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Fig.4 The schematic diagram of ignition device
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Fig.6 The ignition delay time and initiation energy of Ni/Cr heater
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Fig.11 XRD spectra and DSC curve of copper azide
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Fig.13 Explosion performance tests for the micro detonator
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In-situ Construction and Performance Study of MEMS Detonator

ZHANG Fang, CHEN Jian-hua, WANG Yan-lan, ZHANG Lei, LU Fei-peng, HAN Rui-shan, LI Shao-qun
(Science and Technology on Applied Physical Chemistry Laboratory , Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China)

Abstract: The in-situ construction and performance of a MEMS (micro-electro-mechanical system) planar micro detonator were
introduced. The micro detonator was composed of MEMS Ni/Cr heater and direct-writing primary charge, constructed on the
same plane of a silicon nitride wafer. The primary explosive cavity was etched on one side of the Ni/Cr heater, and the bridge of
the heater is constructed inside the cavity. The porous copper precursor ink was written into the cavity and was converted into
copper azide primary explosive by in-situ azidation reaction and the MEMS detonator was obtained. The average resistance of
the micro detonator is about 4 ), with the initiation delay time of 8.44 us, the 50% initiation voltage of 14.29 V, and the initia-
tion energy of 0.33 mJ. The average charge of the detonator is 5.18 mg with a mass RSD (relative standard deviation) of 2.6%.
The detonator can detonate the hxanitrohexaazaisowurtzitane (CL-20) secondary explosive reliably and completely.
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CLC number: TJ55; O64 DOI: 10.11943/CJEM2021289

(Didh: ZH%)

Document code: A

Chinese Journal of Energetic Materials, Vol.30, No.4, 2022 (356—362) A A AL www.energetic-materials.org.cn



