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Effects of pore size and interface area on run-distance
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Material with varying pore-size and interface area

Decreasing Initiation Threshold
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Small-scale wedge shot

20 kv CDU

Flyer:
2.5 - 6.35 mm square
25 - 250 ym thick

Velocities up to 4.5 km/s
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Small-scale wedge shot: Simulation
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Small-scale wedge shot: Simulation
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Vapor-deposited “cut-backs” 10— 100 um

Py AR

Pressure histories

30¢
Azs» h
o]
£520 \\\\
2 \\}»\\«
S0 \\\\ Tilt=75°
A \\\\\: SCT700A HNS~18pm 10 um M?g-=1417KX WD = 6.4r:m . Du(e:2A>Apr2015f
St T File it_100um1 8¢ BT 150K/ SignalA=SE2  Chamber= 5505004 Pa
0 s s \ T B e e By . Films courtesy by Rob Knepper and Alex Tappan
e Photonic Doppler
Velocimetry
Pressure 0.00e+000 s
600 E I T I I T T I I I I I I I I I I I I I I I I I I I I I |
400 | =
'E i 4 LiF/
= 200 :— _: PMMA
E v el
> HNS Film
Flyer




Summary

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, ...).




