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ABSTRACT 

The characterization of particulate composite energetic materials, both with and without stress 
concentration, is currently of great interest to the defense community. This work seeks to further 
characterize the self-heating effect of composite energetic plates, particularly around regions of high 
stress, when subjected to harmonic excitation near resonance. Mock energetic plates with macroscale 
stress concentrations are prepared in various compositions based on the PBXN-109 formulation, and are 
tested near the first resonant frequency using an electrodynamic shaker. The resulting mechanical and 
thermal responses are recorded using a laser Doppler vibrometer and an infrared camera, respectively. 
Upon comparison between the regions of heightened strain and stress, a strong correlation was found 
between the respective areas of heightened response. Additionally, the effect of the type of stress 
concentration on the resulting levels of stress and strain is discussed. This characterization will aid the 
defense community in their mission to better understand particulate composite energetic materials. 

KEYWORDS 

Explosives, energetic materials, thermomechanics, vibration, viscoelastic materials, defects, stress 
concentrations, localized heating 

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Purdue E-Pubs

https://core.ac.uk/display/85120237?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

	PutTitleHere
	PutConferenceHere

