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[ ABSTRACT]

the high-voltage switch was taken as a key component to design and manufacture a low-cost high-voltage switch based on a

In order to develop a low-cost exploding foil initiator system suitable for industrial explosive materials,

series ceramic gas discharge tube. In the early stage, the integrated exploding foil chip and microfluidic recrystallization
HNS explosive technologies were completed. On these bases, the characteristics of exploding foil electric explosion, electric
explosion plasma-driven flyer, and flyer impact initiation of HNS explosives were carried out. Result shows that the low-cost

exploding foil initiator system can successfully detonate HNS explosives at 0.30 wF and 1.5 kV, which provides technical

support for the application of exploding foil initiator system in industrial explosive materials.
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Fig.1 Structural representation of low-cost

exploding foil initiator system
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Tab.2 Calculation of inductance and resistance of CDU circuit with different capacitance

A/ HLJK HLBH

pF PR/ bR ZE/H AR ZE RV % CFEHBL /MmO AR/ mQ bR 2E R %
0.10 52.21 5.114 9.800 206.20 33.440 16.22
0.15 34.97 4.486 12.830 122.80 24.010 19.54
0.22 34.89 3.427 9.822 110. 60 11.330 10. 24
0.30 36.95 1.312 3.551 84.10 10. 130 12.05
0.40 33.48 1.600 4.779 74.27 9.453 12.73
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Tab.3 Testing results of discharge characteristic parameters of CDU circuit with different capacitance

HLZ/ Wk %R/ mJ EER /KA EFRE/ns B LR/ (KA - ps™') TR /ns T,/ns
0.10 144.5 2.00 122.76 19.84 1583 419.43
0.15 216.8 2.08 137.52 22.90 1 700 466. 14
0.22 317.9 2.77 156.79 30.03 1778 555.28
0.30 433.5 3.48 197.01 20.74 2 402 663.21
0.40 578.0 3.90 209.28 22.20 2 657 739.06
5.1 — _._ X
. TR 3 ET GDT S/EF XK McEFI
= IR IEFF
g ‘ ,
= FEET MEMS T2l 3% i McEFT ##: %] CDU
# SRR OIS REERER S (R
- , , , Hi1% 2 AT0,0. 30 pF %5 GDT & T 4l
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K8 JFSCRIIEIR I i) 75 1

Fig.8 Schematic diagram of delay time of switch
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Tab.4 Electric explosion performance parameters of EFI
HA/WF /Y EEERR/KA AR E/AKY BES/ns BETIR/MW  IRERER/] BERFHR/ %
1.3 1.808 0.754 222.4 0.568 0.039 79 21.40
0.22 1.5 2.128 1.010 189.8 1.247 0.050 22 20.29
1.7 2.489 1.156 168.9 1.630 0.063 55 19.99
1.3 2.064 1.009 221.5 1.232 0.058 88 23.23
0.30 1.5 2.198 1.136 191.4 1.948 0.067 98 20. 14
1.7 2.527 1.292 165.8 2.318 0.077 67 17.92
2.5 1.5
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Fig. 10 Voltage, current and power curves

of EFI under 1.7 kV
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Velocity-time curves and displacement-time

Fig. 11

curves of flyer
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Tab.5  Velocity characteristic parameters of flyer
HA/pF ECBHE/KY R /s INEEEES /mm R/ (m-sTh) AR A/ (m - s )

1.3 158.0 0.223 1 2 561 2 561

0.22 1.5 172.1 0.328 1 2 984 2 984
1.7 226.8 0.583 4 3510 3452
1.3 235.7 0.472 2 3125 3019

0.30 1.5 217.6 0.509 3 3616 3476
1.7 270.0 0.776 3 3940 3670
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Fig. 12 Structural representation of microfluidic platform

H4 HNS Jsopha i T W AR AE R N, & T
gLl ,H Eﬁj‘ﬁggzﬂﬁ, M E N 1.8 mL/min,
RS HERNE R T 5 5K h B AR R, 5
IR 0. 5% ;K ARV A W T ARBCRE b, WYY
R R BT R, T ) Kl AR )
P37 A LE A, I IR T & AE A ) i TR Bt
() f T I TS AT G, BIK )y T 55 4% rh i R i e e 21
ER RN TRIZAS M 18-S I IE | BEas il EE AR TR IEA=
SR R O PR & B N FL O HNS BRI
s NS B IR M BE VR g T8, v AR 13 s

/%1 13 HNS ¥EZ5 1) SEM [5]
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