UTF8&me=&seller=#reader_1574447408
http://www.intpyro.org/
http://intpyro.org/members.aspx
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http://www.google.com/url?q=http%3A%2F%2Ftwitter.com%2FIntPyro&sa=D&sntz=1&usg=AFQjCNGUNepbs0kH6wf1yeKnd4Y-rgSVVw
http://www.google.com/url?q=http%3A%2F%2Ftwitter.com%2FIntPyro&sa=D&sntz=1&usg=AFQjCNGUNepbs0kH6wf1yeKnd4Y-rgSVVw
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http://www.linkedin.com/groups?gid=2780274
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e PEP (Propellants, Explosives, Pyrotechnics)
e 1978:4

e 1979:2

e 1983:1,60

e 1984:345,6
e 1985:1-5

e 1986:1-6

e 1987:1,3-6

e 1988:1,2,4-6
e 1989:1-6;1-4,6

e 1990: 1-6; 2-6
e 1991: 1-6; 1-3(copies), 4-6
e 1992:1-5

e Pyroteknikdagen: 1969, 1971, 1973, 1975, 1980, 1983,
1986(2 copies), 1990

® Pyrotechnica: 1-12

e American Fireworks News-vatious

e Kentish-Complete Art of Firework-Making

e Taber-Military Pyrotechnics (microfilm-NB available on
CD from Prometheus Pubs)

e AMC handbooks, various

e 20" IPS Plenary Lecture SHS 1994-20 copies

e 7t Symposium Chemical Problems Connected with
Stability of Explosives 1985

e Lots of DTIC/NTIS teportts, notes, articles, sections of
textbooks, milspecs, etc.

The final thing is not a surprise for those who know me a little
bit. I am really passionate about collecting and reading old
books (besides the more current works). I have gathered a
collection of old classic books at home. Fortunately I started
buying books on gunpowder and pyrotechnics about 25 years
ago. I say fortunately, because it is an expensive passion, and if
you are in a hurry to build a collection, it requires alot of
money for an individual person. I think that my first book was
Joseph Howard McLain’s book on Pyrotechnics.

Ernst Christian Koch had asked me to write something about
old, hard to find, books that are my favorite. Indeed it would
be nice to place a (possibly) not so well known author under
the limelight again.

A couple of books by Dr Oscar Guttmann (1855-1910) fit this
category nicely. First, I would understand if you are not
familiar with Dr Oscar Guttmann. So, I want to shatre an
obituary I found about him...

OSCAR GUTTMANN died, from injuries received in a motorcab
accident, in Brussels on the 2nd August, 1910. Born in 1855, he was
recognized as an authority on all matters connected with explosives, and
bad contributed extensively to the literature of the subject. He successively
beld appointments in varions explosives works in Austria, the first as far
back as 1878, when e entered the dynamite works at St. Lambrecht. In
1881 he erected gun-cotton works in Budapest, and three years later
became Manager of the Nobel Dynamite Works at Isleten (Switserland)
and subsequently at Avigliana (Italy).

These important works be entirely rebuilt, and enlarged with valnable
innovations and improvements. He established bimself as a consulting
engineer in London in 1888, and erected excplosives works at Hayle,
Cornwall, acetone works at Waltham Abbey, Woohvich, Clapton and
Manchester, and also a large number of chemical works in the United
Kingdom, Europe and America.

Mr. Guttmann was elected an Associate Member of The Institution on
the 1st April, 1890, and was transferred to the class of Members on the
302h Jannary, 1900

I own several books by Dr Oscar
Guttmann. See image.

One of my favorite books by Dr
Oscar Guttmann is the two-
volumes of "The Manufacture of
Explosives". Printed by Whittaker
and Co, London, 1895. First
Edition. 15 x 23cm Approx.

Vol 1 444 pages, Vol 2 432 pages.
It contains a wealth of
information about black powder;
a science and technology which
seems to go into extinction.

e Chapters, Volume 1

i prime materials and ingredients of explosives
ii general properties of explosives,

iii black powder

iv, explosives related to bp

v absorbing powders for dynamite

vi general remarks about bp factories

vii properties of bp

e Chapters, Volume 2

viii, guncotton

ix other kinds of nitro/cellulose

x explosives derived from sugars

xi nitro/glycetin

xii explsives from armatic hydro/carbons

xiii mercury fulminate

xiv fulminate of silver, and fulminate of gold
xv utilization of waste acids

xvi dynamite

xvii blasting gelatine and gelatine dynamite
xviii sprengel’s explosives and safety blasting
materials

xix smokeless powders

xx caps and detonators

xxi fuses

xxii apparatus for the examination of explosives
xxxiii storage and carriage of explosives

xxiv on the construction of explosives factories in
general

o appendix 1 heat tests as applied to explosives

OO OO OO0 O0OO0OO0OO0OO0 O O O O OO0 O0

O O O O O O

BTW. I noted there is one copy available at
http://www.abebooks.com for a reasonable price.

In Memoriam

Robert T. Findley (77), a previous (and longtime) member of
the IPS passed away on Dec. 14, 2010.

He worked at Thiokol for a number of years and then formed
his own company in Marshall, TX where he served the pyro-
technic community for many years before retiring.

Dr. David R. Dillehay
Treasurer, IPSUSA Seminars, Inc.



http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ
http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ
http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ
http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ
http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ
http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ
http://www.google.com/url?q=http%3A%2F%2Fwww.abebooks.com&sa=D&sntz=1&usg=AFQjCNHGF0CNyCxNDrdxYE_uNgioq1DGUQ

Prof. Dr. Manfred Held
28 Sept. 1933 — 7 Feb. 2011

I am saddened to bring to the membership’s attention that Dr.
Manfred Held has passed away. He died of a sudden heart
attack on his 50" wedding anniversary. His achievements in
the ballistics field are far too voluminous to trecount in this
short newsletter. I did not know Dr. Held well and so I hope
our members will watch for more complete memorializations
of Dr. Held in the upcoming issue of PEP and future commu-
nications from the International Ballistics Society. Dr. Held
was the first elected fellow of the IBS and I know he was
especially proud of that accomplishment.

I first met Dr. Held in the early 1990’s when he taught a
course on the fundamentals of shaped charges. My strongest
memory from that course was the realization that I was being
taught by a true expert. Since that first meeting I have had the
pleasure over the years to meet Dr. Held at several confe-
rences where he almost always presented a paper, or some-
times two or three. On each of these occasions my first im-
pression was confirmed again and again. His mastery of high-
speed photography and ballistic diagnostic techniques was
simply without peer. He obviously enjoyed teaching others
and was always helpful when approach for assistance.

The energetic and ballistic communities have lost a great con-
tributor, teacher and friend. I know that he will be missed by
many.

Philip Kneisl

Technical Consultants Inc.,
4305 Ambassador, Marshall, TX 75672, USA
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SEMINAR TOPICS

Energetic materials and molecules including environmental friendly
products, nano-scale raw ingredients, manufacturing and control
processes.

New explosive devices and systems including :
- Initiation and ignition technologies and systems: EFI, laser,
SCB,MEMS, ...,
- Miniaturisation and nanotechnologies,
- Ordnance, industry and space applications, efc,
- Disposal technologies.

Applications to solid propulsion for small rocket motors and gas
generators.

Industrial explosives and firing systems for blasting : new technolo-
gies and developments.

Methodologies for design, reliability and lifetime demonstration,
IMness justifications:

- Modelling and simulation,

- Testing methodologies and procedures.

Studies on shock wave and detonics relevant to the previous CEA
managed High Dynamics Pressure workshop :
- Shockwave flow in explosives,
- Transition to detonation and advanced studies on reaction zone,
- Laser induced flows and pulsed high powers,
- Microstructural effects, behaviour laws in materials, damages,
- Modelling and simulation.

Regulations, environment and recycling :

- European directives (CE 93/15, CE 2007/23, REACH, GHS
and CLP, etc.) implementation to commercial explosives, pyro-
technics and fireworks ;

- Standardisation ;

- Explosive safety in industry and for environment ;

- Disposal and recycling technologies.

-

* 98 papers from 13 different countries presented during
plenary and posters sessions.

* Official language is English.

* No simultaneous translation.

* Proceedings will be printed in English.
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9:00 am - 10:00 am

10:00 am - 10:30 am

EUROPYRO

DAY 1 Tuesday 17th May 2011

EUROPYRO CONFERENCE INTRODUCTION

Welcome adress and seminar arrangements
Welcome adress and seminar opening

Keynote adress

Joseph Refouvelet, organisation committee chairman
Denis Dilhan, Seminar chairman
Hervé Graindorge, Scientific Committee chairman

Coffee Break around Posters

10:30 am - 10:50 am

Session Sla
Energetic materials and molecules

1 / First Insight into Strobe Reactions.
Authors : Corbel, J.M.L; Lingen, J.N.J; Zevenbergen, J.F.; Meijerink,
A.; Gijzeman, O.LJ. Companies : Utrecht University; TNO Security and Safety.

Session S51a
Methodologies for design, reliability and lifetime demonstration, IMness justifications

3 / Six Sigma® methodology applied to blasting.
Authors : S.Mencacci, D.Jacquet, O.Vandenabelle, R.Chavez, JF.Couvrat, Y.Sarrey.
Companies : EPC Group and Davey Bickford.

10:50 am - 11:10 am

9 / Effect of Formulation Changes on the Minimum Burning
Pressure of Ammonium Nitrate Emulsions.

Authors : Badeen C.*, Goldthorp S*, Turcotte R.*, Feng H*,

and Chan S.K.**. Companies, Country : *Canadian Explosives
Research Laboratory, Ottawa, Ontario, Canada; **Orica Canada Inc.,
Brownsburg-Chatham, Quebec, Canada

6 / Numerical Simulations of a Pyrotechnic Shock Test.
Authors : NDAMBI, REYMEN, LECOMPTE, VANTOMME.
Companies : Royal Military Academy, BE

11:10 am - 11:30 am

13 / Metal Fluorocarbon Pyrolants XIl. Combustion Behaviour
of Binary Pyrolants based on MgH2, MgB2, Mg3N2, Mg2Si
and Polytetrafluoroethylene.

Authors : Ernst-Christian Koch (a), Volker Weiserb, Evelin Roth (b).
Companies, Country : a) NATO-MSIAC, b) Fraunhofer-ICT

7 / Reaction Kinetic Modeling of the Decomposition Kinetics of Comp A5.
Authors : E.R. Bixon, W.H. Davis, H.A. Grau, D.J. Murphy, D.G Pfau.
Companies, Country : US ARMY ARDEC, Picatinny Arsenal NJ 07806-5000

11:30 am - 11:50 am

14 / 50yrs of Blackpowder & Safety Fuse manufacture in
South Africa.

Authors : Gordon Morgan. Companies, Country : AEL Mining Services ,
SouthAfrica.

11 / To assess the compliance of one-shot products with a required reliability.
Authors : GTPS Reliability Commission. Companies, Country : Multi-companies, France

11:50 am - 12:10 am

18 / Combustion of Various Metal Particles in Combination
with RDX and the Influence of Additional Air.

Authors : V. Weiser*, E. Roth, A. Raab, St. Kelzenberg, S. Knapp,

W. Eckl. Companies, Country : Fraunhofer Institut fir Chemische
Technologie ICT; 76327 Pfinztal, Germany.

19 / Numerical Simulation of the SUSAN-Test: Ignition of a HMX Based Plastic-Bonded
Explosive.

Authors : D. Picart*, M. Biessy, E. Bouton, H. Trumel. Companies, Country : CEA, DAM,

Le Ripault - F- Monts, France

12:10 am - 12:30 am

21 / Development and characterisation of a based TNT IM
explosive composition XF11585. Applications for the 60 mm
fo 120 mm caliber range.

Authors : C. COULOUARN*, P. LAMY-BRACQ, S. BULOT. Companies,
Country : NEXTER Munitions, France

25 / Modelling emission spectra of diatomic molecules for characterization and simula-

tion of pyrotechnic mixtures.
Authors : S. Knapp, W. Eckl, S. Kelzenberg, V. Weiser.
Companies, Country : Fraunhofer Institut fir Chemische Technologie ICT, 76327 Pfinztal, Germany

6
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Session S1b
Energetic materials and molecules

Session S51b

Methodologies for design, reliability and lifetime demonstration, IMness justifications

2:00 pm - 2:20 pm

22 / Explosive strategy at NEXTER Munitions.
Authors : R. AUMASSON, P. LAMY-BRACQ, C.COULOUARN.
Companies, Country : NEXTER Munitions, France

29 / Environmental impact evaluation and eco-design ammunition.

Authors : M. REGIS, C. POINTART, C. JOY. Companies,
Country : Nexter Munitions - Etienne Lacroix - DGA/TT

2:20 pm - 2:40 pm

76 / B2514A: a Novel Enhanced Blast Explosive.
Authors : C. Collet, M. Dervaux, M. Werschine.
Companies, Country : SNPE Materiaux Energetiques, FRANCE

61 / Numerical simulation of blast wave generated by detonation of cylindrical charges.
Authors : S. Kerampran(1), M. Arrigoni(1), L. Korzeczek(1), M. Lefebvre(2). Companies,

Country : (1) ENSIETA (France), (2) Ecole Royale Militaire (Belgium)

2:40 pm - 3:00 pm

24 / Detonation-like Processes in Mechanoactivated Thermite
Mixtures. Authors : A.Yu. Dolgoborodov, M.N. Makhov, A.N. Strelets-
kii, I.V. Kolbanev, S.L Guseinov. Companies, Country : ICP RAS

35 / Modelling of pyrotechnic mechanisms.
Authors : Bertrand Haguenauer. Companies, Country : Pyroalliance, France

3:00 pm - 3:20 pm

38 / Reaction of Aluminum Particles in Detonation Products
of Aluminized Nitromethane.

Authors : Yukio Kato, Kenji Murata, Eiji Yano and Noriyuki Kaga.
Companies, Country : Nippon Koki Co., Ltd., Japan

48 / Analysis of the Effect of Friction on High Explosives.
Authors : Hong Tao and Lin Wenzhou. Companies,
Country : Institute of Applied Physics and Computational Mathematics.

3:20 pm - 3:40 pm

43 / Boron and boron carbide pyrotechnics for green light emission.
Authors : Jay C. Poret, Ph.D., Jesse J. Sabatini, Ph.D., Phillip Chu, and Russell
Broad. Companies, Country : US Army ARDEC, Picatinny Arsenal NJ USA

51 / QSPR Prediction of Impact Sensitivity of Nitro Energetic Compounds.

Authors : V. Prana, G. Fayet, P. Rotureau and C. Adamo. Companies,
Country : Chimie ParisTech, France; INERIS, France

3:40 pm - 4:00 pm

73 / The High Energy Density Materials: a new challenge.
Authors : G. Jacob. Companies,
Country : SNPE Matériaux Energétiques FR

57 / Modelling of intumescent coatings growth: simulation
from the lab-scale to the large one.

Authors : Fabien Chassagne, Mathieu Gillet, Félix Daguisé, Jean-Jacques Serra. Companies,

Country : DGA (Direction Générale de I’Armement), France

4:00 pm - 4:20 pm Coffee Break
4:20 pm - 4:40 pm Poster SESSION

4:40 pm - 5:00 pm

Session Slc
Energetic materials and molecules

50 / Agglomeration of combustion products of aluminum
containing propellants. Authors : Lebedeva lena, Astafyeva Svet-
lana, Strelnikov Vladimir, Valtsifer Viktor, Tutubalina Irina, Valtsifer Igor.
Companies, Country : Institute of Technical Chemistry of Ural Branch of
the Russian Academy of Sciences.

Session S51¢

Methodologies for design, reliability and lifetime demonstration, IMness justifications

30 / Simulations of threats defined in STANAG 4439 on a 155 mm artillery shell.
Authors : Frédéric NOZERES, Rémi BOULANGER, Cécile GROGNET, Régis AUMASSON.

Companies, Country : NEXTER Munitions , France

5:00 pm - 5:20 pm

64 / Combustion characteristics of ADN (Ammonium Dinitra-
mide) based solid propellants.

Authors : Koiji Fujisato, Hiroto Habu, Hidefumi Shibamoto, Xiuchao Yu,
Atsumi Miyake, Keiichi Hori. Companies, Country : JAXA, Japan

62 / Integration of safety requirements into a missile booster design.
Authors : Arnaud Urien, Jean-Michel Larrieu. Companies, Country : Snecma Propulsion Solide, France

5:20 pm - 5:40 pm

71 / Molecular Hydrogen storage and its restitution by a
solid state combustion mechanism.

Authors : JP. GOUDON, C. VELLA, P. YVART, J. RENOUARD.
Companies, Country : SNPE Matériaux Energétiques, France

78 / How to Get Insensitive Munitions Benefits According to Hazard Classification.

Authors : Yves GUENGANT. Companies, Country : IMEMG

5:40 pm - 6:00 pm

55 / Studies on Through-Bulkhead Initiation Module using VISAR.

Authors : Seung-gyo Jang. Companies, Country : ADD, Republic of Korea

Starting from 6:30 pm Visit of Reims Cathedral

8
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8:00 am - 8:20 am

8:20 am - 8:40 am

8:40 am - 9:00 am

9:00 am - 9:20 am

9:20 am - 9:40 am

9:40 am - 10:00 am

10

EUROPYRO DAY 2

Session S2a
New explosive devices and systems

4 / The Design Method of the Chain from

Igniting Element to DDT Booster

Authors : ZHU Shunguan, ZHOU Jie, MA Peng, ZHANG Lin,
ZHANG Lei. Companies : Nanjing University of Science

and Technology.

10 / The Application of Printing Technologies
for Pyrotechnic Delays.

Authors : William Beer.

Companies, Country : Wales

82 / Impulseur d’éjection de charge sous avions d’armes,
améliorations et nouvelles fonctionnalités.

Authors : Ph. JOFFARD (DGA), S. PHELEP (DAVEY BICKFORD),

D. RICHIER (Dassault Aviation).

Companies, Country : DGA, Davey Bickford, Dassault Aviation (France)

34 / A Novel Technology for Multi-Point Initiation
of High Explosives.

Authors : Werner Arnold, Markus Graswald.

Companies, Country : MBDA-TDW, Germany

36 / The design of low induced shock pyro-actuators.
Authors : Alex Chartier, Charlotte Lenoir.
Companies, Country : Pyroalliance, France

53 / Overview of the pyrotechnic activities in
CNES Toulouse Space Centre.

Authors : Denis DILHAN.

Companies, Country : CNES Toulouse Space Center - France

Session S6a
High Dynamics Pressure workshop

8 / Numerical and experimental study of
an open-ended steel pipe subjected

to a spherical explosive loading.

Authors : Crouzet B., Cousin L., Froidefond T.
Companies, Country : CEA, DAM, DIF, Arpajon,
France

39 / Explosive decomposition of PETN
initiated by High-Current Electron Beam.
Authors : G. Damamme, V. Lisitsyn,

D. Malys, V. Oleshko.

Companies, Country : Russian Federation - Tomsk
Polytechnic University, Russia - CEA, France

37 / Calculating Hugoniots for molecular
crystals from First Principles.

Authors : Ryan R. Wixom, Ann E. Mattsson,
Thomas R. Mattsson.

Companies, Country : Sandia National Laboratories,
USA

20 / Characterization of Blast Wave
Mitigation by Aqueous Foams through
Measurements and Numerical Multiphase
Modelling.

Authors : Emilie Del Prete, Ashwin CHINNAYYA,
Abdellah HADJADJ, Lucas DOMERGUE, Jean-Fran-
cois HAAS. Companies, Country : CEA/DAM/DIF,
CORIA CNRS UMR 6614 - France

40 / Shock Deformation Mechanism for
Initiation of Explosive Decomposition in
Heavy Metal Azides. Authors : Yu.N. Zhuravlev,
G. Damamme, V.M. Lisitsyn, D. Malys.

Companies, Country : Russian Federation - Tomsk
Polytechnic University, Russia - CEA, France

33 / Shock waves in binary alloys.
Authors : Olivier HEUZE.
Companies, Country : CEA, France

Wednesday 18th May 2011

Session S11a
Nano energetic materials

2 / Numerical investigation on the diffu-
sion process of self-sustaining combustions
in Al/Ni multilayer foils.

Authors : L. Wang, X.H. Jiang, B. He.

Companies : Institute of Chemical Materials, CAEP

5 / Aluminum, Zirconium and Titanium
combustion in air with nitrides stabilization
in condensed combustion products.

Authors : A.A. Gromoyv, A.B. Vorozhtsov, Yu.l. Stro-
kova, A.A. Ditts, U. Teipel. Companies : Tomsk Poly-
technic University, Russia, Fraunhofer ICT, Germany

12 / Control of the reactivity of phospho-
rus based nanothermites.

Authors : Marc COMET, Benny SIEGERT,

Fabien SCHNELL, Fabrice CISZEK, Vincent PICHOT,
Jens KOKOT, Yves SUMA, Yannick BOEHRER,
Denis SPITZER. Companies, Country : ISL - Labora-
toire NS3E, UMR ISL/CNRS 3208.

17 / Continuous formation of nano
energetic materials. Authors : Benedikt RISSE,
Denis SPITZER, Dominique HASSLER, Fabien
SCHNELL. Companies, Country : ISL, France,
Allemagne

23 / Formulation and characterizations of
nanoenergetic compositions. Authors :

A. Wuillaume, A. Beaucamp, M. Rocquin.
Companies, Country : CEA Le Ripault, France

28 / Formation of spatial structure of oxide
containing carbon particles in ECS oligo-
mer binder. Authors : |. Valtsifer, S. Astafeva, V.
Valtsifer, V. Strelnikov, E. Lebedeva, I. Tutubalina.
Companies, Country : Russian Academy of Science
Ural Division Institute of Technical Chemistry, Russia
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10:00 am - 10:30 am Coffee Break around Posters

10:30 am - 10:50 am

Session S2b
New explosive devices and systems

47 / Technological breakirough in Safety
and Arming Unit. Authors : P. MAGNAN, R. BOULANGER.
Companies, Country : NEXTER Munitions, France

Session S6b
High Dynamics Pressure workshop

41 / Laser Initiation of Volumetrically
Compacted PETN Powders in UV Spectral
Region. Authors : G. Damamme*, D. Malys*,
V. Tsipilev, E. Morozova.

Companies, Country : Russian Federation - Tomsk
Polytechnic University, Russia - *CEA, France

Session S11b
Nano energetic materials

32 / Reduced-sensitivity nanothermites
based on filled carbon nanofibers.
Authors : Benny Siegert, Marc Comet, Olivier
Muller, Fabien Schnell, Denis Spitzer. Companies,
Country : NS3E, UMR 3208 ISL/CNRS, Institut
franco-allemand de Recherches de Saint-Louis,
France

10:50 am - 11:10 am

58 / Control of the functioning time

of an all secondary explosive Laser ignited Detonator.
Authors : H.Moulard, E.Fousson, A Ritter, J.Mory.

Companies, Country : ISL, Saint-Louis, FRANCE

52 / Experimental characterization of the
shock to detonation transition and the sus-
tained detonation in a TATB-based explo-
sive using the embedded multiple electro-
magnetic particle velocity gauge method.
Authors : A. Sollier, P. Manczur, B. Crouzet,

L. Soulard, JH. Quesada, J-M. Chevalier, P. Bouinot,
R. Duconget, V. Bouyer, A. Hedin, R. Letremy.
Companies, Country : CEA, France

45 / Development of propellants genera-
ting nanosized aerosols of given composi-
tion. Authors : Astafyeva Svetlana, Lebedeva lena,
Strelnikov Vladimir, Valtsifer Viktor, Tutubalina Iring,
Valtsifer Igor.

Companies, Country : Institute of Technical
Chemistry of Ural Branch of the Russian Academy
of Sciences, Russia.

11:10 am - 11:30 am

70 / Solid state firing unit for EFl detonator.
Authors : P. MAGNAN.
Companies, Country : NEXTER Munitions, FRANCE

60 / Développement d’une instabilité
plastique par compression isentropique :
nouvelle méthode expérimentale appli-
quée a la caractérisation de I’or. Authors :
B. Savale, C. Bolis, D. Counilh, G. Peillex,

A. Sollier, M. Toury.

Companies, Country : CEA/DAM/DIF

49 / Aluminized HNIW-based nanocom-
posite - synthesis and explosive proper-
ties. Authors : AN. Zhigach, 1.O. 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. Companies, Country
. Institute for Energy Problems of Chemical Physics
RAS, Semenov's institute of Chemical Physics RAS,
Moscow, Russia

11:30 am - 11:50 am

72 / The Application of Laser Ignition of Explosives to
Device Design. Authors : R C Drake.
Companies, Country : AWE, UK

42 / Explosion Initiation of Uniform
Pressed PETN Powders by Laser Radia-
tion of Their Transparent Spectral Region.
Authors : G. Damamme, D. Malys, V. Tsipilev,

A. Skripin.

Companies, Country : France, Russian Federation

54 / Synthesis and characterization of no-
vel energetic nanocomposites from carbon-
and hydrocarbon-based porous scaffolds.
Authors : Alexander Gash.

Companies, Country : Lawrence Livermore National
Laboratory

11:50 am - 12:10 am

77 / Cool Gas Generators from research
to applications in space and on earth.
Authors : Berry Sanders. Companies, Country : TNO

65 / Molecular dynamics simulations of the
shock compression of diamond with the
LCBOPII potential.

Authors : N. Pineau [1], R. Perriot [2], J.H. Los [3],
J.-B. Maillet [1], L. Soulard [1] and L.I. Oleynik [2].
Companies, Country : [1] CEA, DAM, DIF, Arpa-
jon, France [2] Department of Physics, University
of South Florida, Tampa, Florida 33620, USA [3]
CINaM, CNRS and Aix Marseille University, Cam-
pus de Luminy, case 913, 13288 Marseille cedex
09, France

59 / Control of the functioning time of
an all secondary explosive Laser ignited
Detonator.

Authors : H.Moulard, E.Fousson, A Ritter, J.Mory.
Companies, Country : ISL, Saint-Louis, France
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15 / Research of Semiconductor Bridge Plasma
with Optical Technique.

12:1 -12:
0 am 30 am Authors : Zhang Lin, Feng Hongyan, Zhu Shunguan.

Companies, Country : Nanjing university of SCI&TECH., China

12:30 am - 2:00 pm

66 / Pyrophoric Porous Self Supporting
Substrates with Tunable Thermal Response.
Authors : Zac Doorenbos1, Lori Groven?2,

Chris Haines3, Deepak Kapoor3 and Jan Puszyns-
ki*4. Companies, Country : 1Innovative Materials

and Processes, LLC Rapid City, SD 57701 USA

Lunch Break

Round Table n° 1
CHALLENGES AND PERSPECTIVES IN PYROTECHNICS
DEFENSE & SPACE MISSIONS: MID AND LONG TERM POLICIES

Introduction by

Michel EYMARD (CNES - France - Directeur des lanceurs)

2:00 pm - 4:00 pm Moderator Rik ARMITAGE (CHEMRING Group PLC - Group Business Development Director
Corinne LOPEZ (French MoD - Research and Technology Direction - Propulsion, Energetic Materials & Pyrotechnics Manager)
James CALLAWAY (DSTL - UK MoD)
Speakers

4:00 pm - 4:30 pm

Dr. Uwe KOCH (BWB - Germany)
James Wejsa (US ARMY Pyrotechnic Technology Division USA)

Coffee Break around Posters

Round Table n° 2
CHALLENGES AND PERSPECTIVES IN PYROTECHNICS
INITIATIVES, PROPOSALS AND REQUIREMENTS FOR FUTURE PYROTECHNICS SYSTEMS

Moderator Rik ARMITAGE (CHEMRING Group PLC - Group Business Development Director
4:30 pm - 6:30 pm
ASTRIUM ST NEXTER MUNITIONS
CEA - DAM PYROALLIANCE)
Speakers CHEMRING ENERGETICS UK (TETHYS SAS
LACROIX THALES ALENIA SPACE
MBDA

EUROPYRO DAY 3

Session S7
Regulations, environment and recycling

74 / A new impulse for the French MURAT policy.
Authors: Serge Bordachar, Deputy Head Munitions Safety Office.

9:00 am - 9:20 am Companies, Country: DGA/IPE

Thursday 19th May 2011

Session $52a
Methodologies for design, reliability and lifetime demonstration, IMness justifications

44 / Optimization of Modelling of Materials Aging Investigated by Ex-Situ Acquisition of
Experimental Data. Determination of the Propellant Stability by HPLC.

Authors: Bertrand Roduit(1), Patrick Folly(2), Alexandre Sarbach(2), Pierre Guillaume(3),

Laurence Jeunieau(4). Companies, Country: 1 AKTS AG, Switzerland, 2 armasuisse, Switzerland,

3 PB Clermont, Belgium, 4 Royal Military Academy, Belgium




9:20 am - 9:40 am

26 / REACH and NEXTER Munitions.
Authors: NICOLE FORICHON CHAUMET. Companies, Country:
FRANCE

46 / Simultaneous Streak and Framing imaging for performance evaluation of Composition C-4.
Authors: H. Muthurajan, Teo Zihao, Robbin Poh Chen Tien, Ang How Ghee.
Companies, Country: Energetics Research Institute, Nanyang Technological University, Singapore

9:40 am - 10:00 am

10:00 am - 10:15 am

75 / Possible coming changes in French explosives safety
regulations. Authors: Regis Guegan/ Deputy French Competent Autho-
rity. Companies, Country: DGA/INSP/IPE/ France

Round table "European Regulations on Pyrotechnics"

56 / Non-intrusive Diagnostics with X-ray CT Device of Microstructure

in Composite Propellants Containing High Amount of Aluminum.

Authors: Shimada, T., Kitagawa, K., Kosuge, H., Hasegawa, H., Fukunaga, M., Miyachi, H. Companies,
Country: Japan Aerospace Exploration Agency

GTPS Reliability Workshop

“ IMPLEMENTATION OF EUROPEAN DIRECTIVE 2007/23/EC
on PYROTECHNIC ARTICLES

A GREAT CHANGE IN EUROPE FOR CONSUMER

AND PROFESSIONAL MARKETS

10:15 am - 12:45 am

Chaired by: Maik SCHMAHL, EC Explosives and Pyrotechnics working
groups chairman

Moderated by: Pierre THEBAULT, SFEPA vice-president and French CEN/
TC 212/WG5 convenor

12:45 am - 2:00 pm

2:00 pm - 2:20 pm

Invited round table participants:
Dietrich ECKHARDT (BAM) as German notified body
Lionel AUFAUVRE (INERIS) as French notified body
Suzelle LALAUT (MEDDTL) as France representative
Heike REJNHOUDT (NEN) as CEN/TC 212 representative

Sessions S7 + S11
Regulations, environment and recycling / Nano energetic materials

80 / Titanium Dioxide Influence On Combustion Of HMX.
Authors: N. Muravyeyv, Yu. Frolov, Alla Pivkina, K. Monogarov, D. Meeroy,
Olga Ordzhonikidze. Companies, Country: Semenov Institute of Chemical
Physcis, Russian Academy of Science, Russia

GTPS reliability commission

Lunch Break

Session §52b
Methodologies for design, reliability and lifetime demonstration, IMness justifications

63 / Influence of the Explosive Charge Characteristics.
Authors: Florian PECHOUX, Bart SIMOENS and Michel LEFEBVRE.
Companies, Country: RMA, Belgium

2:20 pm - 2:40 pm

81 / Blast Effect Assessment for Complex Structure Buildings:
Tests on Models and Numerical Simulations.

Authors: C. COLLET, J. MORICEAU, Y.GUENGANT.

Companies, Country: SNPE Matériaux Energétiques France

31 / Auto-ignition Temperatures for explosives.
Authors: Dr. Krause. Companies, Country: Germany

2:40 pm - 3:00 pm

79 / PRIMEVERE: Safe and clean test facilities for pyrotechni-
cal and hazardous devices.

Author: Thibault DERODE - Gestion des risques majeurs. Company,
Country: ASTRIUM Space Transportation, France

69 / Determination of Laser-driven Flyer Velocity and Integrity Using Photonic Doppler
Velocimetry.
Authors: Sarah Knowles, Mike Bowden. Companies, Country: AWE Plc, UK

3:00 pm - 3:20 pm

27 / Inertization of Nitrocellulose Based propellants.
Authors: M.L. Douet, C.I. Van de Velde and M.H. Lefebvre. Companies,
Country: Laboratory for Energetic Materials - RMA, Belgium.

16 / Characterization of standard and reduced sensitivity RDX samples by differential iso-
conversional analysis of microcalorimetric measurements between 120°C and 150°C.
Authors: Dr. Manfred Bohn. Companies, Country: Fraunhofer ICT, Germany.

3:20 pm - 3:40 pm

68 / Debris Risk Assessment for Industrial Explosive Installation.
Authors:  Y.Guengant, A. Philippe, H. Miermont.

Companies, Country: SNPE Matériaux Energétiques, SFEPA

EUROPYRO 2011 CONFERENCE CONCLUSION

67 / Interest of the evolutions on Xray generator for detonics: ANGELIX example.
Authors:  Etchessahar Bertrand, Nicolas Rémi, Bozier Olivier. Companies, Country: CEA, DAM, DIF, France
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POSTERS SESSIONS

Title Authors Companies Country

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 USA
Gun Propellant Ignition P. DELLA PIETA - C. VELLA SNPE Matériaux Energétiques France
An Overview of ARDEC Pyrotechnics Research, Development and Pilot Plant Capabilities Adriana L. Eng U.S. Army ARDEC, USA
Development of a new pressable XP® explosive composition for medium caliber C. COULOUARN*,

P. LAMY-BRACQ, Y. DUFOUR NEXTER Munitions France
Modelling of melt-cast processes LAMY-BRACQ Peggy NEXTER Munitions France
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 Authors : Mateusz Szala,

Stanislaw Cudzilo, Rafal Lewczuk  Military University of Technology, Poland
Study of Blast Pressure and Fragments Generated by Accidental Explosions. Hervé Suzanne
Comparison of Hydrodynamic Calculations with Experimental Results corresponding author

herve.suzanne@cea.fr,

Roland Letremy, Vincent Mineau,

Michel 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 fir Chemische Technologie

(ICT), D-76327 Pfinztal, Germany
Simulation of pyrotechnic devices submitted to punching loading conditions Camus S., Picart D. CEA Le Ripault BP 16 37260 MONTS France
Evaluation of X-ray computed tomography for assessing the effect of gaps on initiation train reliability G. Flegg Companies, AWE, UK
Activated Aluminium Mattias Liliedahl Companies, Swedish Defence Research Agency (FOI) Sweden
Detonation synthesis of nanosized oxide ceramics P. Gibot, F. Quesnay, J. Mory,

D. Hassler, D. Spitzer Companies  ISL/CNRS France
A study of separation mechanism in the ball type bolt using dynamic separation test YeungJo Lee, SongHae Koo,

HongBin Jang Companies, Agency for Defense Development, Korea
PRIMEVERE : A secured infrastructure design example Author : Thibault DERODE -

Gestion des risques majeurs ASTRIUM Space Transportation, France
ZZ7P with reduced sentivity. J.M. Darrigrand, NEXTER Munitions, France
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Where
Palais des Congrés
12, boulevard Général Leclerc
51722 Reims cedex
Access
By air 3 daily return trips to standard fare for a

e Paris-Roissy Charles de
Gaulle Airport: 30 min
by TGV

e Paris-Orly Airport:
1h30 by shutile

® Paris-Vatry Airport:
1h0O by shuttle.

By train

® Reims centre TGV
station, shortwalking
distance from the
Congress Centre.
9 daily return trips to
Paris in 45 min.

® Reims Champagne-
Ardenne
TGV station, 5 kms
from the City Centre.

Paris in 40 min. Roissy
Charles de Gaulle in
30 min Strasbourg

in Th50 Nantes in
3h15, Rennes in 3h17
Bordeaux in 4h36,
London in 4h10, Lille in
1h34 For any railway
timetable or price
information:

www.voyages-sncf.com:

36 35 (7days a week
from 7am to 10pm)
We can help you for
you frain tickets to
obtain discounts.

The SNCF Congress
Departmentcan grant
your participants20%
discounts on the

train return trip. See
the conditions with
the Service Congrés
SNCF,:

+33 (0)157 23 61 05

By road

e Accessible through
3 motorways :
A 4 -E 50 (Paris -
Strasbourg- Germany)
A 26 -E 17 (Calais
- lyon - Mediterranean)
A 34 -E 46 (Ardennes
- Belgium)

Poster session

Poster session will be held permanently during the entire seminar.

Panels will be provided.

Posters must be displayed on Monday evening before 8.00 pm

Present your products and technologies

Exhibition

Booths still available on site including advertising in proceedings

and seminar attendance.

Booths must be ready for visit before end of early registration

(Monday 8.00 pm) and open until Thursday noon.

For more information, please contact the organisation at :

secretariat@afpyro.org

Companions activities

A program, referring to companion’s activities can be proposed on demand

at registration desk.

The workshop on Pyrotechnic Combustion Mechanisms is organised
by the International Pyrotechnics Society

on May 14, 2011 in Reims/France as side event to the EUROPYRO 2011 Seminar.

More information shortly on the IPS website.

For registration to the 8th IPS Workshop :

Check information on the IPS website or to e-c.koch@msiac.nato.int
or astappa@sandia gov




GTPS which stands
for “Groupe

de Travail de
Pyrotechnie” was
created 42 years
ago as a forum
to exchange

and enhance
expertise among
its members; it

is still gathering
main French
Organisations
and national
Bodies involved
in Explosives and
Pyrotechnics.

o
o
D\
Q.
(o
-
=
O

More information
on GTPS and

issues on:
www.afpyro.org
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GTPS Members list

ASTRIUM ST
AUTOLIV LIVBAG
AUTOLIV NCS
CNES

CEA

DASSAULT AVIATION
DAVEY BICKFORD
DCSSF

DHGA

ENSIB

ENSIETA

ENSMA

INERIS

ISL

IUSTI

LACROIX Defence and Secutity

MBDA France
NEXTER Munitions
EPC-Groupe
NOBEL SPORT
ONERA
PYROALLIANCE
ROXEL

SNECMA

SNPE Matériaux Energétiques

TDA
TETHYS

REGISTRATION

SYropyTo

Registration fees depend of effective date of payment and include:
e Attendance to the seminar and proceedings

¢ Welcome drink, lunches and coffee breaks at seminar venue

* Welcome reception, cathedral visit and official diner

Payments in Euros, VAT 19.6% included

Before/After 15/4/2011:

Attendee: 890/990 €
IPS member: 840/940 €
Accompanying person/booth holder: 250 €

Refund policy

Before April 15™: 100% minus 100€ (for management cost)
From April 15 to 30™: 50% minus 100€ (for management cost)
After April 30™: No refund

REGISTRATION FORM

Register on internet :

Room rates from 44 to 140 €.
Blocks of rooms have been reserved by organisation and are guaranteed until
April 15th on first come, first served basis.

YOUR CONTACTS: For any request on registration, accommodations, travel, payments
Exhibition contact : AFP ZA de Signes BP 50785 83030 TOULON
Cedex
or

23



PYROTECHNICS

First Announcement
The 38" International Pyrotechnics Seminar
June 10 - 15, 2012
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FOUNDED 1968

The 38th International Pyrotechnics Seminar

will be held at the Westin Tabor Center Hotel, Denver, Colorado, USA, on June 10-15, 2012.

DENVER, COLORADO

The Westin Tabor Center Hotel (http://www.westintaborcenterdenver.com/) is located at 1672 Lawrence Street,
Denver, Colorado 80202 on the famous 16th Street Mall. The 16th Street Mall is a 16-block long pedestrian and
transit mall that serves as the retail core of downtown Denver. The Westin Tabor Center Hotel is also located
near the Colorado Convention Center, Invesco Field at Mile High, Coors Field, and the Denver Performing
Arts Complex. Colorado’s “mile-high” Capital, Denver, is located in the South Platte River Valley on the high plains,
just 12.8 miles east of the foothills of the Rocky Mountains. There are many stores, restaurants and tourist
attractions in easy walking distance of the hotel. ~Easy transfer from the airport to the hotel can be by Super-
Shuttle bus.

SEMINAR TOPICS

Subjects of interest for this Seminar include pyrotechnics, propellants and explosives and devices that utilize
these materials, processes used to make them, and the physical and chemical principles and processes
involved in their design, characterization, reaction, testing, operation and aging.

¢ Allaspects of Pyrotechnics

¢ Fuel/oxidizer formulations

¢ Insensitive materials

¢ Sensitivity and safety

¢ Environmental considerations

¢ Nano-particles in energetic materials

¢ Testing methods and devices

¢ Manufacturing processes; twin-screw extruders, coacervation, co-precipitation, etc
¢ Computational methods applied to energetics

¢ Improvised explosive devices (IEDs)

4 Initiators and initiation

¢ Regulations and standards applicable to energetics; STANAGs, etc

¢ Synthesis and composition of explosives and other energetic composites
¢ Unusual applications of energetic materials


http://www.westintaborcenterdenver.com/
http://www.denver.org/what-to-do/shopping/detail?memid=2435&wc=Shop&s=1&k=&l=140&c=0&gf=

ABSTRACTS for PAPERS and POSTERS

An official call for papers will follow this first announcement. Abstracts for Papers and Posters may be
submitted for inclusion in the Seminar at any time up to December 18, 2011 and should be no more than 500
words in length. You may indicate your preference for presentation in oral or poster session. Full
manuscripts from both types of presentations without distinction will be included in the proceedings.
Guidelines on how to prepare the manuscript for publication will be published on the IPSUSA.org website
and also sent to the authors. Selection of the papers to be given at the Seminar will be made in January 2012,
and a list of papers for oral and poster presentation will also be published and posted on the website in
January 2012. The proceedings of the Seminar will be published in hard copy and as a CD. Both will be
distributed at the Seminar.

SPECIAL EVENTS

Some of the special events being planned include a registration informal reception on Sunday evening with ample
food, a casual get-together dinner on Monday, a special outing and dinner on Thursday evening and our traditional
wine-and-cheese reception on Friday afternoon.

REGISTRATION
Registration, hotel reservations, and abstracts will all be handled through the Seminar Coordinator:

Linda Crouse - IPS 2012 Coordinator
NTS — National Technical Systems
7961 Shaffer Parkway, Suite 2
Littleton, Colorado 80127-3735 USA

Phone: (303)539-1000 Fax: (303) 539-1640
E-mail: linda.crouse@ntscorp.com

Questions about details of the logistics for registration and other arrangements may be directed to her.

FURTHER INFORMATION

Mr. Larry Brown of NTS — National Technical Systems, larry.brown@ntscorp.com and Dr. Sara Pliskin of the Naval
Surface Warfare Center — Crane, sara.pliskin@navy.mil will chair this Seminar. As information about the Seminar
becomes available, it will be posted on the website at http://ipsusa.org/index2.htm. If you wish to be placed on the
mailing list for announcements of the Seminar, please contact Mrs. Linda Crouse at linda.crouse(@ntscorp.com,
phone 303-539-1000, and fax 303-539-1640. Copies of proceedings from previous Seminars held in the US (and
some non-US) are available in book and CD form for sale at http://www.ipsusa.org/pubs.htm.

LET US KNOW

We would be glad to hear of your interest or intention in regard to attendance and presentation of a paper or
poster. Inclusion of your email address will greatly speed communications. There is no obligation and no payment
is required at this time.

Please notify Linda Crouse, NTS to receive future mailings.
Linda Crouse, NTS — National Technical Systems ¢ 7961 Shaffer Parkway, Suite 2, ¢ Littleton, CO 80127-
3735 USA ¢ Ph.(303)539-1000 ¢ Fax(303)539-1640 ¢ E-maillinda.crouse@ntscorp.com
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