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Influence of Groove Structure on Detonation Propagation
Performance in Explosive Logic Networks
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Abstract: Aiming at the influence of the groove structure of the explosive logic network on its detonation
transmission performance, the finite element software LS-DYNA was employed to numerically simulate the
detonation propagation process in single- and double-corner grooves of an explosive logic network, with the
grooves maintaining a constant cross-sectional area while varying in cross-sectional shape. By analyzing the

simulated peak detonation pressures and detonation velocities at corresponding observation points, the effects
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of the groove structure on the network’s detonation propagation behaviour were established. Under the same
charge condition of JO-9 C ( TIT ), the linear groove structure with the same cross-sectional area but different
cross-sectional shapes causes the change of superposition effect due to the different constraints of detonation
wave propagation, which leads to the change of detonation velocity and peak pressure in the process of
detonation propagation of explosive logic network. In the grooves with the same cross section, the corner effect
in the process of detonation wave diffraction is an important factor affecting the corner detonation performance
of the explosive logic network, and the corner effect generated by different groove structures is different. The
results show that the trapezoidal cross section can gather the detonation wave energy well, the detonation
velocity deficit ratio is only —0.179%, and the peak pressure variance is 8.2>X10*. When the straight
detonation area enters the corner area, the corner with smooth transition ( the radius of the corner is greater
than 4mm ) and small angle change ( 0°-30 ° ) can effectively improve the detonation performance. The shape
of the double corners has no obvious effect on the branch synchronization. This study can provide reference
for the trench structure design of the explosion logic network.

Key words: explosion logic network; groove structure; corner effect; detonation performance
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Tab.6 Material model parameters for air''!

olgeem™?) C,/Pa C5/Pa E,/(Jeem®) Vo
0.001 185 0.4 0.4 0.25 1.0
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Tab.3 Reaction impedance rate equation

ZH Ky 24 Hfy
I 44 y 0
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Tab.4 Material model parameters for STEEL 4340

o/(grem™)  A/MPa  B/MPa C n m
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Tab.5 Material model parameters for TNT!
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