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Abstract

In order to study the explosive characteristics of large equivalent explosives, the LS-DYNA soft-
ware was used to establish a model for the explosion of large equivalent TNT explosives in air. The
calculation result is lower than the empirical formula value and can be used as the lower limit of
anti-explosion design. Through the simulation values of different working conditions, the general
overpressure function is obtained by fitting, and the numerical simulation results can be directly
calculated. The overpressure function is corrected in the form of exponential function, and the
universal modified overpressure function is given, which avoids the calculation deviation caused
by different empirical formulas. Through data verification, both functions have universal applica-
bility, which can better guide the structural anti-explosion design of large equivalent explosives
and facilitate engineering application.
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Table 1. Explosive size
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Figure 1. Spherical explosive shock
wave propagation diagram
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Figure 2. Overpressure decay law
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Figure 3. Model plane sketch
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Figure 4. Entity model diagram
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Table 2. Air material parameters and equation of state parameters

= 2. EEMRSHINRTHESH

Co/Pa C C, G Cy Cs Cs v E (J/m®) p (kg/m’)

—le5 0 0 0 0.4 0.4 0 1 2.5e5 1.29

Table 3. Explosive material parameters and equation of state parameters

T3 MEAMRSRRTEHRESH

A/Pa B/Pa R R, o Ey/(J/m®) Vo p (kg/m®) D (m/s) Pcj/Pa

3.71ell 3.231e9 4.15 0.95 0.3 7e9 1 1630 6930 21e9
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Figure 5. Overpressure cloud example
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Figure 6. Six formula overpressure peak curve
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Figure 7. Overpressure peak curve of different equivalent
TNT and Henrych formulas
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Figure 8. Comparison of simulation results and fitting
results
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Table 4. Corrected result error
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Z(m/kg'?) AP P n n, 4 P 5,/% 5,/%
03 3.074 37.127 12.055 12.073 37.057 37.112 0.19 0.04
04 2.684 16.001 6.101 5.983 16375 16.058 234 0.36
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Figure 9. Contrast curve
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