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Abstract: When a detonation wave interacts with air, a rarefaction wave is sent into
the reaction zone slowing the detonation wave and changing its shape. Casing
material around the explosive can mitigate this effect, but will not eliminate it. Factors
such as casing material density, bulk sound speed, and thickness impact the
detonation. This has been observed in previous experimental work in which the casing
material around a cylindrical charge was varied and unique dents were produced in a
witness material. For this study, a two-dimensional axisymmetric explosive
hydrocode was built in ct++ to model a cased cylindrical charge resting on a steel
witness plate and was validated against experimental work. The casing and witness
material were modeled using a Linear U-u equation of state (EOS). The explosive
charge was represented by compressible reactive Euler equations with a polytropic
EOS. For this study, material parameters of the casing material and explosive were
varied within the code to analyze their impact on the detonation wave and its
subsequent impact on the witness material. The varied parameters include the
explosive diameter, the casing thickness, and the EOS parameters of the casing. The
resulting detonation wave was observed as it traveled through the explosive in the
form of a pressure gradient and velocity. The varied material parameters were
evaluated based on the resulting detonation behavior to quantify each parameter’s
influence on the reaction. Additionally, the wave shape, pressure, and velocity were
compared to the dent produced in the witness plate to diagnose the correlation
between the shape of the dent and detonation wave. From this study a clearer
understanding of the impact each material parameter has on the detonation wave was
drawn and the link between detonation wave characteristics and observed damage to
witness material was identified.



