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Investigation of Shock Wave Overpressure Distribution Characteristics in
Static Detonation of Elliptical Explosive Charges

ZHANG Xueyan, LI Yuanlong, MA Aie
(Beijing Institute of Space Long March Vehicle, Beijing, 100076)

Abstract: This study investigates the distribution patterns and computational methods for shock wave overpressure in static

explosions of elliptical explosive charges through simulations and experiments. Static detonations of elliptical charges with varying

aspect ratios (major-to-minor axes) are simulated and experimentally conducted, with shock wave overpressure data captured at

multiple distances and positions. A computational method for determining the overpressure distribution of elliptical charges is

established based on classical shock wave overpressure calculation formulas. The results demonstrate that the overpressure distribution

of elliptical charges is non-uniform and exhibits significant directionality, with higher overpressure observed along the minor axis than

along the major axis. As propagation distance increases, the overpressure distribution gradually becomes more uniform, while larger

aspect ratios lead to greater non-uniformity in overpressure distribution. Good agreement is shown between the proposed

computational method and experimental results, indicating its reliability for supporting overpressure prediction and analysis in

engineering applications.
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Fig.1 Schematic diagram of measurement points in the

simulation

11 BEEAERES
V2] A 245 A X 00 7 T A 3 I R A0 I 2 s, i
TR T AE PSS Bk b 58 2 A ]

B2 EEHERERMEEEERR

Fig.2 Propagation of the explosion wavefront in the cylindrical

charge
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Fig.3 Shock wave overpressure curves at different distances and

locations for cylindrical charges
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Fig.4 Propagation of the explosion wavefront for elliptical-1

charge
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Fig.5 Shock wave overpressure curves at different distances and

locations for elliptical-1 charge

1.3 WE2AFFHESER
WA -2 24 b R AR B BR T AL AR I FE n 6 BT, %
BT AR IR I AR A B T — 5 Xl

Elo HEE-2 BRI EGEER

Fig.6 Propagation of the explosion wavefront for elliptical-2

charge
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Fig.7 Shock wave overpressure curves at different distances and

locations for elliptical-2 charge
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Fig.8 Propagation of the explosion wavefront for elliptical-3

charge
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Fig.9 Shock wave overpressure curves at different distances and

locations for elliptical-3 charge
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Fig.10 Field photo of sensor arrangement
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Tab.3 Comparative analysis of shock wave overpressure for four types of charges
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Fig.13 Overpressure of charge with an aspect ratio of 1:0.6
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Fig.15 Overpressure of cylindrical charge
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Fig.16 Overpressure of charge with an aspect ratio of 1:0.8
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