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Research on the Firing Performance of MEMS Integrated Exploding Foil Chip
YANG Zhi', WANG Yi-fei', LI Hao-xue!, HAN Shu-feng!, WANG Yu-qiang', ZHU Peng?
( 1. Xi’an Aerospace Propulsion Technique Institute, Xi’an, 710025; 2. School of Chemistry and Chemical Engineering,
Nanjing University of Science and Technology, Nanjing, 210094 )

Abstract: In order to achieve high-velocity flyer output and low energy ignition of the exploding foil initiator (EFI), the
study on electro-thermal simulation of Cu bridge foil, impact parameters calculation of PC flyer, and dimensions determination of
SU-8 barrel were conducted according to the working principle of EFI. The prototype exploding foil chip has been batch-prepared
using micro-electro-mechanical system (MEMS) technology based on the structure design parameters. Furthermore, the primary
characteristics of MEMS exploding foil chip were tested, including the foil electrical-explosion properties, real-time flyer
velocities and impact initiation properties. The results show that based on a small-sized bridge foil structure, higher flyer velocity
can be achieved at lower discharge voltage, and the flyer velocity at the SU-8 barrel muzzle reaches over 96% of its peak velocity;
The minimum ignition condition for impact initiation of HNS-IV charges is 0.22 pF/1 100 V, which indicates EFI with low
energy ignition has been achieved.
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Fig.1 Electro-thermal simulation results of Cu bridge foil at 2
000 A/100 ns
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Tab.1 Material properties for the terminal flyer velocity
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Tab.2 Material properties for the flyer impact pressure and
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Fig.2 Batch preparation processes of MEMS exploding
foil chips
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Fig.3 Photo of MEMS exploding foil chip array and SU-8

barrel structure captured by laser confocal microscopy
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parameters of Cu bridge foil
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Fig.5 Typical electrical-explosion curves of Cu bridge foil
under different discharge voltages
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Fig.6 Micrographs of bridge foil before and after

electrical-explosion
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Tab.3 Typical electrical-explosion parameters of Cu bridge foil

under different discharge voltages
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