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A Study on Shock Attenuation according to the Flyer
Characteristics of a Subminiaturized EFI detonator

Hyeonju Yu * - Bohoon Kim* - Seung-gyo Jang** - Kyu-Hyoung Kim*** - Jack Jaick Yoh*'

ABSTRACT

An experimental and numerical study on shock attenuation in a solid by a subminiature flyer
impact was conducted to determine the performance of a subminiature exploding foil initiator such as,
flyer velocity and impulse loading. The obtained attenuation pattern shows the possibility to
determine the critical flyer velocity for initiating the miniaturized pyrotechnic unit by figuring out

shock intensity and duration according to flight characteristics.
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Fig. 2 Schematic of experimental setup for velocity
measurement.
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Fig. 3 Assembly configuration of the improved VISAR
probe.
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Table 1. Shock Hugoniot data for 304 stainless steel

and Kapton.
Material | p, [kg/m3] colm/sl| & | T
STS304 7900 4570 149 | 1.93
Kapton 1414 2741 1.41 | 0.76

Table 2. Parameters of Steinberg-Guinan strength
model for 304 stainless steel.

YO Ymax /6 n GO G/ G;‘ Y,

p
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Fig. 5 Temporal profile of the free surface velocity
measured by VISAR for a 304 stainless
steel target of 100 pm thickness at the
capacitor charging voltage of 1 kV
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Fig. 6 Particle velocity generated by the shock front
according to the distance of wave
propagation within a 304 stainless steel

target.
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Fig. 7 Temporal profile of particle velocity generated
by flyer impact at 1.25 km/s, which are
recorded by gauges placed at intervals of 10
um along the central axis from 0 to 350 ym.
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