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Fig.1 Principle diagram of the initiation experiment of PBX
explosive under magnetic compression and quasi-isentropic
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Table 1
action rate model

Q Ye k. G
/emeps? /st /MPa /cm?eps?K™!

Parameters of the HMX ignition term in the DZK re-

Z/us' T/K T,/K

5.439e-2 0.026 8e 1.4e=5 5.0e+13 26500 298

Note: Q is the the reaction heat. y, is the constant related to the viscosity. k,
is the shear yield strength shear yield strength. C, is the heat capacity.
Z is the pre-exponential factor in the Arrhenius kinetics. T is the acti-

vation temperature. T, is the initial temperature.

T2 DZK L R ookl 28 5] ) s ok IS 50
Table 2

reaction rate model

Parameters of the binder ignition term in the DZK

Yo/ ms! k,/ MPa
0.025 Se

Note: 7, is the constants related to viscosity of the binder. k; is the shear

yield strength.
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Table 3 EOS parameters of the Al and LiF windows!""™"%!
Po C
parameter S S, S, Yo a
/g-cm™ /cm-ps™
Al 2.703  0.524 1.4 0 0 1.97 0.48
LiFt12! 2.638 0.515 1.35 0 0 1.69 0

Note: p, is the initial density. C is the intercept of the particle-velocity and
shock wave velocity curves. S, S,, and S, are the three slope coeffi-
cients of the particle-velocity curve. y, is the Griineisen coefficient. a

is the first order volume correction coefficient of y,.

R4 PBXCO3ARKNCRAE T BSH G HEL - PPIRSIr s

Table 4 EOS parameters of the unreacted PBXCO03 and deto-
nation product!* "
reacted
PBXCO3
parameter o ) parameter PBXCO03
Griineisen!'? )
JWL,M]
po/ g-cm™ 1.840 A/ GPa 1008.72
C/cmeps™! 0.2546 B/ GPa 23.05
S, 2.06 R, 4.91
S, 0 R, 1.37
S, 0 w 0.29
Y 1.15 C,/ GPa-K™' 1.0e-3
a 0 E,/ GPa 10

Note: A, B, R, R, are constants. w is the Griineisen coefficient. C, is the

constant-pressure specific heat.
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Table 5 Parameters of the five DZK reaction rate equations
calibrated by quasi-isentropic loading test

a n G z X
0.0073078 1.86646 2588.06 3.301 1.58

Note: a, n, G, z, x are the parameters of the DZK reaction rate model.
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wave front under quasi-isentropic loadings with different
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Influence Rule of Quasi-isentropic Loading Characteristics on the Initiation of PBXC03 Explosive

LIU Hai-qing, DUAN Zhuo-ping, LI Shu-rui, OU Zhuo-cheng, BAI Zhi-ling, HUANG Feng-lei
(State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology, Beijing 100081, China)

Abstract: To investigate the influence rule of quasi-isentropic loading characteristics on the initiation response characteristics of
polymer bonded explosive (PBX), the initiation response process of PBXC03 explosive under quasi-isentropic loadings with dif-
ferent loading pressures(8, 10, 12 GPa) and loading slopes was numerically simulated. The parameters of an elastic/viscoplastic
double hollow spherical-shell collapse reaction rate model (DZK) of PBXC03 explosive were determined by backside particle-ve-
locity history curves at 1, 1.5, 2, 3 mm and 4 mm obtained from the initiation response experiment of PBXC03 explosive under
the quasi-isentropic loading. The influence rule of peak pressures and loading slope on the initiation response characteristics of
PBXCO03 explosive under quasi-isentropic loadings was obtained by the DZK model and the parameters. The results show that the
two loading methods (different pressures and loading slopes) have a great influence on the initiation process of PBXCO03 explo-
sive. Under other conditions being equal, the higher the loading slope or peak pressure is, the faster the growth of peak pressure
curve and the shock wave trace of shock wave front in the explosive, and the shorter the time-detonation is.

Key words: polymer bonded explosives (PBX) ;quasi-isentropic loading;explosive initiation response rule; DZK model.
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