
In-Flight Temperature of 
a Shaped Charge Jet 

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned 
subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration 
under contract DE-AC04-94AL85000. 
SAND No. 2011-XXXXP

Symposium
July 26th, 2016

SNL/NM - Org 5417
U.S. Dept. of Energy

Collaborator
• Nathaniel 

Helminiak

Manager: 
• Gene Hertel

Mentors:
• Arne Gullerud
• Jeromy 

Hollenshead

Peter Sable
PhD Student 
Mech. Eng. (2019)
Marquette University

Introduction: With the frequent use of hydrocodes as an assessment tool,

computational consistency with experiments are vital. Here, CTH temperature
calculations of a shaped charge jet are compared to both experimental data and
previous ALEGRA simulations in an effort to establish a benchmark [1,2].

Methods: The ARL was able to induce a magnetic field onto a jet in-situ, the decay of

which describes conductivity and therefore temperature [1,3]. This same AC-14 (viper)
charge setup was created within CTH and parameters were systemically altered for
comparison to data.

Results: CTH results show that simulations using the Steinberg strength model

correlate well with experimental data (within 1.2%). This is further corroborated by
experimental error, within which all Steinberg simulations fall. In contrast, implementing
Johnson Cook does not predict the same measured temperatures suggesting the vital
importance of material strength within the jet formation problem – reaffirmed by
previous ALEGRA results. Jet structure was, additionally, seen to be accurately predicted.
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Blast-Structure 
Interactions in CTH, 
Sierra, and Zapotec
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Introduction: Blast-structure interactions represent a unique problem set where the

accuracy of both hydrodynamic and structural system responses are critical.
Traditionally, analysis of these are conducted from the perspective of either Eulerian
hydrocodes or Lagrangian finite element approaches. Here a comparative analysis of a
plate under blast loading is done using both (CTH/Sierra) which is then further
compared to Zapotec, a software which links the two.

Conclusions: The coupling of an Eulerian

hydrocode with a Lagrange finite element method
allows for more in-depth understanding of
structural response under blast loading. Previously
in Sierra, modeling a blast wave required
approximating the pressure signature as the
boundary condition. Linking with CTH eliminates
this requirement allowing detonations and shock
to still be accurately resolved – providing a more
complete analysis of the problem set.
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