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CALI BRAT ION CURVES FOR WE STANDARD GAP TESTS

Alien L, Bownan and Stanley C. Scmuner
Los Alamos National Laboratory

Los Alamos, New Mexico 87545 USA

INTRODUCTION

The relative shock sensitivities cf explosive compositions are connnonly
assessed using a family of experiments that can be described by the generic
term “Gap Test.” These gap tests include a donor charge, a test sample, and a
spacer, or gap, between two explosive charges. The donor charge, gap material,
and test dimensions are held constant within each different version of the gap
test. The thickness of the gap is then varied to find the value at which 50%
of the test samples will detonate, The gap tests measure the ease with which
a high-order detonation can be established in the test explosive, or the
“detonability,”l of the explosive. Test results are best reported in terms of
the gap thickness at the 50% point. It is also useful to define the shock
pressure transmitted into the test samplu at the detonation threshold. This
requires calibrating the gap test in terms of shock pressure in the gap as a
function of the gap thickness. It also requires a knowledge of the shock
Hugoniot of the sample explosive.

The calibration curves (pressure and particle velocity as a function of
gap thickness) of the NOL Large Scale Gap Test (LSGT) (developed at the Naval
Surface Weapons Center, White Oak, Maryland) have been determined experi-
mental iy,z and some calibration data exist for other gap tests that are in use
at present, These experiments are difficult and expensive to perform, and,
thus, deta
tests, We
rates4 for
gap tests.
centerline
curvature f

led experimental calibration curves are not availab-le for all gap
used the 2DE reactive hydrodynamic codeJ with Forest Fire burn
the donor explosives to calculate calibration curves for several

The model calculations give pressure and particle velocity on the
of the experimental set-up and provide information about the
nd pulse width of the shock wave.

EXPERIMENTS ANCMOOELS

We modeled the LSGT, the Expanded Large Sca
developed at the Naval Surface Weapons Center),

e Gtip Test (ELSGT) (also
he Los Alamos National

Laboratory Standard Gap Test (LANLGT), and the Small Aquarium Test (SAOT)
(developed at Naval Weapons Center, China Lake, California), The LSGTZ and
the SAOTS use the same donor, a pentolite cylinder (P=l .56) 2 in. long and
2 in. in diameter, The ELSGT,G which is really just a larger version of the
LSGT, uses a pentolite donor 3-3/4 in, long and 3-3/4 in, in diameter. The
LANLGTl uses a P8X 9206 donor (a plastic-bonded explosive with 92% ROX, 6%
polystyrene, and 2% dioctyl phthalate) 4 in. long and 1-5/8 in, in diameter.
The LSGT and ELSQT use polymethyl methacrylate (Plexiglas) for the gap
material, which has the sama diameter as tho donor, The LANLGT uses 2024
Dural for the gap material, and the SAOT uses the water in which the teat
asoembly is inanersed for the gap material,
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The calculations model the gap test assemblies in axisyrmnetric
(cylindrical) geometry. Gap lengths of 4 to 6 in. are used in the models.
The cell spacing is 1.032 nun in the LANLGT model and 1.27 nun in the other
three tests. The donor explosives are initiated with a hot spot of fully
reacted explosive (gaseous products) in which the density and energy are
initialized to the C-J isentrope at 1.02 x C-J pressure. The hot spot for the
pentolite donors is 2.54 rrmn long by 3.81 nnn radius to model the effect of the
detonator, The not spot for the LANLGT is 3.061MI long by 15.91mn radius to
model the effect of the booster pellet. The SAQT model is wrrounded by water
that extends through continuum boundaries, while the other tests are modeled
in air,

RESULTS AND DISCUSSION

The behavior of the donor and gap for each test are shown with a series
of isopycnic (constant density) contour plots. The curvature of the shock
front is derived from these plots. The calibration curves of pressure and
particle velocity are presented in both tabular and graphical form. The pulse
width at the centerline is obtained from x-t diagrams that show the shock
front, the point at which the pressure has decayed to l/e times the peak
pressure, and the back surface of the gap (the interface between the water and
the donor products for the SAQT). The calculated pressure calibration curve
for the LSGT is compared with the experimental curvez in Fig.
calculated curves for the ELSGT and the SAOT are in similarly
with experimental data.
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Fig, 1, Pressure calibration for the NOL LSGT,
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Previo[ls model calculations on the LSGT7 generated a pressure calibration
curve that was significantly higher than the experimental curve, The improved
results are due to changing the burn model for tile pentolite from a C-J volume
burns to a Forest Fire burn.q This was done by using an experimental Pop Plot
for pentolite at (p=l .67) (Ref. 9) and changing it to the donor density
(P=l .56) using a method proposed by Forest.a The modification in the donor

burn model moved the calibration curve into agreement with the experimental
results and provided calculated detonation thresholds in the SAOT that agree
well with the experiment .10
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