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Characteristics of dynamic explosive shock wave of moving charge

CHEN Longming, LI Zhibin, CHEN Rong
(College of Science, National University of Defense Technology, Changsha 410073, Hunan, China)

Abstract: When warheads such as missiles and artillery bombs explode with a certain velocity, such velocity of motion will
change the field of blast wave and thus affect the damage power of ammunition. In this paper, numerical simulation of shock
wave field of spherical TNT explosion is carried out by using AUTODYN with velocities of 0, 272, 340, 680, 1 020 and
1 700 m/s, respectively. The peak overpressure, specific impulse and positive pressure time of blast wave field are studied
quantitatively. The results show that when the azimuth angle is less than 90°, the velocity of the propellant is positively
correlated with the shock wave overpressure and specific impulse, and negatively correlated with the positive pressure time;
when the azimuth angle is greater than 90°, the velocity of the propellant is negatively correlated with the shock wave
overpressure and specific impulse, and positively correlated with the positive pressure time. The peak overpressure presents
sinusoidal variation along azimuth. A calculation model of dynamic detonation shock wave overpressure is established by
analyzing the peak overpressure data of shock wave. The calculation results of the model are in good agreement with the
simulation and experimental results.
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Fig. 2 Pressure contour of shock waves under different velocities at 7=0.4 ms
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Table 2 Comparison of simulation results

Ap/kPa

vi(m-s™) R/(mkg™'?) 0/(°) ot . - /%
100 0.72 15 1609.03 1516.35 1663.80 3.29
100 1.81 15 21491 219.84 236.42 9.09
100 1.26 73 39431 480.98 493.13 20.04
100 0.54 164 115598 2552.41 232279 50.23
500 0.72 15 2324.81 1516.35 2367.87 1.82
500 1.81 15 310.52 219.84 317.83 2.30
500 1.26 73 569.71 480.98 533.51 6.79
500 0.54 164 1670.22 2552.41 1579.85 5.72
1500 0.72 15 5551.67 1516.35 5249.82 5.75
1500 1.81 15 741.52 219.84 690.90 7.33
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Retraction notice

The articles entitled “Effects of diffusive-thermal instability and hydrodynamic instability on cellular

flame during hydrogen/air explosion” (by LI Yanchao, BI Mingshu, ZHANG Dawei, GAO Wei, page
1064—1070, published in Vol.38, No.5, 2018) and “Effect of methane concentration on minimum
concentration and thickness of preheating zone in PMMA/methane hybrid explosion” (by GAN Bo, GAO
Wei, ZHANG Xinyan, JIANG Haipeng, BI Mingshu, page 025404, published in Vol.39, No. 2, 2019) has
been retracted due to the ownership of achievements at the request of the authors.
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