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Effect of Different Coating Methods on the Electric Explosive Performance and Cost of Copper Explosive Foils
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(1.State Key Laboratory of Environment-friendly Energy Materials, Southwest University of Science and Technology,
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Abstract: In order to meet the requirements of electric explosive performance and cost of explosive foil, copper explosive
foils prepared by magnetron sputtering, electron beam evaporation and electroplating methods were studied. The phase and
microstructure of the explosive foils were characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and
atomic force microscope (AFM), and the effects on resistance and electric explosive performance by different preparation
methods were analyzed. The results indicate that all three methods can produce pure-phase copper films with good crystallinity.
The electric explosion tests reveal that at a voltage of 2 000 V, the burst power of the explosive foil prepared by magnetron
sputtering is 1.24 times and 4.05 times that of those prepared by electron beam evaporation and electroplating, respectively. Cost
analysis shows that magnetron sputtering, due to its high equipment and material requirements, has the highest cost; electron beam
evaporation method is the next most costly, and electroplating method has the lowest cost. Considering both performance and cost,
it is recommended that the aerospace field should use magnetron sputtering, the armaments field should use electron beam
evaporation, and the general civil blasting field should use electroplating.

Key words: Explosive foil; Magnetron sputtering; Electron beam evaporation; Electroplating; Electric explosive performance;
Cost
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Tab.2 Electric explosive performance parameters of the explosive foil at different charging voltages
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