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Design and Electrical Explosion Performance Study of Al-based Energetic Thin Films
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Abstract: In order to explore the electric explosion performance of different materials of Al based energetic thin films in
low-energy explosive foil initiation system, the thickness, bridge shape and size of Al based energetic thin films were designed
through simulation and the optimal bridge shape was selected. On this basis, a comparative study was conducted on the electrical
explosion performance and ignition process of four Al based energetic thin films including AI/Ni, Al/Ti, Al/Cu, and Al/CuO
through electrical explosion test and high-speed photography. The study shows that the Al/Ti film has the best overall performance
with larger deposition energy, energy utilisation and bridge current density, as well as moderate optimum initiation voltage, higher
flame height and longer flame duration; The optimum initiation voltage of AI/Ni film is the smallest, but its action capability is
relatively poor; The Al/CuO film has the best action capability, but the required optimum initiation voltage is relatively high; The
electrical explosion performance of Al/Cu film is the least aggressive.
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Tab.1 Thickness design of energetic thin films
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Fig.1 Bridge area shape and size of the metal film
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Tab.2 Simulation material parameters
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Fig.3 Initiation voltage curve of irregular metal film
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Fig.9 Shape and size of energetic thin film bridge area
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Fig.11 Sedimentary energy comparison chart
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