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Fig.3 Voltage and current curves of bridge foil under the different firing voltage
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Table 1 The electric explosion performances of exploding foil

firing voltage peak current peak voltage peak current peak voltage burst time burst power burst energy circuit energy
/kV /kA /kV time/ns time/ns /ns /MW /m) efficiency /%
1.25 1.386 0.557 192 284 279 0.578 71 41.31

1.50 1.784 0.558 205 257 254 0.865 85 34.34

1.80 2.098 0.691 165 200 177 1.483 144 40.41

2.00 2.277 1.074 164 195 184 2.430 191 43.41

2.20 2.549 1.206 164 186 185 2.938 205 39.50

2.50 2.887 1.351 159 176 176 3.793 237 34.47

The 3D image of barrel
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Fig.4 The laser confocal microscopy photograph of barrel
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Fig.5 The velocity-time curves of multilayer flyer under differ-
ent firing voltages and the distance curves of multilayer flyer at

2.0 kv

JNIELS R L, 2 i o b RSE AR R A 2 0F T, R
V18 8T8 I A 2 2 FEL RS 11 e R S22 o 4, R o sk B b
A % KCHL R A B R T 20 R 5 o A T I -
[E] 2R UEAT B AT A5 B RO i B i 2k, an il 5 BT
ARIJEFE 2.00 kV & KHE T ZA R B,

MFE 2 T4, 7E 1.25 kV R KHE T, HE A& K

Chinese Journal of Energetic Materials, Vol.26, No.3, 2018 (273-278)

Frilid 227 ns s B H R #2240 m - s T 7E
2.50 KV K AAFT A IR ) i 3430 m - s
R 175 ns, WK B i S5 R TR 6 K Y T
90 ns N, A Al & KRR B9 2 A6 R R R A 2
Hife K1) 73% ~85% 7547, T AE 90 ns 2 J5 (9 Jin ik
R, EE B BT, 5N s B H R R
B AL BT W T A A TR AR AR R R KR TR 4%
T B IH AT %25 5 R 5% N SR PDV 4
AR F) /N KR I T R R WA LA 5 A8 A
SR E R S 9 % (LLNL) i 65 Ik g 2 7

TEAN TR S KO AR, 42 45K e ) B e K e
JE B 57 B8 34 /N T om  fht 9 95 B2 H=0.395 mm B % R i
T it 11, 24 08 B i R B, AR T KOR
Koz qa], w2 A RO RE AR R B T A 2. T
BRI EHAR S ©1.00 mm ) fin i X R SF 0.4 mmx
0.4 mm AT 7 T 1 TG BR 2 1 24 R, 0 3 Jhe % 495 97 v 0
S 7 R v R S TR B TR R A R N s T
PRIRK 3% f9 BE ) R OR 5, S BOKO B0 3 B
524 TROATE R TS B T AR L ) A R

®2 AREXBIETES T EEZSEH
Table 2 The velocity parameters of multilayer flyer under dif-

ferent firing voltages

firing voltage  acceleration acceleration multilayer flyer

/kV time/ns distance/mm  velocity/ m - 5™
1.25 227 0.332 2240
1.50 217 0.368 2520
1.80 207 0.391 2780
2.00 198 0.382 3020
2.20 186 0.378 3170
2.50 175 0.362 3430

3.2.2 mMEERTMNESRKHEERNRIT
o T g A G AL e i v ORI R T B
AR B TR AT, 38 WA R R AE A T RN
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Table 3 Effect of barrel size on the velocity of multilayer flyer

diameter of barrel flyer velocity flyer velocity  flyer velocity

/mm /m s /m s /m s
(H=0395 mm) (1.80 kV) (2.00 kV) (2.20 kV)
0.40 3220 3630 3830
0.56 2870 3250 3620
1.00 2780 3020 3170
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Fig.6  The velocity curves and distance curves of multilayer

flyer under three kinds of barrels at 1.80 kV
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Table 4 Results of initiating HNS explosive

diameter of barrel minimum initiation stable initiation

(H=0.395 mm) /mm voltage/kV voltage/kV
0.40 1.40 1.80
1.00 1.60 2.00
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Effect of Barrel and Multilayer Flyer on the Performances of Micro Chip Exploding Foil Initiator

CHEN Kai, XU Cong, ZHU Peng, FU Shuai, WU Li-zhi, SHEN Rui-qi, YE Ying-hua
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. The integrated fabrication of exploding foil initiator was realized by micro-electromechanical system manufacturing tech-
nology. Bridge foil of Cu with 0.4 mmx0.4 mmx4.6 um( LxWxH) and poly( monochloro-p-xylylene) ( Parylene C) a thickness of
25 wm/Cu with a thickness of 2 um multilayer flyer were prepared by magnetron sputtering process and chemical vapor deposition
technology. The preparation of SUEX dry film barrel was realized by ultraviolet lithography technology. Three kinds of barrels with a
thickness of 0.395 mm and diameters of 0.40 mm, 0.56 mm and 1.00 mm were obtained and their wall verticalities were good. The
influence of firing voltage and barrel size on the velocity of multilayer flyer were studied by photonic doppler velometer(PDV) meas-
urement system. The detonation tests of HNS explosives were carried out. Results show that the velocity of the multilayer flyer gradu-
ally increases with increasing the firing voltage. Under the same firing condition, on the contrary, the velocity of the multi-layer flyer
gradually increases with decreasing the diameter of the barrel, i.e. under the same firing condition, the velocity of the multilayer flyer
for the barrel with a diameter of 0.40 mm is the maximum. Results of initiating HNS explosives reveal that the firing voltage gradually
decreases with decreasing the diameter of the barrel. Compared with the barrel with a diameter of 1.00 mm, the firing voltage of bar-
rel with a diameter of 0.40 mm reduces by about 200 V under the capacitor discharge condition of 0.22 wF.

Key words: barrel; multilayer flyer; micro chip exploding foil initiator; firing performance
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