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Table 1 PBX-9404 parameters for the first term used in Ref. [9]

Z/(s™H) T" /(K) T,/ (K) C,/[m/ (s + K]  k./(MPa) Q/(km’/s?) kR /[m/(s+K)]

5.0X10" 26 500 298 1.4X10° 8.0 5.439 8.0X10 "

R2 PBX-9501 HZHEREBMNEER KNS H
Table 2 Reaction rate parameters of the second and third terms for PBX-9501

a n G z x

0.02519 1. 985122 3972 3.4 1.33
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Fig. 3 Simulated pressure histories Fig. 4 Simulated pressure growth process
for PBX-9501 impacted at 960 m/s of shock wave front for PBX-9501

by an aluminum flyer with different strengths of binder
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An Elastic/ Viscoplastic Pore Collapse Model of Double-Layered Hollow Sphere

for Hot-Spot Ignition in Shocked Explosives

WEN Li-Jing' ,\DUAN Zhuo-Ping' ,ZHANG Zhen-Yu*,
OU Zhuo-Cheng' . HUANG Feng-Lei'

(1. State Key Laboratory of Explosion Science and Technology »Beijing Institute of
Technology,Beijing 100081 ,China;
2. Institute of Technical Physics ,College of Science s National University of
De fense Technology ,Changsha 410073 ,China)

Abstract; An elastic/viscoplastic pore collapse model of double-layered hollow sphere,in which the
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effect of the binder in Plastic Bonded Explosives (PBX) was taken into account, was developed as a
hot-spot ignition model in shocked explosives. The space and time distributions of the velocity, strain,
temperature and chemical reaction rate in shock compression of the explosive hollow sphere were
theoretically calculated. A new expression of reaction rate equation was obtained for the hot-spot
ignition. The three-term reaction rate model, consisting of the new hot-spot ignition term, the slow
burning term at low-pressure from Kim and the high-pressure reaction term from ZHANG Zhen-Yu,
was implemented into the two-dimensional, hydrodynamic finite-element code DYNA2D and used to
simulate the one-dimensional shock initiation process of PBX-9501 explosive. The numerical results
show that the model can successfully explain the influence of strength and content of the binder in
PBX on the shock initiation,and that of particle size and porosity as well.

Key words: shock initiation; reaction rate model; hot-spot ignition model; plastic bonded explosives;

binder
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