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Plane wave generators are used to accelerate flyer plates for the
measurement of dynamic material properties.
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Figure: Arrival Time for Standard Plane Wave Generator [1]
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What is MANTA?
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The Lund programmed burn model yields results qualitatively
similar to experimental results.
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The relative arrival times of the simulation match best near the
centerline of the device.
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Modifying the geometry such that path lengths differ changes
the shock arrival profile, but edge effects remain similar.
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Modifying the geometry such that path lengths remain the same
changes the shock arrival time, but edge effects remain similar.
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Detonation shock dynamics theory provides an alternative, more
advanced programmed burn model.
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Node lighting times are determined by the
level set equation

d¢ -
= +F)|V$| = 0

where the ¢ = 0 surface defines the detonation
front. The velocity function, F(k), is
F(x) = DC](]- — ak),

_o. (VP
=V (Ivd)l)

is the curvature of the ¢ = 0 surface and « is a
tunable parameter.
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Unfortunately, this model does not lead to improved results for
a variety of model parameters.
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The material of the device has little effect on the detonation

front.
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Next Steps: Match the experimental results with the model.

JWL++ lgnition and Growth
P = (1 - f)Punreacted + fPreacted ar dFignition ngrowth chompletion
af b it - at T ar T dt
=GP+ A~/
e Complicated two EOS model
* Two EOS model * Intended for shock initiation of explosives
* Less idealized than JWL * Pressure dominated burn rate
Chemical Materials Density Dependent Burn Velocities
* Model the chemical reaction occurring in the V(o) = 3.19 + 3.7(p — 0.37), p < 1.65
high explosive (p) = 7.92 +3.05(p — 1.65), p = 1.65
* Allows for the inclusion of intermediate
reaction states .

A non-reactive approach with a high barrier

* May be able to incorporate density into to implementation

reaction rate
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Next Steps: Explore the effects of piercing the detasheet as done
in existing literature
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Figure: 124 ns Simultaneity achieved with this
approach [3]

Generation [2]
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