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Table 1 Specification of exploding foil layer

. . thickness density material
foil layer material 73 .

/ wm /g-cm purity / %
first layer TiW(v, :v;=9:1) 0.5 17.82 >99.95
second layer  Ni 0.5 8.908 >99.95
third layer Au 2 19.32 >99.95

3 HEFEWIHL(KDF 904i)
Fig.3 Magnetron sputtering machine(KDF 904i)
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Fig.4 Schematic diagram of TiW/Ni/Au exploding foil trans-

ducer
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Table 2 Comparison of theoretical velocities and experimen-
tal results of flyer under different barrel conditions

l d v v, 0. v, o,
/ mm / mm /mesTt /mesT /% /mesTt /%
0.23 3566 3572 0.2 3537 1
0-3 0.45 3313 3329 0.5 3265 1.5
0.23 3753 3769 0.5 3684 2
0-4 0.45 3498 3515 0.5 3437 1.8
0.23 3579 3593 0.4 3554 0.7
0> 0.45 3337 3352 0.5 3262 2.4
0.23 3503 3533 0.8 3463 1.1
0-6 0.45 3260 3281 0.6 3216 1.4

Note: 1) Lis thickness of barrel. 2) d is diameter of barrel. 3) v, is theoretical
velocity of flyer. 4) v_is flyer velocity under ceramic barrel. 5) v, is
flyer velocity under polyimide barrel. 6) 6_is error rate between v, and

V.. 7) Bp is error rate between v, and Vi
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Influence of Barrel Parameters on the Velocity of the Transducer Flyer

WANG Wei, DONG Xiao-fen, WANG Duan, LI Qian, LI Si-yu, GUO Yu-xuan
(School of Environmental and Safety Engineering ; North University of China, Taiyuan 030051, China)

Abstract: The velocity of the flyer is a key factor in determining the reliability of initiating exploding detonators. In order to inves-
tigate the influence of barrel parameters on the flyer velocity, the factors affecting the flyer velocity were analyzed through both
experimental and numerical simulation methods. A TiW/Ni/Au composite film exploding foil with a film thickness of 0.5/0.5/2
pm and dimensions of 0.15 mmx0.15 mm was designed and prepared using magnetron sputtering technology. Under excitation
conditions of 0.1 wF and 1200 V, a polyimide flyer with a density of 1.45 g-cm™ and a thickness of 25 wm was selected, and
the flyer velocities with different barrel parameters were measured using photon Doppler velocity testing technology. The re-
search results indicate that, under the same diameter conditions, the flyer velocity initially increases and then decreases with in-
creasing barrel thickness, reaching a peak at 0.4 mm. When the barrel diameter are 0.15, 0.23, 0.3, 0.35, 0.45 mm, the flyer
velocity decreases as the diameter increases, with the highest velocity observed at a diameter of 0.15 mm. Furthermore, under
the same thickness and diameter conditions, the velocities obtained from polyimide and ceramic barrel tests exhibit similar
trends and values, with polyimide demonstrating higher strength and toughness and lower cost, making it a viable alternative to
ceramic as a barrel material. Furthermore, a numerical simulation method was used to re-fit the empirical formula for flyer veloci-
ty applicable to the TiW/Ni/Au composite thin film, and the verification results show that the deviation between the calculated
results and experimental data is within 2.5%.

Key words: exploding foil ;photon doppler velocity testing technology (PDV) ;flyer speed;barrel;polyimide
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