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s a truly predictive EBW/Detonator model in our future?




Elements of a predictive model:

Physical representation

Material models

Chemistry model(s)




Elements of a predictive model:

Microstructure (some times)




Microstructure of low-density samples: It’s Tricky.

1-6 kV Ar-lon beam

10-150 pA
CL-20 “pressed”

iInto Kapton or
Aluminum tubes.

lon gun

Sample stage
oscillates.

(40 deg, 30/
min)

Sample

Hitachi IM4000
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CL-20-05 ~300um down Mag= 114KX WD= 35mm Date :27 Aug 2014
lon Polished Width=1000pym StageatT= 0.0° RefMag> Polaroid 545
File= 05_100um-300down.tif EHT = 1.20 kV Signal A= SE2 Chamber = 1.84e-003 Pa




0 m2%/g SSA

~76.98 % TMD, ~1

400 ym FOV, 10-20nm pxls
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Need to quantlfy error in den3|ty and SSA




TMD: 76 83%, SSA 0. 94 m2/g
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TMD: 74.22%, SSA: 1.3 m2/g




Elements of a predictive model:

Reactants -> Products




Q: Can we capture the build-up to steady
detonation using PDV?

A: YES

—1.0 mm

Time [Us]

Detonator column varied in length 0.010" - 0.200”




Have complete 8 additional ‘test’ shots

Plan is for 100 shots. 5 barrel lengths, 4 materials

1 500 | | | | | | | | |

—
o
o
o

500 -

Particle Velocity (m/s)

Time (ns)

*For now, arbitrarily shifted in time



Goal: Calibrate burn models to PDV dat
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Summary
Analyzing microstructure from relevant samples (size, density, powder [ot)

Collecting particle velocity histories during the build-up to steady
detonation. We plan 100 shots this summer.

Have improved hardware and probe alignment techniques

We will optimize reacting flow chemistry models using DAKOTA.
Velocities will be used as objective function.



