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Abstract: In this paper, a method of damage effect analysis was established to evaluate the damage of fragment-
ation warheads on early-warning aircraft (EWA). The method considers the vulnerability model of mission sys-
tems as well as the detection and detonation processes of proximity fuzes. The mission-level model of the kill
tree was established based on the characteristics of EWA mission systems. The detection position of fuzes was
calculated by the scan line method, and the optimal detonation position was calculated with the target configura-
tion in the coordinate system of the relative velocity considered. The damage probability was calculated by the
Monte Carlo method. The effects of intercept conditions, detonation delays, guidance precision, and aiming cen-
ters on damage probabilities were analyzed. The results show that, self-adaptively-delayed detonation signific-
antly increases kill probabilities, and reduces the influence of intercept conditions, which decreases with increas-
ing guidance precision; for self-adaptively-delayed detonation, the damage probability is mainly influenced by
the exposure area and the aiming center, and higher kill probabilities happen when the geometry center is tar-
geted.
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Fig. 1 3D model of early-warming aircraft
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Fig. 2 Surface element model of early-warming aircraft
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Fig. 3 Mission level kill tree
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Tab.1 Intercept parameters of the missile
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Tab.2 Fuze and warhead parameters
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