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Abstract
The “Insensitive Munitions (IM) law” passed by the U.S. Congress requires munitions to be safe throughout development and fielding, as unintentional detonation of munitions can result in loss of lives as well as tremendous cost and compromised capabilities. Six specific threats that can cause inadvertent detonation have been identified. While some of the threats such as slow cook-off can be addressed at the system level by modifying the case design, mitigating other threats including fragment impact and sympathetic reaction requires the use of insensitive explosives. Today’s available technology for insensitive explosives relies on formulating less sensitive but also low-performance high explosives or simply reducing the content of high explosive. This very often faces criticism as IM properties were achieved at the cost of explosive performance. Therefore, current efforts focus on achieving IM properties while retaining or even improving the performance.  In this seminar, the latest development in several active research areas on insensitive explosives including nano, cocrystalline, and amorphous energetics will be covered. The focus will be given to the processing of nanoenergetics, or more specifically the spray drying approach for the preparation of cyclotrimethylenetrinitramine (RDX)-based nanocomposite microparticles, which consist of small RDX crystals uniformly and discretely dispersed in a binder. The crystallization of RDX along with the particle formation during spraying drying will be discussed for better control of crystal size, therefore, void size inside explosive formulations, a leading reason for the demonstrated insensitivity from nanoenergetics.  The spray drying method for nanoenergetics has tremendous manufacturing potential and the results from our investigation provide an important insight as to how a new class of explosive materials could be produced and studied using a materials science approach for IM applications. 

About the presenter
Dr. Hongwei Qiu is currently a Senior Scientist at Leidos Inc. Prior to this position, he was a research faculty member in the Department of Chemical Engineering and Materials Science at Stevens Institute of Technology between 2006-2013. He received his BS from Qilu University of Technology and MS from Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences in Materials Science and Engineering in China, and a Ph. D in Materials Engineering at Stevens Institute of Technology in 2006. His current research activities focus on processing and formulation of nanoenergetics, supporting several DOD funded projects that aim to produce insensitive munitions. 
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