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Fig.6 Profiles of flyer velocity after data treatment

IE 6 HaT DLk B, PG 6 I 2 R — K
FEW MR, R Y BN R AR A A R
R ARB B TR /N 225 564 1 5l 2w
B B4 Wk 4247 m o« 5T 14023 m - 5T, FE
880 ns &b, P9I 50 41 € R A B R B R Dy R k3 4
J 1187853 5 R N 4 1 1 R 30 B 287 A ¢ o
B 80ns N IR 4L 1 5ilgedl 2 A9 A Bk 8] T
3288 m - s 53203 m - s AN RHEENT77% 5
80% o 1M 7EJG 22 B Mk 7 FE v, €A B TR,
TEA T 29 110ns B E]) PR 1 60 A% 3 B2 i 385 o 32
TG R B 1 2 AN ] ot P 4 A TR T R K
Bl ST A TR B A0 8 R A, 3% 45 R 5 k[ 6] th g
&hH PDV fE# iR W) A R AR S LLNL 197§
B R g6 45 87 5 VISRA I 2

R 6 TR I I D R 2 A T A T AR )R
RN - B4, &l 7 Fros. i 7 nr AR El,
51 6 1 880 ns Kb i i 3 £ &R XF R A 47 B B AR
0.13 mmih, H W& H DI EEA TS, 76 0.2 mm b7
WA € A ST 3562 mo- s L
3516 m - s~ B ki R 1Y 83.9% 5 87.4% ,iX 53¢
BRL7 T iy st o 2 2 Wy G o EL T A1 o ek P
H T RD A 6O R A R 3, 43 B0 3970 m - T,
3906 m - s,

4K Su8 fin i e ( No. 2) 1y i BE 5 R 45
(No. 1) H AR R 7E 4 8 AR E R 3R 8h 7, R 78
2480 ns [ A [E] P, R 3 ) TR oK R o e
KR A B U R B DA% g 260 AR AT LA R R S —

A fe AR 2016 % %24 % %14 (101-105)



104

B, BRIEWE, BUBE /e

e D) e A T A R i ) R, Y T S o
AR FT R TH 2 KRR DRIt o e e A Y
AR O i g R Y 8 W 2 A L /) R i PC
55 BRI i 1 e 4 3T, RS2 A 0 ROR R B A AR
T LA ISR BE A D AE o A 2R B T e 5 R
Fr#PRE R AR AR AR S DU L A5 B T R I 64 0 i g A

AR EAHT,
5000
4000 no At
- Yo il
£ 3000 A
=
S 2000
2
—u— shot (No.1)
1000 —o— shot (No.2)
0 T T T T
0.0 02 04 06 08

D/mm

7 R LA - B i

Fig.7 Relationship between the displacement and velocity of flyer

4 & i

I DT R R 5 6 20 B AR i 4% T — B LY
SRR R AR B TR R A SRR T
PC IS € R, LA R T e (9 06 22 48 i se B T b R )
— A R R T A R T IR R A
i B AR5 R ) RCSE R AN 5 40 o ok Jhe L 2R T SI0 i &
J i B R AL AT T PDV OGS EL I R 5, 4R
19 T PR R) € 7E 4 e F R R IR 2l 4 B R
JIT A5 R D AR A S K 20 190 ns, HLR L5641
P14 S 5 D13 R A58 O AFEE o B o A Y RO
435N 3970,390 m - sT . ARG, KO TE R IR
1) 80 ns N, BRI 0. 13 mm ZHi, I, 0 ik 2] 1
REFER 77% 5 80% , Mi7EJ5 110 ns N 5E i T 7
AR, PRI A BET R EA TS EER
HLERMESE B TR 3K 2h T, i o e 4 k5 RO A Rk A
Ak FIT A R 10 52 W 5 A 76 R 1R 3 R D A v A 31 B B R
B T 3 o A1) o 0 A 5 P e o ) 0 A 7 o e 4
il A AR B i R 2 R A A R AT S ehls A
AL AR R R AL T T

Briff: PDV L ARG 3] 1 R a0 B DR
T B , 76 1 7 )

FArEM R

Chinese Journal of Energetic Materials, Vol.24, No.1, 2016 (101-105)

SE 3k

(V] s, 35, b dr A& A BT &I L) ]. b PLA TR,
2005, 16 (H4T) . 469-471.
SHI Zhi-gui, YANG Fang. Development of an integrated silicon
slapper detonator[)]. China Mechanical Engineering, 2005, 16
(Supl.): 469-471.

M5, AR, WAL, A — G JE A el R R A R i 7
H] KT, 2010 (3) 2 1-3.
SHI Zhi-gui, GUO Fei, Xl Shi-wei, et al. A method for fabrica-
ting an integrated metal slapper detonator[]].
technics, 2010 (3): 1-3.
[3] Schmidt M. Chip slapper detonator processing for rapid prototy-

—
N
[

Initiators & Pyro-

ping and hydrodynamic properties [ R ]. FYO7Engineering Re-
search and Technology Report, Lawrence Livermore National La-
boratory, CA, USA, 2007.

[4] Amish Desai, Altadena, CA. Efficient exploding foil initiator and
process for making same: US,7938065 B2[P], 2011.

(5] WP, MEM, FW W, & bl A w54 G 7 %ok

[J]. kI, 2012(5): 1-3.

ZENG Qing-xuan, ZHENG Zhi-meng, LI Ming-yu, et al. Re-

search on fabrication method of integrated slapper detonator[J].

Initiators & Pyrotechnics, 2012,(5): 1-3.

MRS R, PRI, FSCK, . PDV J5 gkl o BB K 03l /D 6 il

BEL)]. SRedt kL, 2014, 22(3) : 413-416.

CHEN Qing-chou, CHEN Lang, QIN Wen-zhi, et al. Photonic

doppler velocimetry of mini flyers driven by electrically exploded

[6

[

foils[ J]. Chinese Journal of Energetic Materials( Hanneng Cail-
iao), 2014, 22(3): 413-416.

[7] Cenobio H Gallegos, Bruce Marshall, Matthew Teel, et al.
Comparison of triature doppler velocimetry and visar [)J]. Journal
of Physics. Conference Series, 2010(3) : 2045-2049.

[8] Lee T, Lee J, Park C. Characterization of parylene deposition
process for the passivation of organic light emitting diodes[)]. J
Chem Eng, 2002, 19: 722-727.

[9] Pokhodnya K I, Bonner M, Miller J S. Parylene protection coat-
ings for thin film V [tcne] x room temperature magnets[ ) ].
Chem Mater, 2004,16: 5114-5119.

[10] Hopf H. Recent uses of [2.2] paracyclophanes in polymer
chemistry and material science[)J]. Angew Chem Int Ed, 2008,
47 .9808-9812.

[11] Fortin ) B, Lu T M. Chemical vapor deposition polymerization

[

the growth and properties of parylene thin films[ M]. Springer,
Netherlands, 2003 ; 77-79.

[12] Lorenz H, Despont M, Fahrni N, et al. SU-8: a low-cost nega-
tive resist for MEMS[ J]. J Micromech. Microeng, 1997 (7): 121
-124.

[13] BHadid, sk3g07, R, . FAEIOCRHARBEFT SU-8 JHY
WEl)]. M FHEAR, 2013(7/8): 126-128.

YIN Fu-ting, ZHANG Ju-fang, PENG Liang-giang, et al. The re-
search of SU-8 resist using uv lithography[)]. Micronanoelec-
tronic Technology, 2013(7/8): 126-128.

[14] Alvaro Matal, Aaron ] Fleischman, Shuvo Roy. Fabrication of

[

multi-layer SU-8 microstructures [ J]. J Micromech Microeng,
2006, 16 276-284.
[15] CHEN Qing-chou, FU Qiu-bo, CHEN Lang, et al. Parametric
influences on the sensitivity of exploding foil initiators [ J]. Pro-
pellants, Explosives, Pyrotechnics, 2014, 39(4): 558-562.
ARERL, o, IR, A B RIR 2 REUC 2R 1 P he
B Hopi FwF5E )], WAk Tk, 2006, 36(7): 1-3.

—
(o)}
[

L

www. energetic-materials. org. cn



— Rl LA 2R B b i L R g I ROR SRSl i 105

SHI Yao-gang, YANG Guang-cheng, ZHANG Chang-sheng, et per detonator and shock wave studies. MRL-TR-9142 [ R ],

al. Study on property of new coatings parylene c¢ and its applica- 1991.

tion[)]. Paint & Coating Industry, 2006, 36(7); 1-3. [19] %) B, WEdEne T-v X255 S [)]. s Tk
[17] Chow R, Schmidt M. Advanced initiation systems manufacturing 247, 1996, 16(3): 263-266.

level 2 milestone completion summary. LLNL-TR-417546[R], YANG Guang-yong. T-v relationship and cutting force in high

2009. speed cutting processes[ J]. Journal of Beijing Institute of Tech-
[18] Hatt D J. A VISAR velocity interferometer system at MRL for slap- nology, 1996, 16(3): 263-266.

Fabricationand Flyer Driving Capability of In-situ Integrated Exploding Foil Initiator

FANG Kuang, CHEN Qing-chou, HE Si-min, JIANG Xiao-hua
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To study the method for the fabrication of exploding foil initiator (EFI)) integrated assembly and its performance, the
parylene C flyer sheets deposited on the exploding foil substrate were fabricated by the chemical vapor deposition (CVD) method
and the Su8-2150 photoresist accelerating barrier was in-situ integrated by the photolithography. The Su8-2150 accelerating barrier
with thickness of more than 300 wm and good surface vertical degree was obtained. The acceleration history of flyers of EFI driven
with electrical explosion was obtained by the photonic doppler velocimetry (PDV) measurement technique. The acceleration his-
tory of flyers of EFI fabricated by the conventional method with polyimide flyer and integrated method with the same parameters
were compared. Results show that the two groups of acceleration history are basically the same. Within the first 80ns, the polyim-
ide flyer and PC flyer have completed 77% and 80% of maximum velocity, the velocities of the polyimide flyer and PC flyer at the
exit of barrier are 3970 m - s™'and 3906 m - s”' respectively, two kinds of driving performances of EFl are close. The change of
material of flyer and accelerating barrier does not affect observably on the flyer process driven by electrical exploding.

Key words: exploding foil initiator; in situ integration; photonic doppler velocimetry (PDV)
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