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Fig. 1 Detonation drives the tungsten flyer to collide with the magnesium flyer and detach
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Fig. 2 Flyer impacts explosives and transmits pre-shock and rarefaction wave
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Fig. 3 Impact of the tungsten flyer on the magnesium flyer introduces the main shock into the explosive
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Fig. 5 Simplified calculation model for explosive loading device
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x1 MEABEREYNIWLREHFESH
Table 1 JWL EOS parameters of explosive product

Material p/(gem™)  Dg/(km's")  p./GPa A/GPa B/GPa R, R, w
Main explosive 1.849 8.712 35.2 842.040 21810 46000 13500  0.28
Sample explosive 1.895 7.640 26.9 666.486 5.339 4.548 3 0.797 6 0.35

R2 HRAREYIWLRESFESH
Table 2 JWL EOS parameters of unreacted sample

po/(g-em™) A/GPa B/GPa R, R, w
1.895 77 810 -5.031 113 1.13 0.909 38

#z 3 KA Griineisen RS FESH

Table 3 Griineisen EOS parameters of material

Material pol(grem™) C/(km-s™) s, % /(g K"
PMMA 1.186 2.300 1.750 0.91 3.016
W 18.300 4.030 1.237 1.67 0.135
Mg 1.776 4.490 1.242 1.54 1.025
Steel 7.896 4.569 1.490 2.17 0.446

x4 AR RKERKREEESHK

Table 4 Ignition and growth of reaction model parameters for sample explosive

pol(grem™) Iims™! a b ¢ d e
1.895 4x10° 0.214 0.667 0.667 1.0 0.667
g X ¥ z G /(GPams™) G,/(GPa™""ms™)
0.667 7.0 3.0 1.0 0.461 3 0.3

= 5 #HAY Steinberg-Guinan-Lund 7 #1% # £ £

Table 5 Steinberg-Guinan-Lund constitutive model parameters of the material

Material py/(g-em™) Y,/GPa B G,/GPa A,/Pa B, n
Mg 1.78 0.19 1100.0 16.5 1.03x1072 5.907 0.350
W 18.30 1.87 7.7 145.0 1.03x10°3 1.764 0.300

Steel 7.90 0.34 43.0 77.0 2.26x10° 5.280 0.283
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Table 6 Device parameters for the confirmation experiment

Part po/(g-em™) Size
Plane wave generator 2100 mm, 37°
HMX-based main explosive 1.849 2100 mmx30 mm
Buffer plate 1.186 2100 mmx3 mm
Tungsten alloy flyer 18.300 2100 mmx4 mm
Clearance 1 1 mm
Magnesium alloy flyer 1.776 2100 mmx1 mm
Clearance 2 3 mm
TATB based sample explosive 1.895 220 mmx2 mm
Sleeve 2110 mmx52 mm
- Tungsten alloy flyer

I— Magnesium alloy flyer

Target plate

L

Sample explosive

LiF window

Fiber probes

Kl 10 Z 5 PDV K50 7
Fig. 10 Multipoint PDV probes layout
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(a) Experimental particle velocity history of the flyer
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(b) Comparison between experimental results

and numerical simulations
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Design and Simulation of Shock-Release-Reshock Experimental Device
for TATB-Based Insensitive Explosives under Detonation Loading

FAN Hui, LIU Kun, GU Yan, SUN Zhanfeng
(Institute of Fluid Physics, CAEP, Mianyang 621999, Sichuan, China)

Abstract: In some engineering applications and accidents, the detonation performance of explosives may
change if subjected to multiple shocks and releases. Therefore, an experimental loading device with multiple
shocks and releases is needed in order to study the detonation response of explosives under complex loads. In
this paper, an experimental detonation loading device that can achieve complete release of shock-release-
reshock is proposed and designed. The device is optimized through numerical simulations, and the accuracy
of the numerical simulation is validated by the corresponding experiments. The results indicate that the
designed detonation loading device can achieve complete release of shock-release-reshock loading procesure
of TATB-based insensitive explosives, where the detonation loading device drives tungsten magnesium
double-layer flyers. The design provides a new experimental technique for further study on the detonation
response of explosives under complex loads and multiple shocks.

Keywords: shock-release-reshock; detonation loading; TATB-based insensitive explosive
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