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Fig.1 Schematic diagram of the cylinder test
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Fig. 2  Photograph of the cylinder expansion process with

different charge diameters
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Table 1 Curve-fitting parameters of the cylinder expansion
process

®/mm a/mm + ps ! B/us™! lo/ps

25.4 1.6366 0.2656 1.5906

50.0 1.7217 0.1226 1.9170
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Fig.4 The curves of u, -V for the two cylinder test
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Table 2 Cylinder expansion velocity at given relative volumes

1
u,/mm - ps

@/mm

V=2.1 V=4.4 V=7.0 V=10.0
25.4 1.334 1.560 1.611 1.627
50.0 1.351 1.612 1.680 1.704
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Table 3 Parameters of JWL equation of state of aluminized explosive

A/GPa B/GPa R, R, w C,/GPa - K™’ E,/GPa

503.0 12.0 4.40 1.15 0.33 1.0x107? 11.6
R4 TN R IO AR S N R T S
Table 4 Ignition and growth reactive flow parameters of aluminized explosive

/s b a X G,/GPa™" - pus™! c d y G,/GPa™? « ps ™! e g z

44 0.667 0 4 48 x10 0.667 0.333 1 8 x10°* 1 0.111 2
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Different Diameter Cylinder Tests and Numerical Simulation of RDX based Aluminized Explosive

SHEN Fei, WANG Hui, YUAN lJian-fei, TIAN Qing-zheng, YANG Kai
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to study the power of one RDX-based aluminized explosive with different charge diameter, the cylinder tests
with diameters of 25. 4 mm and 50. 0 mm were conducted. The experimental results show that the expansion velocity of
@50.0 mm cylinder is 4.73% higher than that of ®25.4 mm when the relative volume of detonation product is 10. By using the
dynamic finite element program LS-DYNA, two cylinder tests were simulated and the Lee-Tarver ignition and growth trinomial
model was adopted. The parameters Jones-Wilkins-Lee equation of state and the reaction rate of the aluminized explosive were
obtained through simulation and test results.
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