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Fig.1 Diagram of PBX-C04 and its compound structure as-
sembly

a. Load the secondary charge b. Cover and fix

c. Pre-test photo
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Fig.2 Photos of assembly states of test devices with PBX-C04
a) decomposition states loaded with PBX-C04; b) assembed

test device; c) photo of test device assembled with support
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Fig.4 Schematic diagram of fragment dimensions
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Fig.5 Bird’s eye view of experimental configuration of
high-speed fragment impact test

1—Ilaunching equipment, 2—sensors of air overpressure,
3—fragment, 4—velocity measuring zone, 5—heating band
of electrical-resistance type, 6—experimental components,

7—target support
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Table1

plosives at tests

Fragment impact velocities and temperatures of ex-

sample explosive T/°C v/m-s™!
1# 784
2# 1021
3# PBX-C04 25 1847
44 1906
5# 1970
6# 1390
7# 1683
25
8# PBX-C04 /HNS 1912
9# 1970
10# 200 1640
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a. PBX-C04,25°C,784 m-s’

b. PBX-C04,25°C,1021 m-s"

g. PBX-CO04/HNS,25°C,1683 m-s™

i. PBX-C04/HNS,25°C,1970 m-s™

6 i o L U 1 5 1 0 B R R

h. PBX-C04/HNS,25 °C,1912 m-s™'

j.- PBX-C04/HNS,200 °C,1640 m-s™'

Fig.6 Experimental wreckages and high-speed records of tested devices after fragment impacts
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Table 2

der various test conditions

Results of air overpressure at 2-meter distance un-

sample explosive T/C v/m-s" P, /kPa
1# 784 None

2# 1021 None

3# PBX-C04 25 1847 None

S5# 1906 17.5

6# 1970 19.0

7# 1390 2.2

8# 1683 11.0

9# PBX-C04/HNS 25 1912 16.7

10# 1970 30.0

11# 200 1640 51.6
Note: 1)T is the test temperature; 2) v is the impact velocity; 3) P, is cor-

responding overpressure at 2-meter distance.
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Fig.7 Typical air overpressure curves of impact tests
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Fig.8 Chemical formula structures of TATB and F2314
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3 A HT/E PBX-CO4 MEZY LM AL HE it (v=1847 m-s™")

Table 3 Chemical element contents of PBX-C04 on surface
before and after impact (v=1847 m-s™") %
sample C N O F Cl

O# 36.77 21.83 18.03 19.82 3.56

1# 39.26 31.8 25.01 3.27 0.66

2# 39.56 29.52 24.74 4.22 1.37

Note: 0# represents the sample content before impact while 1# and 2# repre-

sent sample contents after impact.
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Fig.9 Comparison between XPS spectra of standard substance and impacted samples
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Table 4 Results of reaction violence levels of insensitive ex-
plosive PBX-C04 equipped with/without booster charge after
high-speed impacts

sample explosive T/°C v/ m-s™"  Reaction level
1# 784 No reaction
2# 1021 No reaction
3# PBX-C04 25 1847 Combustion
S5# 1906 Combustion
6# 1970 Combustion
7# 1390 Combustion
8# 1683 Combustion
9# PBX-CO4/HNS 2 1912 Combustion
10# 1970 Deflagration
114 200 1640 Detonation
4 &

(1) 8 & T PBX-C04 ¥E 25 HL A7 {0 5 19 4 s & &
P i 25 JR o A R, PBX-C 04 2 24 A i oy B
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(2) i Ja% 2 245 235 ) Hp A Ko 0 JR 1 A2 0 2 79 2 52 i
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High-speed Impact Safety Properties the Tath-based Plastic-bonded Explosive and Its HNS Compound Charge
Influence

WEN Wen, WANG Shu-juan, DAI Xiao-gan, CHAI Chuan-guo, XIANG Yong, HUANG Qian, WEN Yu-shi, LI Ming
(Institute of Chemical Materials, CAEP , Mianyang 621999, China)

Abstract: Ammunitions might experience safety threats of high-temperature heating, high-speed fragment impact, and their com-
bined effects in battlefield. In order to investigate the reaction phenomenon of insensitive explosive PBX-C04 under high-speed
impact and the effects of high-temperature and booster charge on this reaction phenomenon, the insensitive explosive safety ex-
periments under high-speed fragment impact were carried out, and the influences of high-temperature and insensitive booster
charges (HNS) were considered. Based on the air overpressure, witness plate wreckage and chemical-physical analysis of re-
mained explosives on the scene, the explosive reaction levels of PBX-C04 was assessed comprehensively, and the influences of
high temperature and booster charge were studied. The results show that PBX-C04 at room temperature exhibits excellent safety
characteristic under high-speed fragment impact, it merely reacted to burning when impacted by a fragment with velocity up to
1970 m-s™'. When the booster charges of HNS was included, the reaction levels of PBX-C04 correspondingly deteriorated into
deflagration. However, when heated to 200 °C before impact test, the high-speed impact safety of PBX-C04 equipped with boost-
er charge deteriorated remarkably into detonation.

Key words: Insensitive explosive;composite charge; high-speed impact;safety assessment; XPS

CLC number: T)55 DOI: 10.11943/CJEM2020163

(BT & %)

Document code: A

o
Il

CHINESE JOURNAL OF ENERGETIC MATERIALS A A A R 2021 % $ 294 #5484 (399-405)



