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[ABSTRACT] In order to study the motion law of flyer in exploding foil initiator ( EFT) , the process mechanism of flyer
driven by exploding bridge foil steam was studied. Assuming the uniform expansion of the steam formed after the electric
explosion of the exploding foil and the one-dimensional rigid body movement of the flyer, and considering the pressure
gradient inside the bridge foil steam, the boundary condition of compressed air was introduced to calculate the velocity of
the flyer. The flyer velocity model with the width of bridge foil, thickness of bridge foil, thickness of impactor and firing
voltage as independent variables under a specific firing circuit was obtained. According to the PDV test results of the flyer
velocity, the energy utilization rate was introduced to modify motion velocity curves of flyer , and the empirical formula of
the energy utilization rate about the above four independent variables was obtained by fitting. Results indicate that the energy
utilization rate is positively correlated with the thickness of bridge foil and the thickness of flyer, but inversely correlated
with the length of bridge foil and the firing voltage during the process of electric explosion driving the flyer. There is a
significant pressure gradient inside the bridge foil steam at the initial stage, and the maximum pressure peak can reach up to
10 GPa orders of magnitude. The length of compressed air section increases from O gradually with time. In the range of the
ratio of bridge foil length to the thickness of accelerating chamber is 0.4-1.2, the ratio of bridge foil thickness to the thick-
ness of accelerating chamber is 0. 002-0. 010, and the ratio of flyer thickness to the thickness of accelerating chamber is
0.025-0. 160, reducing the length, thickness of bridge foil and the thickness of flyer has a positive effect on improving the
velocity of flyer at the exit of accelerating chamber and reducing the ignition energy of EFI.
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Fig. 1  Flyer motion process driven by bridge foil steam
AR S5 <y S, 9 2 U T 220 10 o
SR ZIRAE , TR 46 25 UBAE R 20 09 B i 45
i e e M A A A B R B U
pi ()%, (1) =pylh; (D)
ps (1) L2y (1) =%, (1) +h] =psxy (1) o (2)
X 2, AT IR L sp5 N2 IR AR
WYz g i, Rz ah i «, (1) s shHl
wy (1) VAR PE @, (1) ZIAA T KR
dx, (¢
mwr%%
du, (¢
a(r) = 280 ()
XF i L g s R B —Roc st AT 2 120,
2 PR

—up,(?)

(3)




2023 4F 4 f B TR T R I B A el 3
p(1)dx E, :%sj;‘(”p(x,t)dxo (12)
) e + P R R AT RT3,

K2 A2 URoTHZ g i
Fig.2 Stress on the element of the bridge foil steam
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Fig.5 Schematic diagram of measurement system

of flyer motion velocity
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Tab.1 Test parameters and energy utilization

in each group

| U,/
PN h/s H/S I

1¥ 0.4 0.002 0.056 0.566 2.5 0.40
2 0.4 0.004 0.100 0.566 1.0 0.80
3* 0.4 0.006 0.025 0.566 1.7 0.50
4* 0.6  0.002 0.100 0.848 1.7 0.40
5% 0.6  0.004 0.025 0.848 2.5 0.28
6 0.6  0.006 0.056 0.848 1.0 0.54
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Fig.6 Comparison between theoretical flyer velocity and measured flyer velocity
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Fig.9 Changes of flyer velocity at the exit of accelerating chamber with the parameters of ignition components
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