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Fig. 2 Near-earth blast shockwave propagation flow field over long distance
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Table 2 Real blast and numerical simulation results

Peak overpressure/kPa

Case No. Scaled distance/(m-kg ") Real blast Numerical simulation Error/%
1 32 111.8 102.017 —8.75
2 4.2 69.8 64.177 —8.06
3 5.1 47.6 44.663 -6.17
4 6.0 393 33.311 -15.24
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Table 3 Summary of coefficients
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Space Conversion Model of Peak Overpressure in Near-Earth Air Blast
Shockwave with Cylindrical Charge

XI Hongzhu'?, KONG Deren', LE Guigao', SHI Qing’, PENG Yonggqing’

(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China,
2. Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: The shockwave overpressure is one of the main damage elements of the high energy warhead,
and many researchers have paid great attention on it. The spatial propagation boundary of shockwave is
determined based on the method of image, division angle and overpressure normalization, and the theoretical
calculation method of overpressure in mixed flow field is also established. Firstly, the boundary of
shockwave flow field distribution is determined by using the terminal condition of Mach reflection and the
geometric constraints formed by connecting three points, including the intersection of triple point trajectory
and the horizontal line of height of burst (HOB), the imaginary burst point and real blast center. Secondly,
the angle of measuring point (AMP) is equalized and the normalized value equation is constructed based on
the piecewise linear assumption of the normalized value of overpressure. Then, the normalized value
equation is extended to the functions of the length diameter ratio (k) of cylindrical charge, HOB, equivalent,
AMP and scaled distance. Finally, based on the control variable method, the above function is solved by
using the calculated results of AUTODYN-2D numerical model of near-earth air blast with cylindrical
charge in accordance with the empirical equations and the real explosion results. The results show that the
spatial conversion model of peak overpressure with £, scaled HOB, scaled distance and AMP as input
parameters can describe the spatial numerical relation of peak overpressure of cylindrical charge in near-
earth air blast, and the conversion effect is well.

Keywords: cylindrical charge; near-earth air blast; numerical simulation; overpressure spatial conversion

model
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