Arbitrary Lagrangian Eulerian Coupling
Techniques in Blast Modeling

Presented By: Michael Mullin



Motivation

* Energy absorbing materials need to be
Investigated.

* ALE offers more accurate capabilities.
¢ Compare results to models using CONWEP.
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Previous Studies: Sled Shapes




Previous Studies: Results
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¢ Results from previous CONWEP and ALE
parametric studies compared to experiment results.



Long Term Objectives

+ Effectively simulate blast phenomenon.

+ Know the difference between CONWEP and
ALE techniques and when each are
appropriate.

+ Optimize Al foam parameters to mitigate
blast damage.



Project Objectives

¢ Create a model that simulates fluid structure
Interaction.

¢ |_earn the required input cards associated
with ALE and the effect each parameter
plays on the model.

+ Be able to compare steady state velocity of
the foam panel against previous tests.



Practice Model

+ 60,000 Eulerian elements
+ 396 Lagrangian



Practice Model cont.
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Foam Model

& =

¢ 106,190 Air Elements ¢ 86,400 Al Foam Elements
¢ 608 HE Elements + 10,800 Rigid Body Elements
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Results

+ Successfully coupled Lagragian and Eulerian
parts.

¢ Preliminary models show foam as effective
for reducing imparted impulse compared to a
similar model with a rigid body flat panel.
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Conclusion

* Techniques for ALE are set, now to make the
models more accurate.

* Air mesh needs to be improved.

+ Material and EOS parameters need to be
scrutinized.

+ Need to examine erosion criteria more
closely.




Future Work

¢ Concentrate on material and EOS parameters.
+ Examine effect of erosion criteria.
¢ Construct an improved air mesh.

¢ Compare ALE models with CONWEP models and
experiments

+ Perform an optimization study on Al foam material
properties to minimize the imparted impulse.



