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Influences of Metallic Flyer on Initiation Energy of EFI
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ABSTRACT: Objective To reduce the ignition energy of EFI, and study the application of non-metallic flyer and metallic flyer
in EFL. Methods With the metallic flyer matching method, Al and Ti were selected to design and prepare metallic flyer. The
Al-PT and Ti-PI metallic flyer and metallic flyer - explosive bridge foil integrated energy conversion element were obtained.
Results In the case of no additional insulation treatment for metallic flyer, EFI containing metallic flyer were not ignited. After
insulation treatment of metallic flyer, EFI containing metallic flyer were reliably ignited. The results of flyer velocity test with
PDV showed that when the charging voltage was 1200V, the speed of Ti-PI metallic flyer was 3604m/s, the speed of material
pieces of flyer for bridge was 2986m/s. Conclusion Under the same ignition voltage, the speed of metal flyer with metal flyer
and explosive bridge foil integrated energy conversion element is significantly smaller than that of metal flyer with thicker insu-
lation layer.
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Serial Insulating Metal Ignition volt- Deto-
number layer/pm layer/um age/kV nate
2-1 13 1 1.6 Yes
2-2 13 4 1.6 Yes
2-3 13 5 1.6 Yes
2-4 25 1 1.6 Yes
2-5 25 4 1.6 Yes
2-6 25 5 1.6 Yes
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Serial Insulating Metal Ignition volt- Deto-
number layer/pm layer/um age/kV nate
3-1 13 1 1.6 Yes
3-2 13 3 1.6 Yes
3-3 13 5 1.6 Yes
3-4 25 1 1.6 Yes
3-5 25 3 1.6 Yes
3-6 25 5 1.6 Yes
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4-2 300 3 1.6 5  Yes

EIAS KAWL . AR SRR (0 CuO
) AN Z)Z, BFLRET il 58 K Kb 2 —
KRB

2.2 EFI ¥ RFiEEMR

EFL ® 5 HRE IR 4s S e 5, sl fh 42 an
11 Fie ATLAEH, fEFREEEN 1200 V A,
Ti-PI 42 J& A MY N 3604 m/s, 4 )8 KA -1 EDF
S— IRk pEoeh &8 S 2986 m/s. H
Jir R R A 6 A SRR TR AE I R YR AT
BT E . R KA, FEIE RN
RATIRASFREENT R, A AR IS R B i R,
CHE AR,

R5 EFI XREERIGER

Serial number Insulating layer/um Insulating layer

Metal layer/um  Metal layer

Ignition voltage/kV  Produce of flyer

1-1 0.3 SisNy 3 Ti 1.2 Yes
1-2 12.5 PI 3 Ti 1.2 Yes
BFI]: 0.821 ps B ] 0.831 ps
AL P 2986.922 m/s 3.600 TEBE AR U : 3604.429 m/s
3.200 F . Jn__——
2.800 /_/_m«/ 3.200 ;
~ o 2 2.800
2400 - T
e 5000 | //“/\/W £ 24001
S 1.600 | ) < 2.000 s’
B 1.200 | / = 16,00 |
800 { # 1200}
400 800
o 400
-400p Okl
054 058 062 066 07 074 078 082 0.61 0.63 0.65 0.67 0.69 0.71 0.73 0.75 0.77 0.79 0.81 0.83 0.85
B [E)/ps I [ /us
a kg 1-1 bAES: 12

&l 11

3 Hig

XA AN R SR g JE T B BFT EATke g

A

BRI AL BN, 45RERY], HE)R Wy
4 25 )= o MBI, A S8 WA Y EFT 268
AR AR JCRIET, @E R RN
— e BE T &R R W BN T4 R BR



<72 .

2019 4F 12 A

A0 J R R

S -

(1]

(2]

(4]

SCHWARZ A C. Study of Factors Which Influence the
Shock-initiation Sensitivity of Hexanitrostilbene (HNS)
[R]. Albuquerque: Sandia National Labs, 1981.

DUDLEY E, DAMM D, WELLE E. The Pore Collapse
“Hot-Spots” Model Coupled with Brittle Damage for
Solid Explosives[C]/ Detonation
Symposium Office of Naval Research. Coeur d'Arlene:
1D, 2010.

BOWDEN M D, KNOWLES S L, MAISEY M P. Char-
acterisation of Laser-driven Flyer Performance Using
Photonic Doppler Velocimetry[C]// 2011 AIP Conf Proc.
Chicago: IL, 2011.

BOWDEN M D, MAISEY M P. Determination of Critical
Energy Criteria for Hexanitrostilbene Using Laser-driven
Flyer Plates[C]// Proceedings of SPIE, the International

14th International

[10]

Society for Optical Engineering. Bellingham: Society of
Photo-Optical Instrumentation Engineers, 2008.

38, F/ME, 250, % FDBUR U VISAR A
YESAR R A 1Y K R [I]. AR YE 5 b, 2005, 25(1):
31-34.

E, WILIT, SCHNRIL S T ADRX RS S
HEERSZIA[)]. STREATEL 2014, 22(2): 259-262.

ZHOU Xiang, SHEN Rui-qi, YE Ying-hua, et al. Influ-
ence of Al/CuO Reactive Multilayer Films Additives on
Exploding Foil Initiator[J]. Journal of Applied Physics,
2011, 110(9): 094505-1-094505-6.

Wits, TRUE, AV, S5 RS AT 0 A R
JEE AR ERERY M [)]. S BERTEL, 2018(3): 273-278.
DAVIES H R, CHAPMAN D J, VINE T A, et al. Char-
acterisation of an Exploding Foil Initiator (EFI) Sys-
tem[C]// AIP Conference Proceedings. USA: American
Institute of Physics Conference Series, 2009.

BB, whili iR SR SOCBEBOR DTS [D].
I E LR, 2014,



