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An accurate and reliable prediction of reactive flow is a challenging task when
characterizing an energetic material subjected to an external shock impact. The present
study aims at investigating the size effect behavior of a heavily aluminized RDX by
using a detonation rate model that includes ignition and growth mechanisms for shock
initiation and subsequent detonation. A series of unconfined rate stick tests and
hydrodynamic simulations are conducted to construct the size effect curve which

represents the relationship between detonation velocity and radius of the charge.

1/R=0

1/R=
0.075 mm™*

1/R=
0.125 mm*

t,=5.0 us t,=10.0 ps t,=15.0 pus

Fig. 1 Density contours for unconfined rate stick simulation of 0 (top), 0.075 mm

(middle), and 0.125 mm (bottom) inverse radius cases with density range 0.1~2.4 g/cc

A pyrotechnic system consisting of donor/acceptor pair separated by a gap relies on
shock attenuation characteristics of the gap material and shock sensitivity of the donor
and acceptor charges. We apply a level-set based multimaterial hydrocode with
reactive flow models for pentolite donor and heavily aluminized RDX as acceptor charge.
The complex shock interaction, critical gap thickness, acoustic impedance, and go/no-

go characteristics of the pyrotechnic system are quantitatively investigated.

Pvessu relGPa]

Fig. 2 Shown reaction progress and pressure for donor (bottom)/acceptor (top), density

for PMMA (middle). 25 mm Gap at times #=7, 8, 10, 12, 13, and 15 ps.
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