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1. Cylindrical shell 2. Main explosive 3. Detonator set
4. Detonator 5. Boostor explosive 6. LY12 flyer
7.PMMA 8. Test LY12 plate 9. DPS probe stand
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Fig. 1 Experimental setup of shock wave in the cylinder
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Fig. 2 PVDF layout in PMMA interface
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Fig. 3 Setup of shock wave experiment
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Fig. 4 Voltage curves measured with

PVDF gauge in the first experiment
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Fig. 5 Voltage and pressure curves measured with PVDF gauge in the second experiment
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Table 1 Measured data of the two experiments

C,/(mC e+ cm %) IE{H % 71/GPa
i FEXTFRANIE B/ mm AR/ O
H1KR %2R H1KR £ 3

A101 30 0 14.5 13.7 1. 60 1.97
A102 30 120 14. 4 13.3 1.74 2.00
A103 30 240 14.2 14.1 1. 84 2.00
B201 30 60 14.3 14. 3 1. 18 1. 29
B202 40 180 14.3 13.6 1. 22 1.32
B203 50 300 14. 4 13.6 — 1. 35
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Table 2 Computational parameters of JH-2
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Fig. 9 Simulated results of shock wave in PMMA under restriction of cylindrical shell
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Fig. 10 First amplitudes of shock waves-radius curves at different depths from the upper surface of the PMMA column
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Influence of cylindrical shell on spatial distribution of

pressure during propagation of divergent shockwave

ZHANG Shiwen, LONG Jianhua, JIA Hongzhi, LIU Cangli
(Institute of Fluid Physics, China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China)

Abstract: The propagation and spatial distribution of the divergent shock wave in PMMA under the
restriction of a metal cylindrical shell were studied using experiment and numerical simulation. The
flyer was driven by the cylinder high explosive initiated by a detonator at the center of the free surface
and the inner pressure of PMMA was measured by PVDF. The experiment shows that the closer to
the axis at a unique spot, the smaller the first pressure amplitude, which is the result of the increased
impacted area of PMMA by the forward convex-shaped flyer due to the divergent shock wave and the
increased integrative and accumulative effect of the pressure beyond the axis. But during the subse-
quent propagation of the shock wave, the closer to the axis, the smaller the pressure amplitude,
which is the result of the interaction between the shock wave front and the reflection of the divergent
shock wave from the cylindrical shell. The numerical simulation was performed well by adjusting the
severe distortion of the mesh which may cause the termination of the calculation. The trend of the nu-
merical result is in qualitative agreement with that of the experiment. Finally, we discussed the effect
of different shell materials on the law of the distribution of the shock wave, and it is shown that the
subsequent pressure increases as the heavy density of the cylindrical shell increases.

Keywords: impact dynamics; PVDF; attenuation of shock wave; attenuation

GifEmE 070



