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A Morphologically Aware Model for TATB Based Explosives1

JAMES GAMBINO, ALBERT NICHOLS, Lawrence Livermore Natl Lab — Pre-
dicting the performance and safety of explosive devices relies upon an understanding
of the underlying hot spot mechanisms. It has long been known that explosive com-
positions which only differ in microstructure can have significant variations in ini-
tiability and corner turning. Conventional reactive flow models do not incorporate
microstructure information and, typically, different parameter sets are developed
to account for lot-to-lot variations. We develop a morphologically aware detona-
tion model for TATB based explosives that incorporates pore size distribution data.
Pore size data is used to define the number of hot spots that are ignited as a func-
tion of the effective plastic strain. The ignition sites then spread throughout a 2D
patch defined by a TATB cleavage plane. As the 2D patch burns convectively, the
remainder of the explosive is consumed by a laminar burn. Initial burn products
react through a pseudo-diffusion-controlled reaction to form the final products. The
model parameters controlling the initiation and burning are optimized using Pop-
Plot and particle velocity data from nominal experiments. To complete the model,
the parameters that govern corner turning behavior are calibrated using data from
axisymmetric corner turning experiments. LLNL-ABS-768480
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