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Abstract: The TNT equivalent coefficient is an important evidence to guide the blast-resistant design and safe-distance
determination for dangerous goods. To find out the TNT equivalent coefficients of two new kinds of propellants (H1, H2), a
series of free-field static detonation tests were performed for the two propellants (H1, H2) and flaky 2,4,6-trinitrotoluene
(TNT). Five repeated tests were carried out for each explosive and the mass of the tested explosive was 10 kg in each test. And
the existing method for calculating the TNT equivalent coefficients was modified. Base on the overpressure-time curves of the
shock waves at different distances from the explosion centers, the TNT equivalent coefficients for overpressure and specific
impulse at different scaling distances were analyzed by the modified calculation method. The results show that the
propagations of shock waves induced by explosions of the propellants agree well with the similar law, and are similar with that
induced by explosion of the TNT explosive. Meanwhile, the overpressures and specific impulses of shock waves induced by
explosions of the two propellants are much higher than those of the TNT explosive. With the increase of scaling distance, the

overpressure TNT equivalent coefficient of H1 first increases to 1.34 and then decreases, while that of H2 decrease
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monotonously, and the maximum value is 1.26. With the increase of the scaling distance, both the specific impulse TNT
equivalent coefficients of H1 and H2 first increase and then decrease. The specific impulse TNT equivalent coefficient of H1
with the peak value 1.38 is greater than that of H2. The modified method can be used to accurately calculate the TNT
equivalent coefficients of the tested samples, and the results can improve the safety design of blast-resistant structures.

Keywords: propellant; TNT equivalent coefficient; overpressure; specific impulse; static explosive
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Table 2 Average values of shock wave overpressure
peaks induced by explosion of a 10-kg TNT charge

at different distances from the explosion center

R/m Aprnta/MPa R/m AprNra/MPa
2 3.004 9 25 0.0100
3 1.198 0 30 0.008 1
5 0.2279 40 0.005 1
7 0.086 0 50 0.004 2
10 0.041 6 60 0.003 0
15 0.023 2 85 0.001 9
20 0.0143

e Average of experimental data
Fitted curve

—— By the Sadovskyi formula!'”
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Fig. 5 Attenuation of shock wave overpressure peak induced
by explosion of a 10-kg TNT charge with scaling distance
in logarithmic coordinates
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Table 3 Average values of shock wave overpressure
peaks induced by explosion of propellants (H1, H2)

at different distances from the explosion center

R/m Apuia/MPa  Apy,, /MPa R/m Apuia/MPa  Apy,, /MPa
2 3.3070 3.7802 25 0.0113 0.0112
3 1.306 8 1.269 7 30 0.008 9 0.008 3
5 0.280 3 0.2412 40 0.005 6 0.005 0
7 0.100 0 0.0959 50 0.004 5 0.004 0
10 0.0453 0.043 7 60 0.003 5 0.002 9
15 0.025 6 0.024 4 85 0.002 4 0.001 8
20 0.0158 0.014 7
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Fig. 6 Changes of shock wave overpressure peaks induced
by explosions of three 10-kg explosive charges (TNT, H1, H2)
with the distances from the explosion centers
in logarithmic coordinates, respectively
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Fig. 7 Changes of shock wave specific impulses induced by
explosions of three 10-kg explosive charges (TNT, H1, H2)
with the distances from the explosion centers
in logarithmic coordinates, respectively
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Fig. 8 Changes of peak TNT equivalent coefficients for overpressures of shock waves induced by explosions of two 10-kg
propellants (H1, H2) with proportional distance, respectively
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