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Fig.1 Principle diagram of PDV system
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Fig.2 Velocity measurement scheme of mini flyers driven by
electrically exploded foils with PDV diagnostics

1—pins, 2—substrate, 3— bridge foil, 4—housing, 5—flyer,

6—glass slice, 7—probe
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Fig.3 Raw data of oscilloscope
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Fig.4 Velocity profiles after Sucessive Fast Fourier Transform
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Fig.5 Velocity histories of mini flyers after data treatment
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Fig.6 Relationship of flyer velocity and displacement

4 & g
H PDV 3 R B3k 45 7 WM FE IR 3l /N K R 1) 3
EJ_‘}E:EO

Vet 17—l g KR O s/ &R IR R AT L
4 @0.35 mmx25 um RSF/N €A 5 AR R
F AT AT Ao A B X T R H AR KR B Bl /N RO EAT T
PDV MK 56 , 3RA5 7 /N & A A B g A2, A5 1 A
SR [A) 25 8 160 ns; B & KA Y B K B 4 A R
4520,4330 m « 7' HEZEA N 4% ,—EIER L.

& R A A, TE R e T
B, 6 60 ns (0.1 mm (i) Nk B T fi &k B 1Y)
75% AEPh I B B A AT AR S FE 100 ns N8
BT T4 25 % B A 3 0. M G AL B i T R 4
Mo & FE NS B RATAIRAS, WA HEEAE 0.3 mm
PR Z 5 S s R K.

Bt BRI T A B K S Y S AR T R A
(9K 1 3, AE e kg

e e
[1] Prinse W C, Van't Hof P G, Cheng L K, et al. High-speed ve-

A fe A oH 2014 % %224 $ 3 (413-416)



416 PRitoh, BRE, WOGE, $BaE, WB R

locity measurements on an EFl-system [ C] // 27th International BUETTHEMR )], %4, 2008, 29(6): 657-661.
congress on High-Speed Photography and Photonics. Internation- WANG Gui-ji, JIANG Ji-hao, DENG Xiang-yang, et al. experi-
al Society for Optics and Photonics, 2007 ; 62795E-62795E-10. ments and numerical simulation of small-scale slapper driven by
[2] Davies H R, Chapman D J, Vine T A, et al. Characterization of electrical explosion[)]. Acta Armamentarii, 2008, 29(6): 657
an exploding foil initiator (EFI) system[ C] // Proceedings of the -661.
American Physical Society Topical Group on Shock Compression [9] FAEH, MrmbH, SAEH, 2. BPEE BN SE &5 8 E
of Condensed Matter, AIP Publishing, 2009,1195 (1) 283 - )], BKES ki, 2008, 28(1) ; 28-32.
286. WANG Gui-ji, DENG Xiang-yang, TAN Fu-li, et al. Velocity
[3] Hodgin R, May C, Hanks R, et al. Fabry-Perot/PDV Compari- measurement of the small size flyer of an exploding foil initiator
son[ R]. UCRL-CONF-230794. 2007. [J]. Explosion and Shock Waves, 2008, 28(1) . 28-32.
(4] BKEAR. —Ff S E N r mER %] BHei, 1984 [10] k5, W 3, AL, 4. JR A 0k B A QO M3 M F 52
(1):34-37. [J]. kKT &, 2009(2): 42-44.
GENG Chun-yu. A simple method of measuring the velocity of QIAN Yong, CHU En-yi, TONG Hong-hai, et al. Study on flyer
the flyer with small size[ J]. Journal of Science and Technology, velocity measurement of exploding foil initiator[ J]. Initiators &
1984(1) . 34-37. Pyrotechnics, 2009 (2) . 42-44.
[5] Fh#kuk, B/hE, WIE, & BEBRSX R EER )], [11] Hatt D J. A VISAR velocity interferometer system at MRL for slap-
Fe T 244, 2010(4) ; 434-436. per detonator and shockwave studies [ R ]. MRL-TR-91-42.
FU Qiu-bo, JIANG Xiao-hua, GUO Fei, et al. Effect of Explo- 1991.
ding Foil Size on Flyer Velocity [ J]. Acta Armamentarii 2010 [12] Strand O T, Berzins L V, Goosman D R, et al. Velocimetry
(4):434-436. using heterodyne techniques[ C] //26th International Congress on
[6] fza, /hte, 2847, 5. FIBUR MU VISAR 5 1 96 i 1 High-Speed Photography and Photonics. Alexandria, VA, 2004 .
W R )], BES . 2005, 25(1) : 31-34. 593-599.
HE Bi, JIANG Xiao-hua, LI Ze-ren, et al. Flyer velocity measure- [13] Lowry M E, Molau N E, Sargis P D, et al. Photonic doppler
ment of a exploding foil initiation system using a double-sensitivi- velocimetry[ R]. UCRL-ID-133075. 1999.
ty VISAR[J]. Explosion and Shock Waves, 2005, 25(1): 31— [14] Dolan D H. Accuracy and precision in photonic Doppler veloci-
34. metry[ J]. Review of Scientific Instruments, 2010, 81(5) : 3905
(7] Xl B, 235, B EIMr, 4. VISAR Il it BB 4 G Uk 3 & 3 -3907.
FEWSLIRUFIT )] KFEZ 2. 2007, 30(2) : 45-48. [15] Cenobio H Gallegos, Bruce Marshall, Matthew Teel, et al.
DENG Xiang-yang, PENG Qi-xian, ZHAO Jian-heng, et al. Comparison of Triature Doppler Velocimetry and VISAR[]J].
Experimental studies on velocity measurement of mylar flyer driv- Journal of Physics: Conference Series. 2010(3) : 2045-2049.
en by exploding metal foils with VISAR[)]. Chinese Journal of [16] Chow R, Schmidt M. Advanced Initiation Systems Manufacturing
Explosives & Propellants, 2007, 30(2) : 45-48. Level 2 Milestone Completion Summary[ R]. LLNL-TR-417546.
(8] FAEWN, # 3 5R, Mk, &. RBERKI/D RS i A L85 2009

Photonic Doppler Velocimetry of Mini Flyers Driven by Electrically Exploded Foils

CHEN Qing-chou'' >, CHEN Lang', QIN Wen-zhi*, GUO Fei’, HAN Zhong-fei'
(1. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Materials, CAEP, Mianyang
621900, China)

Abstract: To optimize the performance of exploding foil initiators, the velocity histories of mini flyers driven by electrically explod-
ed foils were obtained by Photonic Doppler Velocimetry (PDV). A electrically driven flyer device was designed, which could
generate a mini flyer with @0.35 mmx25 pm size and the flyers in tests do not have any special treatment. Two shot flyers were
tested by PDV diagnostics, and the velocity histories of mini flyer were obtained. The effective length is about 160 ns. The maxi-
mum velocities of two shots of flyers are 4520, 4330 m - s™' respectively, and the velocity difference is about 4% , which having
a good consistency. The profiles of two velocities have an evident inflection point. Before the point, the velocities grow quickly
and reach 75% of the final velocity in 60 ns (0.01 mm displacement). After the point, the velocities grow relatively slow and fin-
ish the rest 25% acceleration in 100 ns.
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