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Abstract: Aiming at the problem of the misfiring of electro-explosive devices (EEDs) under the influence of electrostatic
discharge(ESD), a method of analyzing the response characteristics of Ni-Cr thin film energy conversion component (ECC) and
predicting the ignition probability under ESD was proposed. Firstly, the system architecture of Ni-Cr thin film ECC was
introduced, and an equivalent circuit model for EEDs in ESD was established. Secondly, the response characteristics of Ni-Cr thin
film ECC under human body model ESD were investigated, the influences of ECC dimensions and discharge voltage on the
temperature of thin-film bridge region were analyzed. Finally, input conditions under statistical characteristics of Ni-Cr thin film
ECC were constructed, and the failure criterion for the ECC was determined. By combining ignition sensitivity tests with
mathematical statistical methods, the prediction of ignition probability under ESD conditions for EEDs was achieved. The study
results indicate that the error between the calculated ignition probability and the experimental ignition probability does not exceed
5%, which verifies the effectiveness of the proposed method.
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Fig.1 The schematic diagram of Ni-Cr thin film energy
conversion component and its energy transducer
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Tab.1 Mechanical property parameters of energy transducer
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Fig.2 Ignition probability prediction scheme
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Fig.3 Electrostatic discharge circuit model
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Fig4 Simulation and test curves of electrostatic discharge
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Fig.5 Temperature vs time curves of different bridge area sizes
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Fig.6 Temperature change of thin film bridge area under

different human body electrostatic discharge voltages
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Fig.7 Flow chart of electrostatic sensitivity test
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