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A Micro-Detonated Device Built-in MEMS Safety and Arming Device
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Abstract: Aiming at the problem of the pyrotechnics miniaturization in modern ammunition, a micro-detonated device
built-in MEMS safety and arming device was proposed, and fabricated by MEMS technology. The safety and arming device is
driven by an electric actuator, and the detonator is a nickel-chromium alloy detonating bridge with an Al/CuO energetic
composite film. It has been tested that the safety and arming device can achieve a large displacement under the driving of 11V
voltage, the displacement distance is lmm. The detonator can generate a 9mm height flame under 64V constant voltage
excitation. After the joint test, the safety and arming device can block the flame in the safe condition, and the flame can pass
through the safety and arming device in the arming condition. The micro-detonated device has a high integration of the
explosive train, which can realize mass production and has an exploratory significance for the pyrotechnic research.
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Fig.1 The structure schematic of the micro-detonated device
built-in MEMS safety and arming device
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Fig.2 The basic principle of the micro-detonated device
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Fig.3 The structure and basic principle of the safety and
arming device
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Tab.l The parameters of the thermal-electrical actuator

w/um 38 o -kg" -K) 700 400pm
Lpum 2130 P(Q-m) 0.02
hum 50 E/MPa 169 5
- 5 v 028
26 4l k 146 42 a SOI 50nmCr
ax10%K! [300 800K] AW -m" - K" [300 800K]
dypm 150 dyfpm 400 300nmAu b CVD
AVCuO 100nmSiO; c
200nmAl DRIE d DRIE
4 380um 400um
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f HF SiO,
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Fig.5 The fabrication process of the safety and arming device
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Fig.4 The size of the detonating bridge c 100nm
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Fig.6 The fabrication process of the detonator
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Fig.9 The flame and bridge area of detonator after initiation
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Fig.7 The entity of the micro-detonated device 64V
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Fig.10 The contrast of the detonation process of micro-detonated

device
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Fig.8 The condition contrast of the safety and arming device
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