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Table 2 Equation of the state parameters for solid reactants

Perusi/MPa Herush K, K, K, Kook Hiock
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Fig. 3 Reaction fractions at different impact velocities and a preheating temperature of 301.15 K
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Fig. 4 Reaction fractions at different impact velocities and a preheating temperature of 348.15 K
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Fig. 5 Reaction fractions at different impact velocities and a preheating temperature of 378.15 K
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Fig. 6 The maximum reaction process fraction at different pre-heating temperatures and impact velocities
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Fig. 7 The average reaction fractions of the PBX charge at different temperatures and impact velocities

041403-6



539 & BB, A IR T B S PBXKE 25 IR o U M B (B %4

27359 I e A 53 5 T ARG 88 T o T o T P R AR, AR s WUIAAIR E T, PBX K252y
SN Sy A o T LLKE ST Y S ok AR o B 26 4R 3 A B B, o g KE 2 B Y s ik AR A 3 4B
BL: (1) 2212 A% BRI fife s (X0 TS B 350 52 171X 385 () J 350 52 7 X 38 P g A 2 S 7 T, e 3 — [X 3
PR il SN, 5 B I R B T R SR AR, KE 2 R 2 R A i K
23 AR ANEFIRSH R

HR (30115 K) N, fif i sl 265 m/s B, W E = B (& 8) WRTE 55 us 7247, 76 F L4 N ILES
B2l R T BAR 20 mm A FRIE SR8 R X, [ R R R AR A 2 4y . RIS AR B R] 9~
11 A] D, 33— X AR R 7258 R4 A5k 98 P 7 78 5 A, Meises o7 0 e /N o Al DALMY, 43 o 7 A 1 BT U 4 mh ek )
N 7R Ao e s, R BUR TR . MU BE AR BEHE 1k S K i A, KE 2GR SZ Ik, 7R A SR A
PN . AR TE ] fig S B AR AL, ORHER AR, BT R, AR A E L X — A It AR AT AR TR BUAR /N SR X
B, I A e 0 SRR RE O R S S R R RE S, IR A SN o BN R R AR, e
J A R A I A HR 2

40 Temperature/K 4.0 Volumetzrig strain
3.5 3.5 1.8
14

3.0 3.0 %(2)
Ezs 82-5 822
220 220 0.4
= = 03

1.5 1.5 0

1.0 1.0

0.5 0.5

0 05 1.0 1520 25 3.0 3.5 40 45 0 0510 152025 3.0 354045

x/cm

x/cm

B8 WM J 301.15 K B 1E 2525 25 (g i 2 B9 BAHGEEE 30115 K A 24255 24 (g (R AR A8 2= [
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Fig. 12 Temperature of the explosive charge at a preheating
temperature of 348.15 K
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Numerical simulation of confined PBX charge under low velocity
impact at high temperature

HU Cai, WU Yanqing, HUANG Fenglei
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Accidental initiations of the explosive subjected to mechanical or thermal loads have caused
numerous catastrophic tragedies. The impact sensitivity and thermal safety of explosive is of great
importance for the applications. Previous work showed an evident decline on modulus with increasing cook-
off temperature, which suggest that Cook-off temperature may affect the deformation process of the
impacted PBX, and further affect the critical impact velocities for initiation. In this work, to investigate the
mechanical and thermal response of confined PBX charge under low velocity impact of a small projectile
during cook-off events, a finite-element model was established to provide reliable prediction of explosive
safety performance at high temperature. A thermal-mechanical-combined experiments from literature
enabled comparisons between simulated results and measured data for the critical impact velocities of
initiation for a HMX-based PBX charge (HMX/TATB/olefin). The simulation results showed that when it
was heated up to 348.15 K, the critical impact velocity of initiation for the explosives reached the maximum
(360 m/s). With the increase of cook-off temperature, the localized heating regions change from the surface
of explosive charge to the center. This phenomenon was caused by the effect of compression overshadows
shearing on the initiation because of the strength decreases in the heated PBX, implying that thermal
softening plays an important role in the impact sensitivity of the heated PBX charge.
Keywords: PBX; thermal-mechanical coupling; impact; sensitivity
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