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Reliability Analysis of Polymer Bonder Explosive Based on Separation between Aleatory Uncertainty and

Epistemic Uncertainty

SHEN Zhan-peng, ZANG Chao-ping, CHEN Xue-qgian, LIU Xin-en, HAO Zhi-ming
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China; 2. Institute of Systems Engineering, CAEP, Mianyang 621999, China)

Abstract: The uncertainties of model parameters, structural geometry, material property, and external force of the polymer bonder
explosive, were quantified with probability box and propagated with nested sampling method in order to separate the different
effect of aleatory uncertainty and epistemic uncertainty on response of interest. Moreover, numerical error and model form error
were also quantitatively superposed to acquire the response uncertainty and the reliability interval of the polymer bonder explosive
(PBX) structure consequently. In addition, the results of proposed method in this paper were compared with the determinate
checking method and the probabilistic reliability method. It is indicated that the reliability assessment with the consideration of un-
certainty can reduce the engineering risk than the determinate method. Furthermore, the reliability interval obtained by the pro-
posed method covers the reliability calculated by probabilistic method, and can narrow down to the true reliability as the epistemic
uncertainty decreases.
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