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Fig.1 The initiationexperiment setup

1—pulse power supply, 2—coaxial cable, 3—metal wire,
4—organic glass tube, 5—explosive, 6—witness plate,

7—signal line, 8—oscilloscope
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Fig.2 Curves of Ni-Cr wire voltage/current vs time for differ-

ent initiation voltage
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Table 1 Experiment parameters and current data of HMX

plasma initiation

particle density metal I, Ts
sample ) 3 .

size/pm /g - cm wire /kA /s
1# 140 1.0944 Ni-Cr -6.99 3.83
2* 140 0.9840 Ni-Cr -7.23 3.80
3* 21 0.7120 Ni-Cr -7.32 3.83
4% 21 0.7182 W -4.38 2.1

Note: [ is the crest current value; Tp is the time of first crest.
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Fig.3 Current curves of HMX initiation experiments
Note: The red circle mark is the moment when plasma is gen-

erated
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Fig.4 Witness plates of HMX initiating experiments
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Table 2 Respone experiments of explosives initiated by
plasma
. voltage/kV
explosive
10 15 20
FOX-7 x v -
FOX-12 x v -
LLM-105 x vV -
DNAN A A %
TATB x x v
Note: x: no detonation; A :ablation; \/;detonation; —: no experiment.
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b. DNAN 10 kV

c. LLM-105 10 kV d. DNAN 15 kV

e. FOX-7 15 kV f. LLM-105 15 kV

h. TATB 20 kv

g. DNAN 20 kv
B 5 K2 AR S DL EAR

Fig.5 Witness plates of explosives initiating experiments
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Table 3 Plasma sensitivitydata of explosives

explosive 100% ignition voltage/kV
FOX-7 15
FOX-12 16
LLM-105 15
DNAN 10
TATB 21
HMX 14
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Table 4  Activation energy and sensitivity of some explosives'"™”’

activation explosion  impact shock wave plasma

explosive  energy temperature sensitivity  sensitivity  sensitivity
/k) - mol™" /°C /cm /mm /kV

HMX 278.8 335 32 —(2) 14
LLM-105 257.55 367 117 3.65(4) 15
FOX-7 249.89 215 126 6.22(-) 15
FOX-12 258.25 192 >159 - 16
TATB 221 384 170 -(5.5) 21

Note: “-" represents no available data. The values in brackets are shock

wave sensitivity in GPa.
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Fig.6 Plasma initiating modle of explosives
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Initiation Response of Explosive Compound under Action of Plasma

XUE Le-xing, WANG Xiao-feng, FENG Xiao-jun, XU Hong-tao, FENG Bo, TIAN Xuan
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To obtain the initiation respone rule of explosive compound under the action of plasma, the plasma initiation experi-
ments of explosive compound were performed using electrical exploding of nickel-chromium (Ni-Cr) and tungsten (W) wires as
a plasma generating source, the voltage and current of plasma were measured by oscilloscope, and whether explosive detonation
was judged by witness plates. Results show that the ability of octogen (HMX) initiated by Ni-Cr wire plasma is stronger than that
of HMX nitiated by W wire plasma. When the initiation of HMX with particle size of 140 pm and 21 um and of 10% charge densi-
ty difference is selected, and lower charge density and smaller particle size are used, the plasma initiation respone of HMX is more
intense. HMX, 1,1-diamino-2,2-dinitroethylene( FOX-7), N-guanylureadinitramide (FOX-12), 2,6-diamino-3,5-dinitropyrazine-
1-oxide(LLM-105) and triaminotrinitrobenzene ( TATB) can be initiated by plasma. 2, 4- dinitroanisole(DNAN) is ignited by heat
of electrical exploding wire. The order of Ni-Cr wire plasma initiation sensitivity is HMX>LLM-105 = FOX7 >FOX-12>TATB. The
mechanism of explosive initiated by plasma is inferred as mixed initiation mechanism. A particles combustion model based on
plasma is proposed.

Key words: plasma; electrical exploding; explosive compound; initiation; sensitivity
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