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Simulation Analysis of Thin Film Reaction for Al/CuO Energetic Thin Film Energy Conversion Chip
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(1.College of Mechanics Engineering,Shenyang Ligong University, Shenyang, 110158; 2.College of Equipment
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Abstract: In order to explore the ignition mechanism of energetic thin film in the ignition process of energy conversion
element initiating explosive devices, the Fourier heat transfer model of Al/CuO energetic thin film energy conversion chip
structure was established. The ignition process of energetic thin film energy conversion chip under different voltage or
capacitance conditions was numerically simulated by COMSOL simulation software, and the influence of capacitance or voltage
on the temperature rise curve of energetic thin film was compared and analyzed. The simulation results show that increasing the
voltage or capacitance can increase or prolong the peak value of the temperature rise curve of the energetic thin film, and both of
them can enlarge the area of the thin film reaction; When the capacitance and voltage increase or decrease, the heat transfer
efficiency of the semiconductor bridge to the energetic thin film is affected, resulting in the hysteresis and similarity of the
temperature rise curve of the energetic thin film relative to the semiconductor bridge.
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Fig.1 Structure of Al/CuO energetic thin film energy
conversion chip
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Fig.2 Heat transfer model of energetic thin film chip
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Tab.1 The value of solid material parameters

Ytk I/ e/ THRRY Hig/
£ (g-em’) (J-kg'-K') (W-m'-K') (8-m")
Z ik 23 787 60 1.40x105
CuO 6.30 800 26 1.40x102
Al 2.70 897 237 3.51x107
Bl 2.33 700 130 2.52x10°
SiOx 2.60 880 3 1.00x1012
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Fig.3 Specific heat capacity of different forms of materials
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Fig4 Reaction of Al/CuO energetic thin film under different

capacitance and voltage conditions
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Fig.5 Temperature rise process of Al/CuO energetic thin film
energy conversion chip at different capacitances
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