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Introduction

• The significant phenomena in transient explosive 
behavior occur at interfaces and are strongly 
affected by explosive properties

– Interfaces: Explosive-bridgewire, explosive-
confinement, explosive-explosive

– Explosive Properties: Chemical and mechanical 
nature of materials

• Traditional EBW devices do not allow for easy 
interrogation of transient initiation behavior

• Laser EBW platform is more easily modified to 
enable interrogation of initiation phenomena



How does a Laser EBW work?
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In both cases, a high temperature and pressure plasma is formed at electro- or opto- Explosive 
interfaces that leads to a compaction wave affected DDT event.



Understanding Initiation in a Laser EBW
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We need 
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to probe 
initiation 
phenomena!



Traditional EBW and Laser EBW Similarities

•Critical similarities are present at the ignition boundary for traditional and 
laser EBW devices

–Similar knee-like structures observed during streak camera testing
–Similar function times and reaction wave spreading

•Historical experimental configuration fails to directly probe initiation location

– Huygens’ reconstruction used to model reaction wave progress from detonation 

kernel



Laser Hotplate Concept

• Benefits of this geometry are that early time phenomena are more directly 
measurable and it is more ideally two dimensional

– Laser source provides a more uniform ablation boundary condition 

Metal 
Film 
Ablation

Opto-
Explosive 
Interface

Explosive Column



Laser Light Overfilled Explosive Column 
by 0.5→1.5 mm

Axially Expanding 
Reaction Wave





Streak Camera Images of CL-20 
DDT Events



Zoomed View of Ignition Region

•Rearward traveling 
retonation wave 
velocity is ~5.5 
mm/µs
•Steady state 
velocity at 70% 
TMD is ~7 mm/µs 
based upon the 
streak camera 
results



Conclusions

• A new experimental approach intended to enable probing of 
the early stages of ignition and DDT processes has been 
developed and demonstrated  

• The initial testing included evaluating the DDT 
characteristics of CL-20 at 60% and 70% TMD

• It was found that the higher density tends to retard the 
onset of the transient detonation waves  

• The measurable reaction waves for the 60% TMD cases 
appeared to progress in a continuous fashion where the 
70% TMD cases exhibited discontinuities and retonation 
waves for one test case  

• Future testing will target the region in close proximity to the 
metal film where the early stages of bed compaction and 
combustion are occurring 


