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Table 1 Calculated configuration for spigot test
. calculated time initial velocity
drop height .
/ ms /m-s

Flat-head spigot(38 mm)

37 m 1.5 26.93

50 m 1.5 31.30

60 m 1.5 34.29

Extended flat-head spigot(63 mm)

50 m 2 31.30

Oval-head spigot(63 mm)

37 m 1.5 26.93

38 mm
63 mm
38 mm

a. flat-head spigot b. extended flat-head
(38 mm) spigot (63 mm)

B5 A SR R
Fig.5 Schematic diagrams of three different spigot shapes

¢. oval-head spigot
(63 mm)

and dimensions

F2  WRITENE PBX IR S
Table 2 Material parameters of a typical cast PBX

model model

value value
parameter parameter
p,/gcm”®  1.78 s 0.2
G/ MPa 3.62 r 0.2
v 0.3 c,/)g'K! 1.0
G"~G"® 0.85,1.0,0.6, K/W-m™-K"' 0.406
/ MPa 0.37,0.8 T./K 519.0
1/270-1/2% 0,3.32x10,3.32x10%, | Q,/)kg”' 2.09x10°
/s 3.32x10°,2.00x10° E/)-mol™ 2.25%10°
o,/ MPa 0.1 Z/s™ 5.0x10"
h/ GPa 2.1 L/)kg™ 2.08x10°
c 0.6 A,/ Pas 1.0x10"
C,/ pm 10 A,/ Pass 10.0
a/cm 0.5 S,/ s 2.0%10?
u 0.5 q 2.0
y/)m™ 26.5 7,/ MPa 0.1
f, 0.01 I,/ pm 50.0
k, 0.2 I,/ pm 2.0
¢,/ km-s™ 1.2 9 0.9
N XK 2026 % H 344 H 18 (1-15)
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Simulation on Localized Deformation Flow and Ignition Response of Cast Explosives under Spigot Loading

SHENG Xing-yu, YANG Kun, LU Yi-ming, WU Yan-qging, DUAN Zhuo-ping, HUANG Feng-lei
(State Key Laboratory of Explosion Science and Safety Protection , Beijing Institute of Technology s Beijing 100081, China)

Abstract: Aiming at the unclear issues of charge deformation and ignition mechanisms in the spigot safety evaluation tests of cast
explosives, a viscoelastic-viscoplastic deformation and multi-hotspot competitive ignition model for cast PBXs was developed.
This model considers multiple hotspot mechanisms, including microcrack friction, microvoid collapse, and localized viscous
shear flow heating. Simulations of macro-mesoscopic rheological-ignition response under spigot were conducted, obtaining the
pressure, shear flow, and ignition response characteristics of explosive charges under different drop heights, spigot lengths, and
spigot shapes. The results indicate that the ignition response process of the charge under spigot is driven by both pressure and
shear strain rate. When these two factors overlap at high levels, the resulting localized viscous shear flow becomes the dominant
hotspot mechanism. For the same spigot diameter, a larger aspect-ratio spigot induces higher pressure and shear flow in the
charge above the spigot, coupled with a longer spigot action time and higher impulse, leading to an easier ignition with a re-
duced critical ignition height. Compared to a flat-head spigot, an oval-head spigot significantly reduces the critical ignition
height of the charge. These findings provide technical support for interpreting the ignition response and mesoscopic mechanisms
of cast explosives under low-speed long-pulse penetrating mechanical stimulation, as well as for constructing safety evaluation
and numerical characterization methods for projectile drop with foreign object penetration.

Key words: Spigot experiment;cast explosive;macro-mesoscopic model;localized flow-ignition;numerical simulation
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