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Material	
  with	
  varying	
  pore-­‐size	
  and	
  interface	
  area	
  
Decreasing Initiation Threshold 

1 mm diameter pressing, chip-slapper initiated 

10 um 

CO2 assisted nebulization 
Spherical particle HNS (dia = 300 nm) 
Surface area ~ 12 m2/g 
 

Small-scale threshold tests (Neyer) Typical HNS powders 

Engineered morphology 
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Small-­‐scale	
  wedge	
  shot	
  	
  

20 kV CDU 
Flyer: 
   2.5 - 6.35 mm square  
   25 - 250 µm thick 
Velocities up to 4.5 km/s 
 
Wedges: 
   Diameter: 3.1 mm 
   Toe: 0.1 µm 
   Heal: 1.8 µm 
 
 
    

many experimenters for a number of years. One 
characteristic of note is that the input pulse duration 
is relatively long, for the most part being longer than 
the time to detonation. 

The present tests had the length of the test speci- 
men as the controlled variable. These were in four 
groups: 2.54, 1.27, 1.04, and 0.78 mm. The testing 
method was as previously described; in addition, 
transit time measurements were made on experi- 
ments in which samples detonated. 
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Vigure 9. Wvdgc. Test Data on HNS-I 

Table 4. Summary of Shock Sensitivity Data of HNS-SF as a Function of Test Temperature 
(1.02-mm diameter x 9.076-mm thick flyer) 

Test Initiation Threshold* (Mg/m Density 1 Temp ("C) JB(GA/m2) vf(mm/ps) P(CPa) T(CCS) 

1.61 +- 0.01 + 100 605 f 45 2.1 5 f 0.09 6.6 0.035 + 24 643 f 24 2.23 k 0.06 6.9 0.034 
- 61 707 k 71 2.35k0.14 7.5 0.034 

*Initiation threshold is that input stimulus which produces a 504 probability of 
initiation to detonation. JB is current density through the foil a t  burst; vf is flyer 
velocity at  impact with the explosive; P is the impact pressure; and r is the 
pressure duration. The plus and minus values (JH, vf) are one stahdard devi- 
at  i on. 
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Traditional wedge test 
Diameter = 150 mm 

fs-laser machined wedge 
Vapor deposited Al reflector 
Flash-lamp and filter 

Streak Camera 
To CDU 

Lexan support 

HNS wedge 

Streak 
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Small-­‐scale	
  wedge	
  shot:	
  Simula0on	
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Pop-plot & unreacted Hugoniot 
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Vapor-­‐deposited	
  “cut-­‐backs”	
  	
  10	
  –	
  100	
  μm	
  

Photonic Doppler 
Velocimetry  

Pressure histories 

Films courtesy by Rob Knepper and Alex Tappan 
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Summary	
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•  Simulations and theory predict that threshold and run-distance are both 
correlated to details of the microstructure. 

•  We have developed a method (CAN-BD) making a unique and 
controllable morphology that is ideal for validating the predictions. 

•  We have collected threshold data for varying microstructures. 
•  Have developed a small-scale shock capability that allows for both mini-

wedge tests and micro-scale cut-back studies. 

Future	
  Work	
  
•  Use our developed experimental capability to measure run-distance, 

unreacted Hugoniot, and pressure histories. 
•  Validate this model for other materials (CL-20, HMX, …). 


