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Fig.1 Schematic diagram and internal morphology of SCB
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Fig.3 Typical electrical explosion curves of SCB
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Fig.5 High-speed photography of SCB's electric explosion at different ambient temperatures
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Table 2
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Ignition temperatures of Al/CuO nanothermites at

ambient temperature  ignition temperature mean value &8
/°C /°C /°C /°C
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760.9
25 747.9 10.6
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738.6
=40 711.6 731.1 17.1

743.3
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Table 3 Ignition sensitivity data of SCB at different ambient
temperatures
ambient temperature amount of 50% firing 5/V
/C sample voltage / V
25 9 25.2 0.5
-40 8 25.8 0.5

Note: & is standard deviation.
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Effects of Temperature on the Electrical Explosion of SCB

WANG Cheng-ai'’, XU Jian-bing'*, SHEN Yun'*, WANG Yue-ting', SHEN Rui-gi'*, YE Ying-hua'"
(1. School of chemistry and chemical engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Micro-Nano Energetic Devices
Key Laboratory of MIIT, Nanjing 210094, China)

Abstract: To investigate the effects of temperature on the electrical explosion and ignition of semiconductor bridge (SCB), the
electrical explosion characteristics and ignition performance of SCB with the ambient temperature of 25 °C and —40 °C were stud-
ied by a capacitive discharge method, and a mathematical model was established. The ignition temperature of Al/CuO nanother-
mite was tested at ambient temperature of 25 °C and —40 °C, respectively. The ignition sensitivity of SCB was measured by the
D-optimization method. When the charging voltage increases from 30 to 50V, the difference of critical initiation time reduced
from 0.47 to 0.25 ps. The difference of critical initiation energy increased from 0.16to 0.65 mJ. Results shown that with the in-
crease of charging voltage, the influence of ambient temperature on the critical initiation time decreased, and the influence on
the critical initiation energy increased. Both the ignition temperatures of Al/CuO nanothermite at 25 °C and —40 °C are 740.7 °C.
The 50% ignition voltage at ambient temperature of 25 °C is 0.6 V lower than that at =40 “°C.

Key words: semiconductor bridge;low temperature;electric explosion characteristics;ignition performance
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