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Editorial 
 
Dear Madams and Sirs, 
 
Lo and behold, the Christmas Holidays is coming up! How fast 
time flies on by! This Christmas issue features a report on the 
latest AEMS by Dr. Brusnahan, what’s HOT right now in 
pyrotechnics by Dr. Koch and Mr. Straathof, together with 
notable publications, and there is an announcement by Dr. 
Koch on the upcoming Workshop on Pyrotechnic Combus-
tions next June. There are also announcements of upcoming 
international conferences and What’s Up Around the Globe! 

We wish you a Merry Christmas and a Happy and Safe         
New Year!  

Best wishes,  

 

Shingo Date 
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A Word from the President 
 
Dear Friends and Members of the Society, 
 
The festive season is fast approaching and soon we will be 
saying goodbye to 2016 and welcoming in a New Year. 
 
It is difficult to believe that it is almost six months since the 
very successful International Pyrotechnics Seminar (IPS) in 
Grand Junction. My thanks to Shingo Date for publishing such 
a comprehensive Special Edition of the Newsletter, complete 
with an extensive gallery of images showing how the meeting 
evolved. It was a great reminder of the week where we meet old 
friend and hopefully made some new ones. 
 
I would also like thank the many people involved in organising 
the last meeting especially the board members of IPUSA 
Seminars Inc., the meeting co-chairs Lori Groven and  
Anthony Shaw, and especially to Linda Crouse, not least of all 
for finding the dinner venue, what a great evening!  
 
Since the IPS, the Society’s Wiki page has been updated to 
reflect some of the changes in the board, please take a look: 
 
https://en.wikipedia.org/wiki/International_Pyrotechnics_Soci
ety 
 
In addition, the links to some of the past proceedings have 
been updated and additional information has been added to the 
page; if you have any suggestions of information that could be 
added please contact one of the IPS board members. 
 
For a complete list of past proceedings and papers presented at 
previous meetings please visit the IPUSA website page: 
 
http://www.ipsusa.org/semlist.htm 
 
Although we have not sanctioned an IPS in 2017 there will be a 
Combustion Workshop in late June, it is linked to the 
International Conference of ICT. I encourage you to support 
both meetings. Hopefully we can look forward to a bumper 
crop of pyrotechnic papers and presentations for the next IPS 
that will be held on 8th to 13th July, 2018 at the Marriott Hotel 
in Fort Collins, Colorado, USA. 
 
Finally, I would like to wish you all a Merry Christmas and a 
Happy New Year 
 
Trevor Griffiths 
 

Report on the 5th Australian 
Energetic Materials Symposium 
(AEMS)  

On 26th-28th September 2016, the 5th Australian Energetic 
Materials Symposium (AEMS), presented by the Centre of 
Expertise in Energetic Materials, was held at Flinders in the 
City, Adelaide South Australia. 

 

There was an attendance of 70 delegates at the symposium with 
representatives from four nations (Australia, USA, South Korea, 
and Netherlands). There were two keynote lectures, four 
invited lectures and 26 oral presentations given during the 
symposium on the following focus areas: 

• Forensic Examination of Explosives 
• Characterisation of Energetic Materials 
• Advanced Manufacturing and Processing 
• Advanced Materials 
• Explosives Safety, Training and Lessons 

Learnt 
• Green and Nano Energetics 
• Degradation of Explosives 

Some of the notable presentations included: 

Beyond Detection and Identification: Chemical Analysis of Explosives for 
Forensic Profiling and Intelligence Purposes, Professor Arian van 
Asten, Netherlands Forensic Institute 
 
Research into Improvised Explosives (HME), Professor Jimmie 
Oxley, University of Rhode Island  
 
Detection of Triacetone Triperoxide (TATP) in Blood using 
SPME GC-MS ‘Improved Detection of TATP in Blood’, Ms 
Caitlin Schmaal, CEEM Flinders University, Winner of 
best Honours level presentation 
 
Introduction to Physical Measurements of Pyrotechnics, Dr Jay 
Poret, ARDEC  
 
Coating of Energetic Materials using Resonant Acoustic Mixing, 
Dr Merran Daniel, DST Group  
 
Angellala Creek Ammonium Nitrate Vehicle Explosion 
Investigation, Mr Ryan Brogden, Queensland Department 
of Natural Resources and Mines  
 
Ceramic Materials as Pyrotechnic Fuels – Characteristics, 
Benefits & Drawbacks, Dr Anthony Shaw, ARDEC 
 
Qualification of the M194 Yellow Smoke Hand Held Signal: 
From laboratory to Demonstration and Back, Dr Jared 
Moretti, ARDEC 
 
A Comparison of TNT Degradation Patterns in Simulated and 
Actual Post-Blast Soils, Ms Holly Yu, Curtin University, 
Winner of best PhD level presentation 
 

On Tuesday 27th September the technical content of the 
symposium finished early and all the symposium delegates 
undertook a tour of Adelaide Oval prior to the symposium 
dinner also held at the Adelaide Oval in the South Australian 
Cricket Association (SACA) Committee Room. The tour 
exposed the symposiums international guests to Australia’s 

https://en.wikipedia.org/wiki/International_Pyrotechnics_Society
https://en.wikipedia.org/wiki/International_Pyrotechnics_Society
http://www.ipsusa.org/semlist.htm
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sporting culture, particularly cricket and Australian Rules 
football. 

 

At the completion of the symposiums, a workshop titled 
‘Energetic Materials Research in an Academic Environment’ 
was held. The workshop was facilitated by Defense Science and 
Technology (DST) Group and included representatives from 
Australia’s universities, industry and international government 
defence laboratories and universities. The goal of the workshop 
was to determine viable collaborative energetic materials 
research opportunities within Australia and overseas. 

 

Planning for the 6th Australian Energetic Materials Symposium 
is currently underway and will be held in 2018. For further 
information please visit 
http://www.flinders.edu.au/science_engineering/caps/researc
h/ceem/aems/. 

 

Dr Jason Brusnahan 

Defence Science and Technology Group, Australia 

 

What’s HOT in Pyrotechnics! 

Safer Pyrotechnic Obscurants based 
on Phosphorus(V) nitride 

 

 

Fig. 1 Combustion of P3N5/KNO3 model obscurant formulation © 
Lutradyn 

IPS members Dr. Ernst-Christian Koch, Germany and Prof. 
Dr. Stanislaw Cudzilo, Poland report on the surprising find-
ings, that phosphorus(V) nitride, P3N5, can replace red phos-
phorus, PR, as a safe, stable and advantageous fuel and aerosol 
source in pyrotechnic obscurants. 

 
Pyrotechnic obscurants are used extensively as vital protection 
measures for personnel, vehicles and naval vessels in military 
theatres and to safeguard critical civilian infrastructures against 
terrorist attacks. 
State of the art obscurants use red phosphorus, PR, as a fuel. Its 
combustion to P4O10 and the consecutive, hydrolysis and hy-
dratization yields an aerosol (H3PO4 × n H2O) with masses up 
to 10 times the weight of the initial amount of PR not available 
with any other pyrotechnic material. In addition the aerosol has 
a high extinction coefficient in both the visible and far infrared 
(l = 8-14 µm) and is relatively uncomplicated with regards to 
environmental impact and human health. However a number 
of disadvantages of PR are evident: 
Pure PR readily ignites if subjected to friction or impact. Pyro-
technic formulations for obscurants containing PR and nitrates 
are even more sensitive to friction and impact and hence acci-
dents frequently occur in the manufacturing industry and while 
handling these smoke munitions which has led to innumerable 
injuries and fatalities over the decades. 
Accidental contact between PR and chlorates or perchlorates 
even effects violent explosions. Therefore, explosive law forces 
companies have to run separate and self-contained PR-
manufacturing lines. These however require large investments 
which cause non-competitive product prices and object the 
overall availability of protective obscurants.  
PR is inherently prone to hydrolytic decomposition to yield 
phosphine, PH3, and a series of phosphoric acids. PH3 endan-
gers the personnel working with PR and together with the acids 
formed compromises the safety and stability of the munitions 
based thereon. Therefore cost-intensive surveillance and design 
solutions for obscurant munitions are necessary to cope with 
these flaws.  
We have now found that commercially available a-phosphorus 
nitride, P3N5, can be safely mixed with a range of oxidizers 
including KNO3, KClO4, NH4ClO4 (AP), NH4NO3 and even 
KClO3. The corresponding formulations (except for AP) are 
surprisingly insensitive to friction and only mildly sensitive to 
impact! Model obscurant formulations based on P3N5/KNO3 
yield a dense aerosol and burn rates two orders of magnitude 
faster than common PR/KNO3 outperforming state of the art 
obscurants. In addition P3N5 under specified NATO test condi-
tions does not form any PH3. 
These results therefore constitute a landmark in the research 
for pyrotechnic obscurant formulations that have improved 
stability, performance and safety. 

http://onlinelibrary.wiley.com/doi/10.1002/anie.201609532/a
bstract  

Angewandte Press report: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-
3773/homepage/press/201640press.html  

 
Ernst-Christian Koch 

 

http://www.flinders.edu.au/science_engineering/caps/research/ceem/aems/
http://www.flinders.edu.au/science_engineering/caps/research/ceem/aems/
http://www.lutradyn.com/
http://www.lutradyn.com/home/about/
http://www.wtc.wat.edu.pl/index.php/en/8-wydzial-home/268-dr-hab-inz-stanislaw-cudzilo-prof-wat-2
http://www.wtc.wat.edu.pl/index.php/en/8-wydzial-home/268-dr-hab-inz-stanislaw-cudzilo-prof-wat-2
http://onlinelibrary.wiley.com/doi/10.1002/prep.201680531/full
http://onlinelibrary.wiley.com/doi/10.1002/1521-4087(200101)26:1%3C12::AID-PREP12%3E3.0.CO;2-T/full
http://onlinelibrary.wiley.com/doi/10.1002/prep.200700212/abstract
http://onlinelibrary.wiley.com/doi/10.1002/anie.201609532/abstract
http://onlinelibrary.wiley.com/doi/10.1002/anie.201609532/abstract
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-3773/homepage/press/201640press.html
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-3773/homepage/press/201640press.html


4 
 

TNO first to fire gun using 3D-
printed gun propellant! 

Last month (October 2016), researchers at the Energetic Mate-
rials department of TNO performed the first ever firing of a 
projectile using 3D-printed gun propellant. This achievement 
was the result of 3 years of material and process development, 
leading to a highly energetic composition, which can be pro-
cessed in a commercially available 3D-printer. The goal of this 
research is to gain better performance and greater flexibility in 
the manufacturing of energetic products.  

Since common energetic materials (EM) are not compatible 
with existing 3D-printing techniques, the Energetic Materials 
department worked closely together with the Additive Manu-
facturing and Material Solutions groups of TNO to develop a 
new type of EM that can be processed in a standard 3D-printer. 
The initial focus has been on printing gun propellants, as it is 
believed that this group of products can benefit most from an 
increase in design freedom, and also because it would be the 
most challenging as a result of the fine details required.  

After the successful firing of a 30 mm cannon using 3D-printed 
gun propellant disks (see images below), the work on 3D-
printing of energetic materials at TNO continues at full speed. 
It will no longer focus solely on gun propellants, but also on 
rocket propellants, explosives and pyrotechnics. 
For more information please contact: Michiel H. Straathof 
 

 

Pic.1 3D-printer. (Photo taken by Michiel H. Straathof) 
 

 
Pic.2 30 mm cartridge with 3D-printed propellant charge. (Pho-
to taken by Michiel H. Straathof) 
 

 

Pic.3 30 mm gun. (Photo taken by Michiel H. Straathof) 
 

 

Pic.4 Witness plates. (Photo taken by Michiel H. Straathof) 
 

Michiel H. Straathof 
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Latest notable works by IPS 
members 

Peer-Reviewed Publications: 
E-C. Koch, S. Cudzilo, Safer Pyrotechnic Obscurants Based on 
Phosphorus(V) Nitride, Angew. Chem. Int. Ed. 2016, 55, 1 – 5 
http://dx.doi.org/10.1002/anie.201609532 
 
J. S. Brusnahan, A. P. Shaw, J. D. Moretti, W. S. Eck, 
Periodates as Potential Replacements for Perchlorates in 
Pyrotechnic Compositions, Propellants, Explosives, 
Pyrotechnics, in press. 
DOI: 10.1002/prep.201600084 
 
M. A. Romero, J. C. Cortes Morales, E. González-Zamora, A. 
Gutiérrez-Carillo, 2,4-Dinitrophenyl and Pentaerythrityltrini-
trate as Explosophoric Units in the Synthesis of New Energetic 
Materials, Synthesis 2016, 48, 3794–3802 
DOI: 10.1055/s-0035-1561474 
 
L. A. Wingard, P. E. Guzman, J. J. Sabatini*, "A Chlorine 
Gas-Free Synthesis of Dichloroglyoxime," Organic Process 
Research & Development, 
2016, 20, 1686-1688; 
http://pubs.acs.org/doi/abs/10.1021/acs.oprd.6b00252 
 
L. A. Wingard, P. E. Guzman, E. C. Johnson, J. J. Sabatini*, 
G. W. Drake, 
E. F. C. Byrd, " Synthesis of bis-Isoxazole-bis-Methylene 
Dinitrate: A Potential Nitrate Plasticizer and Melt-Castable 
Energetic Material," 2016, 
DOI: 10.1002/cplu.201600470; 
http://onlinelibrary.wiley.com/doi/10.1002/cplu.201600470/a
bstract  
 
Patents: 
C. M. Csernica*, K. D. Oyler, J. J. Sabatini, N. Mehta, "Non-
Toxic Primer Mix," US 9409830 B1, 9 August 2016; 
https://www.google.com/patents/US9409830 

Keep the Community informed 

Whether you have been awarded a prize, you have been pro-
moted, you have transitioned to another job, taking a sabbatical 
year, whatsoever it is, please let the community know and drop 
us an e-mail at the following address:                              
sdate@nda.ac.jp. 

 

13th Workshop on Pyrotechnic Com-
bustion Mechanisms -  
“THERMITES – Versatile Energet-
ic Materials” 
 
This workshop is held on Monday June 26, 2017 at the Fraun-
hofer ICT in Pfinztal/Berghausen, Germany in conjunction 
with and adjacent to the  

48th International Annual Conference of the Fraunhofer ICT 
held from June 27-30 2017 in Karlsruhe, Germany. 

 

Invited Speakers 
 
Prof. Dr. Laurent CATOIRE ENSTA Paris, France 

Dr. Zac DOORENBOS Innovative Materials & Process-
es, USA 

Prof. Dr. Alexander GROMOV Georg Simon Ohm TU, Nürn-
berg, Germany 

Dr. Bill PROUD Imperial College London, UK 

Dr. Carsten WEINHOLD SCHOTT North America, USA 

 
LUTRADYN - Young Scientist Award 
 
This award is to support young scientists and engineers to 
attend and present at the 13th International Workshop on Pyro-
techic Combustion Mechanisms, “Thermites – versatile Ener-
getic Materials”, June 26, 2017 at the Fraunhofer ICT in Pfin-
ztal/Karlsruhe Germany.  
 
The award comes with a remuneration of 500,-- EUR. 
The fee for attending the workshop is waived for the award 
winner. 
 
Full requirements and eligibility can be downloaded from: 
 
http://www.lutradyn.com/home/wpc/ 
 
The full paper with a cover letter explaining the importance of 
the presented work and a curriculum vitae must be sent no later 
than January 15, 2017 to award@lutradyn.com   
 
Notification of the award wil be made by February 15, 2017 

 
International Advisory Committee 
 
Marc Comet ISL, FRANCE 

Shingo Date 
 

National Defense Academy, JAPAN 

Nigel Davies 
 

Formerly Defence Academy, UK 

Ken Smit Defence Science Technology Group, 
AUSTRALIA 

 

 
Workshop Co-Chairs 
 
Ernst-Christian Koch,  Lutradyn, GERMANY 

Sebastian Knapp,  Fraunhofer-ICT, GERMANY 

 
 

http://dx.doi.org/10.1002/anie.201609532
doi: 10.1002/prep.201600084
doi:%2010.1055/s-0035-1561474
http://pubs.acs.org/doi/abs/10.1021/acs.oprd.6b00252
http://onlinelibrary.wiley.com/doi/10.1002/cplu.201600470/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cplu.201600470/abstract
https://www.google.com/patents/US9409830
http://www.ict.fraunhofer.de/de/veranstaltungen_messen/veranstaltungen/jahrestagung.html
http://www.lutradyn.com/home/wpc/
http://www.lutradyn.com/home/wpc/
http://www.lutradyn.com/home/wpc/
http://www.lutradyn.com/home/wpc/
http://www.lutradyn.com/home/wpc/
http://www.lutradyn.com/home/wpc/
http://www.lutradyn.com/home/wpc/
mailto:award@lutradyn.com
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Fees 
 

Speakers                              Free admission 
Regular rate:                                                  200 EUR 
Student rate, < 30 years of age:                      100 EUR 
Lutradyn - Young Scientist Award Winner:    Free admission 
 
 
The fee includes breakfast, lunch and coffee breaks and a flash 
drive with presentations. 

 

Registration 
Please register by sending an email 
to: registration@lutradyn.com  

 

Mission 

The Workshop on Pyrotechnic Combustion Mechanisms 
(WPC) was founded in 2004. This occurred in an effort to 
provide a forum for scientists, engineers and technicians 
working in the field to facilitate an intensified exchange of ideas 
on the combustion mechanisms of pyrotechnic and other 
energetic materials. Since then the workshop is held 
intermittently adjacent to topically related conferences or 
seminars. 

 

 Concept 
The workshop typically commences around 8 am with a get-
together breakfast in the conference room, offering the 
opportunity to register and to meet with the presenters and 
other participants. Starting at 9 am the workshop features 
presentations of about an hour duration and sufficient time to 
facilitate discussion between the presenters and audience. 
Coffee breaks and a lunch break are held in the same room to 
avoid spread-out and unnecessary interruption of streams of 
thoughts. The workshop closes with a wrap-up session and 
dissemination of the presentations to the participants on a flash 
drive. 

To get an idea about the concept access the free-of-charge 
proceedings of the 1st Workshop on Pyrotechnic Combustion 
Mechanisms 2004 here. 

Ernst-Christian Koch 

 

 

For the first time ever, members of the Society now have access 
to a complete digital collection of past IPS Proceedings in the 
"members only" area of the IPS website, at 
http://www.intpyrosoc.org. This area also contains archived 
newsletters, and other files that may be of interest to the 

membership. To register for access to these portions of the 
website, FIRST please be sure your membership is paid and up-
to-date. Payment information may be found here: 
http://www.intpyrosoc.org/join/. Then, follow the 
instructions for website registration: 
http://www.intpyrosoc.org/registration/ . 

1st August 2016 
 
 
The IPS website (www.intpyrosoc.org) was rebuilt in late 2015. 
It features a series of high-resolution rotating images on the 
main page. IPS members are invited to contribute 
images/artwork for display here, with the goal of refreshing the 
imagery on a regular basis, at least once per year. Members are 
encouraged to create images based on their own area of 
research, and it is recommended that the content be primarily 
graphical in nature, with a minimal amount of text (or no text). 
Before submitting your images for consideration, please note 
the following recommendations. The theme must be related to 
energetic materials and of interest to the Society. The resolution 
should be 300 dpi, and the size should be 1170 px width by 500 
px height (3.90 by 1.67 inches at the specified resolution). The 
images must not have any copyright restrictions; they cannot 
contain material subject to third party copyright. Additionally, 
where applicable, the content must be approved for public 
release. For consideration, please send images to the IPS 
Archivist, Dr. Anthony P. Shaw. 

27th July 2016 
 
 
Anthony P. Shaw 

 

Please follow the official Twitter account of the International 
Pyrotechnics Society and have some fun! 
https://twitter.com/intpyro 

Corporate Members of IPS 

 
  
 

 
 
 

 
Announcements on IPS Website 

Follow us on Twitter! 

mailto:registration@lutradyn.com
http://www.lutradyn.com/home/wpc/
http://www.intpyrosoc.org/
http://www.intpyrosoc.org/join/
http://www.intpyrosoc.org/registration/
https://twitter.com/intpyro
http://www.lutradyn.com/




First Announcement of  

20th International Seminar 

Venue – lecture hall A1, University of Pardubice 

April 26 – 28th, 2017 

The twentieth consecutive seminar on 

new trends in research of energetic 

materials (NTREM) is intended to be a 

world meeting where junior scientists 

and students meet with each other 

and also with well-established experts 

working in the fields of teaching, 

research, development, processing, 

analyzing and application of all kinds 

of energetic materials. The goal the 

organizing committee is to create a 

pleasant atmosphere where young 

specialists from various countries will 

have an opportunity to exchange 

professional information as well as 

gain personal contacts. 

New Trends 

in Research 

of Energetic Materials 

 
topic 

20 years - where we were and  

where we are going 

University of Pardubice 

Faculty of Chemical Technology 

Institute of Energetic Materials 

Czech Republic 

The entry is fee of charge to enable 

attendance of students and junior 

researchers.   

A voluntary donation of about €100 - 

to help co-sponsor the seminar will be 

greatly appreciated from well 

established participants. 

Official Language 

The official language is English. 

Dates 

Abstract – 31st, December 2016 

Full text – 20th, March, 2016 

Dates 

Official Language 

Registration Fees 



Kutná Hora 
Hádek u Nechanic 

The seminar will traditionally take 
place at the main lecture hall of the 
University of Pardubice. The venue is 
conveniently accessible by walk from 
practically any hotel in the city center.  

Walk through small historical center 
 of Pardubice, visit of the castle in 
town or the castle on Kuneticka hora 
by inline skating trail can help relax 
after the day of lectures. Some nice 
historical landmarks are further 
located nearby and are easily 
accessible by car or train. 
 

LECTURE PROGRAM 

Venue    Wednesday April 26th  

 

Address 

08:40 Seminar opening 
09:00 12:30 Lectures 
12:30 13:50 Lunch break 
14:00 17:40 

09:00 12:30 Lectures 
12:30-13:50 Lunch break 
14:00 15:00 Lectures 
15:00 17:00 Poster session 
18:00 22:00 Banquet (at Pardubice’s Castle) 

Institute of Energetic Materials 

Faculty of Chemical Technology 

University of Pardubice 

Studentska 95, Pardubice 

532 10 Czech Republic,  EU  

Friday April 28th  

09:00 12:00 Lectures 
12:50 Closing remarks  & Prize awarding 

prof. Svatopluk Zeman 
phone:  (+420) 46 603 8023 
e-mail:  seminar@ntrem.com 
web:  www.ntrem.com 

Contact 

The city of Pardubice is located in East 
Bohemian plains about one hour by 
train from Czech capital - Prague.  

Travel Tourist information 

Framework program  
        of the 20th Seminar NTREM 

www.czechtourism.com/t/pardubice/ 

Thursday April 27th  



10th Heat Flow Calorimetry Symposium-

Energetic Materials (HFCS-EM) 
WEBSITE COMING! 

Topics: 

• Performance evaluation of energetic materials regarding chemical compatibility, stability, ageing and in-service time periods 

• Decomposition kinetics of energetic materials – mechanisms, kinetic descriptions 

• Modelling and simulation of thermal effects and hazards 

• Use of heat flow / thermal behavior of energetic materials / chemicals in designing and manufacturing 

• Safety assessment of energetic or decomposing chemicals using heat flow techniques 

• Testing – measurements and assessment procedures 

• Instrumental improvements and innovations 

• Regulations and standards 

• Other thermal methods (DSC, ARC) 

Date: 22-25 May 2017 
Place: Crane, IN USA 

Host: Naval Surface Warfare Center, Crane Division 
Conference Chair: Dr. Sara K. Pliskin (sara.pliskin@navy.mil) 

Steering Committee Members: 
Dr. Manfred A. Bohn, Fraunhofer ICT, Germany 
Dr. Beat Vogelsanger, Nitrochemie, Switzerland 
Mr. Wim de Klerk, TNO Defence, Security and Safety, The Netherlands 
Ms. Helge Schimansky, Rheinmetall Denel Munition, South Africa 
Dr. Sara K. Pliskin, NSWC Crane, USA 
Ms. Terhi Merilainen, FDRA, Finland 
Mr. Alan Macdonald, AWE, England 
 



Announcement and 
Call for Papers

48th International Annual 
Conference of the Fraunhofer ICT
June 27 – 30, 2017

Convention Center,
Karlsruhe, Germany

Energetic 
Materials
Reactivity 
and Modelling

The Fraunhofer Institute for Chemical Technology ICT

The Fraunhofer ICT in Germany is a unique research and development 
facility with competence in the fields of energetic materials, energetic 
systems, polymer engineering, applied electrochemistry and environmental 
engineering. It comprises the entire spectrum from basic research tasks to 
application in products according to its customers‘ needs. In the field of 
propellants and explosives the Fraunhofer ICT, with its 500 employees, is 
the only research institute in Germany to perform contractual research for 
the Federal Ministry of Defence, the national and international defence 
industry as well as commercial clients. Founded in 1959, the Fraunhofer 
ICT has gained an international reputation, especially in the fields of:

•	 Material and processing technology
	 –	 Formulation, characterization and manufacturing of energetic and 	

	 polymeric materials
	 –	 Mechanical and chemical processing technology
	 –	 Substance and material properties and structure analysis
•	 Combustion, reaction kinetics
	 –	 Physical and chemical analysis of combustion and detonation  

	 phenomena
	 –	 Energy balance and conversion
	 –	 Sensor technology
•	 Environmental and safety engineering
	 –	 Gas explosions and hazards
	 –	 Environmental testing
	 –	 Waste disposal and recycling

Conference Management

Fraunhofer-Institut für Chemische Technologie ICT
Attn. Manuela Wolff
P. O. Box 12 40
76318 Pfinztal (Berghausen)
Germany

Phone  +49 721 4640-121 or -0
Fax  +49 721 4640-120
manuela.wolff@ict.fraunhofer.de
www.ict.fraunhofer.de 



48th International Annual Conference  
of the Fraunhofer ICT

International Annual Conferences of  the Fraunhofer ICT...

... with a different emphasis each year, cover scientific and technological
progress in the entire field of energetic materials and the related discip-
lines. Held annually for over 40 years, the conferences have gained world-
wide importance, with hundreds of participants from more than 30 nations 
each year. The conferences are held in Karlsruhe’s modern Convention 
Center, one hour south of Frankfurt International Airport.

Energetic Materials – Reactivity and Modelling

The quality of all energetic systems and applications is based on an 
accurate and predictable sequence of the reaction chain. Small alterations 
of material properties, production process parameters or environmental 
influences affect the proper interaction of ignition and combustion or 
initiation and detonation. Furthermore, new regulations require the 
development of REACh compatible energetic substitutes and green 
materials for military, space and civil applications with comparable 
performance to current systems. But also minor modifications of the 
chemical compositions may alter the functionality of the total system. To 
foresee and overcome such problems a fundamental understanding of 
the total reaction process assisted by experimental characterization and 
theoretical investigations of all chemical and physical components and 
phenomena is indispensable. 

Modern measuring techniques and test methods provide a deep insight 
into the structure and quality of energetic substances and composition 
and allow the investigation of fast high temperature reactions of 
propellants, explosives and pyrotechnics. New chemical and physical 
models combined with actual computer techniques offer the possibility to 
simulate the transient ignition and combustion mechanism of even strongly 
heterogeneous pyrotechnic materials and their effect in use.

Objective of the 48th International Annual Conference of the Fraunhofer 
ICT will be the knowledge exchange on basic research, technical 
implementation, political requirements and industrial usage in respect of 
the forward-looking development, production and application of energetic 
materials related to defense technology, pyrotechnic devices and space 
propulsion.

Chairman of the Conference
Volker Weiser
Fraunhofer ICT, Pfinztal, Germany

Announcement 
and Call for Papers

The Fraunhofer Institute for Chemical Technology is holding its  
48th International Annual Conference on:

Energetic Materials – Reactivity and Modelling

Main topics
•	 Ignition and combustion of energetic materials for military, space and 

civil use
•	 Initiation and detonation processes
•	 Reaction of thermites and metals
•	 Modelling and simulation issues on propellants and pyrotechnics 
•	 Production, characterization and testing of REACh compatible and green 

materials

Presentation
Contributions to the conference can take the form of oral presentations 
(presentation time 20 minutes including discussion) or posters. Please 
submit an extended abstract not exceeding 500 words with optional 
figures and tables together with the exact title and name of the author(s). 
The papers will be published in the Conference Proceedings which will be 
available at the beginning of the event. Guidelines on how to prepare the 
text for publication will be sent to the authors.

Conference language
English

Deadlines
Abstracts (to manuela.wolff@ict.fraunhofer.de)	 December 20, 2016
Reply to authors 	 February 2017
Full papers 	 April 2017
The program will be published in April 2017.



Gyeongbokgung Palace, Seoul (A.D. 1395)

@www.visitse
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Dongdaemun Design Plaza, Seoul 

Poster/oral sessions, KISHEM-3, 
Seoul, Korea, 2014 Bibimbap (Korean food)

Yonsei University, Seoul, Korea

The Organizing Committee is very pleased to invite you to the

combined conference (KISHEM-4 & 2017-IASPEP) of the 4th

International Symposium on High Energy Materials (KISHEM-4)

& 2017 International Autumn Seminar on Propellants, Explosives

and Pyrotechnics (2017-IASPEP), which will be held from

August 29 to September 02, 2017 in Seoul, Korea.

MAIN TOPICS (More information at Homepage: http://www.kishem.co.kr)

To meet future operational requirements, science and technology must be developed to

enhance the performance of energetic materials with improved sensitivity and stability

while providing environmentally acceptable methods for disposal and recycling.

·Propellants

·High Explosives

·Insensitive Munitions

·New Energetic Materials

·Synthesis

· Characterization 

· Physical Properties 

·Ageing

·Performance

·Manufacturing

·Detonation ·Pyrotechnics

·Combustion ·Safety

·Modeling and Theoretical Approaches

· Demilitarization, Disposal and Recycling

IMPORTANT DATES

The Organizing Committee of KISHEM-4 & 2017-IASPEP welcomes

abstract submission for oral and poster sessions. All abstracts presented at the

symposium will be published in the abstract book. Abstracts received by

April 20, 2017 will be considered under the standard review procedure. All

authors accepted for presentation must register for the symposium before

July 31, 2017 in order to confirm their participation.

·Due Date for One-Page Abstract: April 20

· Abstract Acceptance Notice: May 31

· Due Date for Early Registration: June 30

· Session Schedule Notice: July 12

· Due Date for Extended Abstract: July 25

http://www.kishem.co.kr/


ISEM2017 
The 6th International Symposium on 

Energetic Materials and their Applications 

火薬学会 
Japan Explosives Society 

Organized by Japan Explosives Society   http://www.jes.or.jp/isem/2017/ 
     President : Prof. Atsumi Miyake, Yokohama National University 

     Vice President : Mr. Nobuhisa Nakano, Kayaku Japan 

     Symposium Chairman : Prof. Keiichi Hori, Japan Aerospace Exploration Agency 

     Organizing Committee : Shuji Hatanaka (JPA), Koichi A. Hayashi (AGU), Kazuyuki Hokamoto (KU), 

     Hirobumi Kaneko (Japan Carlit), Akiharu Kobayashi (NOF), Zenzaburo Kohzu (Chugoku Kayaku),  

     Takuo Kuwahara (NU), Takehiro Matsunaga (AIST), Gento Mogi (UT), Hidetsugu Nakamura (JES), 

     Jun Nakamura (RISE), Yoshio Nakayama (AIST), Kiyohiko Ogata (Asahi Kasei), Yuji Ogata (AIST), 

     Motohiro Ogatsu (JPA), Nobuaki Sakuma (JESA), Masanobu Suzuki (NK), Yuji Wada (AIST) 

 The objectives of the 6th International Symposium on Energetic Materials and 

their Applications (ISEM2017) include both fundamental researches and industrial 

applications relevant to energetic materials, and are to obtain an overview of the 

most recent international research efforts and to provide opportunities for 

scientists and engineers to establish avenues for cooperation and collaboration. 

 All prospective authors for Oral Presentation and Poster Presentation should 

submit A4 one page abstract with one or two optional figures or tables as per the 

online procedure on the website, http://www.jes.or.jp/isem/2017/ by 19 May, 

2017.  Online submission will be available soon. 

6 – 10 November, 2017, Sendai, Miyagi, JAPAN 

SCOPE 

 
19 May, 2017 Abstract Due 

30 June, 2017 Notification of Acceptance 

31 August, 2017 Early Registration Due 

10 November, 2017 Manuscript Due 

IMPORTANT DATES 

CALL FOR PAPERS 

TOPICS 
The following is the list of topics that this symposium will cover. Any other topics related to energetic materials are also welcome. 

7) Gas Detonation  

-   Gaseous Phase  

-   Equation of State 

-   Shock Processing  

-   Numerical Modeling  

8) Shock Compression of Condensed Matter 

-    Shock Waves in Condensed Phases  

-   Shock Chemistry 

-   Response of Materials under High Strain Rate 

Deformation 

-   Production of Materials by Shock & Detonation 

Loading  

9) Pyro-Technique Safety Devices for Automobile  

-   Airbag Inflator 

-   Pyrolysis & Combustion 

-   Numerical Modeling 

-   New Energetic Compounds  

-   Aging Property 

-   Sensitivity 

-   Disposal 

10) Blast Injury 

-     Blast & Shockwave  

-   Fragmentation 

-   Artificial Modeling of Human Body 

-   Mechanism of Physical Trauma 

-   Medical Treatment for Injury  

11) Miscellaneous 

1) Explosion Safety  

-     New Energetic Compounds  

- Detonation & Deflagration  

- SDT, DDT, XDT  

- Non-Ideal Behavior  

- Equations of State  

- Theoretical Modeling  

- Sensitivity 

- Disposal & Recycling 

- Hazard Assessment 

- Safety Evaluation  

- Analysis of Accidental Events 

- Regulations & GHS  

2) Blasting  

- Explosives Product  

- Initiation Systems  

- Blast Design & Numerical Blast Design  

- Fly Rock  

- Misfires 

- Fragmentations 

- Ground Vibration & Air Vibration  

- Concrete Blasting  

- Blasting Tools & Technics  

- Disposal & Recycling  

3) Propellant and Pyrolant  

-   New Energetic Compounds  

-   Ignition & Combustion  

-   Nano-Materials  

-   Disposal & Recycling  

-   Numerical Modeling & Design 

4) Pyrotechnics  

-   Initiators & Detonators 

-   Safety Devices  

-   Sensitivity  

-   Disposal & Recycling  

5) Fireworks  

-   Pyrotechnics Devices  

-   Advanced Pyrotechnics  

-   The Art & History  

-   Safety  

-   Environmental  

-   Disposal & Recycling  

-   Numerical Modeling & Design  

6) Analysis and Detection of Explosives  

-   Chemical Analysis  

-   Detection  

-   Security System 

-   Counter-Terrorism 

-   Thermal Stability 

MATSUSHIMA 

One of the three most famous 

scenic places in Japan 

http://www.jes.or.jp/isem/2017/


   

  Dr. Kiyoshi Hashizume, 

  Japan Explosives Society, 2-3-22, Azabudai, Minato-ku, Tokyo 106-0041, JAPAN 

  Phone : +81-3-5575-6605,  Fax : +81-3-5575-6607 

  E-mail: ISEM2017@jes.or.jp 

SECRETARIAT 

All the images are provided by the Miyagi Prefecture Sightseeing Section and Tohoku Univ. 

   An accepted abstract will be included in the 

conference abstracts book. Additional papers 

featuring the presentation will be eligible for a special 

issue of the “Science and Technology of Energetic 

Materials”.  

 

VENUE 

 Sakura Hall at Tohoku University, in “the City of Trees” 

Sendai, Miyagi, JAPAN.  

LANGUAGE 

 

PUBLICATION 

 

EVENTS 

 

The official language at the symposium is English. 

The social program will include an excursion to 

MATSUSHIMA and a farewell banquet. 

Sendai Castle Masamune Date / Sendai City 

ACCESS 

Sendai City 



What's Up Around the Globe (as of 9 December 2016)                                                                                                    
Date Name of Conference Venue Organizers Conference Home Page
2017

29~1 Feb 43rd Annual Conference on Explosives and Blasting Technique Orlando, FL, USA International Society of Explosive
Engineers https://www.isee.org/conferences/2017-conference

18~21 8th European Combustion Meeting (ECM 2017) Dubrovnik, Croatia University of Zagreb and others http://www.adriacombustioninstitute.org/ecm2017/
24~28 HVIS 2017 Kent, UK University of Kent http://astro.kent.ac.uk/~mcp2/HVIS2017/

25~29 16th International Symposium on Fireworks Omagari, Japan International Symposium on
Fireworks Society http://www.isfireworks.com/

26~28 20th Seminar on New Trends in Research of Energetic Materials (NTREM 2017) Pardubice, Czech
Republic

Institute of Energetic Materials, Faculty of
Chemical Technology, University of
Pardubice

http://www.ntrem.com

22~25 10th Heat Flow Calorimetry Symposium-Energetic Materials (HFCS-
EM) Crane, IN, USA NSWC Crane

http://www.navsea.navy.mil/Home/Warfare-Centers/NSWC-
Crane/Partnerships/Events/HFCS-EM-2017/

23 13th Workshop on Pyrotechnic Combustion Mechanisms (13th WPC) Pfinztal, Germany Lutradyn http://www.lutradyn.com/home/wpc/

24~26 48th International Annual Conference of the Fraunhofer ICT Karlsruhe, Germany Fraunhofer ICT http://www.ict.fraunhofer.de/en/conferences/conferences/ann_conf.html

9~14 31st International Symposium on Shock Waves (ISSW31) Nagoya, Japan International Shock Wave
Institute (ISWI) http://akagi.nuae.nagoya-u.ac.jp/issw31/

29~2 Sep KISHEM-4 & 2017-IASPEP Seoul, Korea The Organizing Committee of
KISHEM-4 & 2017-IASPEP http://www.kishem.co.kr

10~12 EFEE 9th World Conference on Explosives and Blasting Stockholm, Sweden EFEE http://efee2017.com/

11~15 30th International Symposium on Ballistics (ISB) Long Beach, CA, USA International Ballistics Society http://www.ballistics.org/30th_isb.php

6~10 The 6th International Symposium on Energetic Materials and their
Applications (ISEM2017) Sendai, Japan Japan Explosives Society http://www.jes.or.jp/isem/2017/

2018

8~13 43rd International Pyrotechnics Society Seminar Fort Collins, CO, USA IPSUSA Seminars, Inc http://www.ipsusa.org

July

January

April

September

July

November

May

June

August



1st ed. 2017, XX, 1084 p. 673 illus., 344 illus.
in color.

Printed book

Hardcover
▶ 199,99 € | £180.00 | $279.00
▶ *213,99 € (D) | 219,99 € (A) | CHF 266.50

eBook

Available from your library or
▶ springer.com/shop

MyCopy

Printed eBook for just
▶ € | $ 24.99
▶ springer.com/mycopy

Order online at springer.com ▶ or for the Americas call (toll free) 1-800-SPRINGER ▶ or email us at:
customerservice@springer.com. ▶ For outside the Americas call +49 (0) 6221-345-4301 ▶ or email us at:
customerservice@springer.com.

The first € price and the £ and $ price are net prices, subject to local VAT. Prices indicated with * include VAT for books; the €(D) includes 7% for
Germany, the €(A) includes 10% for Austria. Prices indicated with ** include VAT for electronic products; 19% for Germany, 20% for Austria. All prices
exclusive of carriage charges. Prices and other details are subject to change without notice. All errors and omissions excepted.

L.T. De Luca, T. Shimada, V.P. Sinditskii, M. Calabro (Eds.)

Chemical Rocket Propulsion
A Comprehensive Survey of Energetic Materials

Series: Springer Aerospace Technology

▶ Brings together topics that are currently scattered across the
literature, saving the reader time

▶ Presents research from across the world, including from Russian and
Chinese teams whose work is not usually available

▶ Gives new research results in chemical propulsion

Developed and expanded from the work presented at the New Energetic Materials
and Propulsion Techniques for Space Exploration workshop in June 2014, this book
contains new scientific results, up-to-date reviews, and inspiring perspectives in a
number of areas related to the energetic aspects of chemical rocket propulsion. This
collection covers the entire life of energetic materials from their conceptual formulation
to practical manufacturing; it includes coverage of theoretical and experimental ballistics,
performance properties, as well as laboratory-scale and full system-scale, handling,
hazards, environment, ageing, and disposal.
 
Chemical Rocket Propulsion is a unique work, where a selection of accomplished experts
from the pioneering era of space propulsion and current technologists from the most
advanced international laboratories discuss the future of chemical rocket propulsion
for access to, and exploration of, space. It will be of interest to both postgraduate and
final-year undergraduate students in aerospace engineering, and practicing aeronautical
engineers and designers, especially those with an interest in propulsion, as well as
researchers in energetic materials.
 

http://www.springer.com/978-3-319-27746-2
http://www.springer.com/shop
http://springer.com/mycopy
http://www.springer.com/978-3-319-27746-2


THE INTERNATIONAL  
PYROTECHNICS SOCIETY 

 
Membership Dues for the International Pyrotechnics Society - 

Methods of Payment: 
 

1. Personal check, bank draft or money order in US Dollars made payable to – 
“International Pyrotechnics Society” for $ 50.00 US for two (2) years . 

       
2. Wire/Electronic transfer of funds in US Dollars to be deposited in  

Bank of America account number:  0046 5824 9468 
 
Include Bank Identification Number (BIN):  026009593     and/or 
Bank Identification Code / Telecommunications (SWIFT) code:  BOFAUS3N 
 
Note: Bank of America does not have an IBAN (Internat’l Bank Acct. No.) 
   

            For wire transfers, also include (in addition to $50.00 US for dues) $10.00 US for  
            US Bank fees. 
 
            Send wire transfers to the following Bank of America office: 
 
            Bank of America  
            2170 South Power Road 
            Mesa, Arizona  85208 
            USA 
       

3. Credit card (Visa, Mastercard, American Express, Diners Club): 
            Contact David Turner and provide credit card information 
 
             David Turner                E-mail: ipsdues@gmail.com  
       
      Cell phone:  903-926-5487             
                          

4. Wire money by Western Union 
Provide Western Union with Dr. Greg Knowlton’s name, address, phone no. & e-mail 
address (see below) 

            E-mail Dr. Knowlton the Western Union MTCN (tracking number) so he can pick up the  
            wired money (dues payment) at the nearest Western Union store.              
   
Please send checks, bank drafts & money orders along with contact information (New Member 
Application or e-mail address) to Dr. Greg Knowlton (IPS Treasurer). Direct any questions 
regarding the above means of IPS dues payment to Dr. Knowlton as well. 
 
Dr. Greg Knowlton                             E-mail:  gd.knowlton@gmail.com    
4458 E. Juanita Ave.                           Phone:   480-324-1775 
Gilbert, Arizona 85234                       FAX:     480-324-1776                               



Geographic Origin of Full-text Downloads

Most Accessed Articles
®	�Review on Energetic Thermoplastic Elastomers (ETPEs)  

for Military Science 
Arun Kanti Sikder, Sreekantha Reddy 
2013, 38(1), 14–28

®	�Boron‐Based High Explosives 
Ernst-Christian Koch, Thomas M. Klapötke 
2012, 37(3), 335–344

®	�Combustion of Nanoaluminum and Water Propellants:  
Effect of Equivalence Ratio and Safety/Aging Characterization 
Travis R. Sippel, Timothée L. Pourpoint, Steven F. Son 
2013, 38(1), 56–66

®	�Mechanical Properties of Smokeless Composite Rocket 
Propellants Based on Prilled Ammonium Dinitramide 
Eva Landsem, Tomas L. Jensen, Finn K. Hansen, Erik Unneberg,  
Tor E. Kristensen 
2012, 37(6), 691–698

®	�Vapor Pressure of Explosives: A Critical Review 
Henric Östmark, Sara Wallin, How Ghee Ang 
2012, 37(1), 12–23

Peter Elsner 

Fraunhofer Institut 
für Chemische 
Technologie (ICT)
Pfinztal, Germany

PEP@ict.fhg.de

Norbert Eisenreich

Fraunhofer Institut 
für Chemische 
Technologie (ICT)
Pfinztal, Germany

PEP@ict.fhg.de

How Ghee Ang (Singapore)
Robert Belmas (France)
Patrick Brousseau (Canada)
José L. Andrade Campos (Portugal)
Stanisław Cudziło, (Poland)
Adam S. Cumming (UK)
Ruth M. Doherty (USA)
Alex Gash (USA)
Axel Homburg (Germany)
Daniel E. Hooks (USA)
Thomas M. Klapötke (Germany) 
Wim P. C. de Klerk (The Netherlands)
Ernst-Christian Koch (Belgium)
Takuo Kuwahara (Japan) 
Ming Li (China)

Henric Östmark (Sweden)
Christian Perut (France) 
William G. Proud (UK)
Carole Rossi (France)
Thomas D. Sewell (USA)
Paul Wanninger (Germany)
Michael R. Zachariah (USA)

Editorial Advisory Board

Editors

PEP is an international, peer-reviewed journal and the leading 
interdisciplinary source for information on the science and 
technology of energetic materials – from chemistry and physics  
to engineering:

An International Journal

Full of PEP

Official Journal of the  

International Pyrotechnics Society

® Propellants
® Inflators
® �High and commercial 

explosives
® �Application and 

demilitarization

® Primers
® Pyrotechnics
® �Ignition, combustion and 

detonation processes
® �Safety regulations

6 issues • ISSN: 0721-3115 (print), 1521-4087 (online)

www.pep.wiley-vch.de 
Manuscript Submission

http://mc.manuscriptcentral.com/prep
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Randall L. Simpson

Energetic Materials Center
Lawrence Livermore National 
Laboratory
Livermore, CA, USA

PEP@llnl.gov
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