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Table 1  Material parameters of explosives

C-] parameters JWL parameters
Explosives
o/ (g/cm®)  po/(GPa)  D/(km/s) A/(GPa) B/(GPa) R, R, w
HMX/TNT(78/22) 1. 821 34.2 8. 48 748. 6 13. 380 4.5 1.2 0. 38
PETN 1. 260 14.0 6. 54 537.1 20. 106 6.0 1.8 0. 28

®2 WHHHSH

Table 2 Material parameters of steel

eo/(g/cm’)  E/(GPa) o 6,/(GPa) E,/(GPa) B C P &
7.8 210 0.3 0.35 2 1 40 5 1.2
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Fig. 3 Pressure of the detonation wave front
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Numerical Study on the Acceleration of Metallic Flyers Driven by
Planar Detonation Wave of Explosives

LUAN Guang-Bo',HAO Li* ,ZHANG Zhu'**

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology .Beijing 100081,China;
2. Science School y Beijing University of Civil Engineering
and Architecture s Beijing 100044 ,China;
3.School of Applied Science, Taiyuan University of
Science and Technology » Taiyuan 030024 ,China)

Abstract: As regards the experimental study on the dynamic properties of materials, planar detonation
wave driving flyers to impact target is an important technique. The smoothness and limit speed of fly-
ers under detonation load determine the loading effects. The former determines the target size,and the
later determines the pressure to the target. Consequently, based on the coupling ALE and Lagrange
method,the simulation for the process of detonation wave driving the flyer is performed, and the
smoothness of the flyer is given when it approaches the limit speed. The limit speeds of the flyer from
numerical results and analytical solution are comparatively analyzed. Finally,we summariz the numeri-
cal results and point out the practicality and effectiveness of the fluid-structure coupling method in
studying the motive process of flyers under detonation load.

Key words: planar detonation wave;flyer;target;fluid-structure coupling
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