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What is XHVRB? .
Pseudo-Entropy Approach
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Replace hot spot density with A
- h(qs) =\ — —
pseudo-entropy c,. P,

qs _ 9su + Aq Cumulative pseudo-entropy is

Coo  Cvo  Cuo defined here.

Change in pseudo-entropy is a function of the Cpo (hyd
difference in shock pressures Do

Parameters n, and ny can be used to fit model to material data for desensitization.




What capabilities does XHVRB offer? ..

Laboratories
Desensitization
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How have we fit HVRB in the past? @&
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ey Fit unreacted EOS to hugoniot data, fit

" S pu e the expansion to cylinder data, and fit
the reactive flow model to pop plot
data. Relatively simple, not a lot of

; data needed to run!
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But we now have a more rigorous test: @&
embedded gage data

Embedded Gage
Package puts gages at
varying depths into the
explosive
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This study included 20 shots, | chose three that had distinct impact conditions, but
the same impact material and the same density of PBX9501. 5




New Metrics ()
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Let’s get Quantitative! ) 2=
We can also compare
our traditional metric —

the pop plot!

PBX9501 Pop Plot

..........

..........................

............................................................................

........................................................

We can compare our
simulation results to S
these data to make a | —— - ) ———

quantltatlve metrlc ................... SN Nt a— ........... .........




it

Shot 1144

Embedded tracers compared to gages

Comparisons
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Comparisons: Shot 1150 ey

Embedded tracers compared to gages

HVRB XHVRB

Shot 1150

2.0

Shot 1150

o 2.0

Velocity (km/s)
Velocity (km/s)

\
L able o A \ i &
0.0 0.5 1.0 1.5 2.0 2.5
Time (microseconds) Time (microseconds)




Comparisons: Shot 1165 ey
Embedded tracers compared to gages
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Evaluating the Comparison: XHVRB @&
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Digging in: closer look at individual @i
gage comparisons
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Reflections ) e,

= XHVRB and it’s algorithm for capturing shock pressure seem
to offer some improvement over HVRB for modeling the
details of the build up to detonation that has been revealed
by embedded gage data.

= For stronger initial shock conditions the model does a very good job of
mimicking the build up

= For lower inputs the model does not capture the first “stage” of build
up
= A multi-rate approach seems necessary for slow or long
transitions based on the shape of the growth shown in test
data.
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