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Table 2 Thicknesses of attenuators in shock initiation tests

case No. tungsten attenuator / mm  aluminum attenuator / mm
1 33 8
2 35 8
3 37 8
4 38 5
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Table 3 Parameters of Griineisen EOS for aluminum and LiF

material p/lg-cm™ C,/km-s S r
aluminum 2.785 5.37 1.29 2.0
LiF 2.638 5.15 1.35 2.0

Note: p is density, Gy, S and I" are material constants of Griineisen EOS.

R4 R LIFFIRE S AR R S5
Table 4

and sample

Parameters of material models for aluminum, LiF

G A B T
material n C m 7

/ GPa /MPa /MPa / GPa
aluminum 25 289.6 203.4 0.35 0.011 1.34 —
LiF 49 — — — — — 0.36
sample 3.54 — — — — — 0.20

Note: G is shear modulus, A is yield strength, B is parameter of strain hard-
ening, n is sensitivity exponent of strain rate, C is sensitivity coeffi-
cient of strain rate, m is hardening exponent of temperature, o is

yield strength.
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Parameters of the Ignition and Growth Model for HNS-IV based PBX under Shock Initiation

ZHAO Ya-qi'*, YANG Sha'*, CAO Wei'?, GUO Wei'’, SONG Qing-guan'?, DUAN Ying-liang'*, HUANG Bing', HAN
Yong'*
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Robust Munition Center, CAEP, Mianyang 621999, China)

Abstract: To obtain the ignition and growth model parameters of HNS-IV based polymer bonded explosive (PBX) under shock
initiation, the shock wave loading method from explosive plane wave lens was used. The shock waves were attenuated by atten-
uators and impacted with tested explosives, and the interface particle velocity profiles between tested explosives and LiF (lithium
fluoride) windows were measured by photonic Doppler velocimetry. Several explosive pellets with varying thicknesses could be
mounted to the attenuator in one shot, by adjusting the thickness of attenuator to change the input pressure, the growth process
of interface particle velocity was obtained. Meanwhile, the unreacted shock adiabatic curve of tested explosive was measured by
the reverse-impact method, and the cylinder expansion velocity history was acquired by 10 mm diameter cylinder test. Then,
the JWL (Jones-Wilkins-Lee) equation of state (EOS) parameters of unreacted explosives and detonation products were fitted
with experimental results by genetic algorithm. Finally, the interface particle velocity histories between explosives with varying
thicknesses and LiF windows were fitted with the ignition and growth model. The results show that the fitting correlation coeffi-
cients of EOS parameter curves for unreacted explosives and detonation products are high enough, and the obtained ignition and
growth model parameters well simulate shock initiation experimental results, which can meet the requirement of initiation train
design.

Key words: polymer bonded explosive (PBX) ;shock initiation;ignition and growth; HNS-IV ;equation of state
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The shock wave loading method from explosive plane wave lens was used to study the ignition and growth model parameters of
HNS-IV based polymer bonded explosive (PBX). The shock waves were attenuated by attenuators and impacted with tested
explosives, and the interface particle velocity profiles between several tested explosives with varying thicknesses and LiF (lithium
fluoride) windows were obtained in one shot. The interface particle velocity histories were fitted with the ignition and growth
model. Meanwhile, the JWL (Jones-Wilkins-Lee) equation of state parameters of unreacted explosive and detonation products

were fitted with experimental results by genetic algorithm.
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