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Schematic illustration of branch tunnels
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Fig.3 Overpressure/momentum-time curves for the primary/branch tunnel (90° branch tunnels, 15 m from the branch point)
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Fig.4 Summary of shockwave overpressure ratio and momentum ratio inside the primary/branch tunnels
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Table 1 Plane shockwave recover distance inside

the primary/branch tunnel

tunnel 45° 90° 135° Y T
primary tunnel <0.7 <0.7 0.9 3.47 3.19
branch tunnel 2.30 4.62 5.67 6.02 3.15
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Table 2 Momentum and overpressure distribution inside the primary/branch tunnel after recovered to plane shockwave

tunnel tunnel branch point 45° 90° 135° Y T
. ) primary 9228 9717 9898 8851
I7(kg = m/s) branch 11402 5002 4548 4307 5082 7430
Ap/(]OsPa) primary 2.61/2.15 2.89/2.50 2.78/2.44 2.73/2.24
('max/min) branch 4.706 1.77/1.48 1.44/1.11 1.25/0.977 1.53/1.27 2.64/1.71
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Fig.5 Curve of momentum attenuation coefficient vs branch angle
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Abstract: Octahydro-1,3,5,7-tetranitro-1,3,5, 7-tetrazocine ( HMX) is one of the most important energetic materials used in
various propellants and explosives. The B-HMX undergoes a phase transition into §-HMX before detonation. The study of the B—6
phase transition in the HMX can deepen our understanding of the sensitivity, detonation process and storing safety of HMX. The
crystal structure of HMX, kinetics of the B—& phase transition and the influencing factors of phase transition were reviewed. The
crystal quality of HMX and the solid additive effect on the B—& phase transition were proposed as the future research direction.
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PANG Wei-bin, HE Xiang, LI Mao-sheng, et al. The formula for

Numerical Simulation Research on Shockwave Propagation

Characteristics Inside Branch Tunnel

QIN Bin, ZHANG Qi, XIANG Cong, WANG Deng-gui, LI Wei
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract:In order to find out how the branch structure affected the characteristic of shockwave propagation, LS-DYNA software was
used to compute, and simulate certain shockwave propagating through the branch tunnels with different angle, and the overpressure/

“plane wave” was proposed. The results show that overpressure (ratio) bench mark is

momentum ( ratio) bench mark to measure
well suited for describing anomaly distribution, and momentum (ratio) bench mark can provide better measure for shockwave dam-
age. Along with increasing of the branch deflexion angle, the primary tunnel momentum increases and the branch tunnel momentum

decreases, and plane shockwave recover distance also increase but will not exceed six times equivalent diameter.

Key words: explosion mechanics; branch tunnel; plane shockwave; numerical simulation



