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Abstract

The overpressure caused by the collision between the shock wave generated by the spherical
charge exploding in the air and the flat plate obstacle is generally required to be controlled in the
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protection structure. After the spherical charge detonates in the center of the air, a reflected wave
propagates to the surface of the plate through a spherical wave. In this paper, the accuracy and re-
liability of the pressure test system of shock wave under the implosion of the explosive tank are
verified by the plate reflection test. The calculation results show that the error between the plate
test results and the theoretical calculation values is small, all within 10%, and the measured re-
sults of symmetrical measurement points are consistent with each other. It can be considered that
the shockwave test system constructed can meet the test requirements of the reflection shock-
wave test on the inner wall of the cylindrical explosive vessel shell.
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Figure 1. Sensor setup diagram
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Figure 2. Layout of flat reflection measuring points
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Table 1. Shock wave parameter result statistics

=1L ORERSRERGT

‘ ‘ b TE] us VE{H & J1IMPa
frE REG - : - DR
S 45 R FH{E S 45 gt EE FH{E iR E

1 10 3.05

P1 10 2.69 2.935 9%
2 10 2.82
1 6 12.01

P2 6.5 11.49 12.07 5%
2 7 12.13
1 6 17.02

P3 6 15.65 16.94 8%
2 6 16.86
1 6 12.3

P4 6.5 11.49 12.14 6%
2 5 11.98
1 12 2.99

P5 11.5 2.69 2.9 8%
2 11 2.81
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Table 2. Specific parameters of JWL equation of state
=2 WL REHRENRKSH

o(kg/m®) A(GPa) B(GPa) RL R2 PCJ(GPa) E(/m®) D(m/s) v e

1500 347.6 3.39 415 0.95 17.92 6.34e9 6957.2 1.0 0.28
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Figure 4. Schematic diagram of the model
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Figure 5. Flat pressure cloud
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Figure 6. Time history curve of overpressure at each measuring point
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Figure 7. Comparison and analysis of test value and simulation value. (a) Comparison between test value and simulation
value; (b) Fitting curve of test value and simulation value
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Table 3. Fitting regression coefficient
= 3. BAEEVIRK

Testdata Simulationdata
B1 19.894 + 1.47 17.122 £1.29
B2 -3.316 £ 0.24 -2.854 £ 0.211
A -13.813 + 1.929 -10.454 + 1.691
R? 0.9896 0.9892
B 727 J7 Al 1.6188 1.2439
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BT A .
y =19.894x —3.316x° + -13.813
y =17.122x — 2.854%* —10.454
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