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Analysis of Ricochet Process and Multi-Source Evidence Fusion
Determination for Airburst of High-Explosive Projectile
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Abstract: To address the attribution analysis of a ricochet-induced airburst accident involving a high-
explosive (HE) fragmentation projectile launched from a wheeled self-propelled mortar-howitzer during a
plateau live-fire exercise, this study first reconstructs the ricochet trajectory and analyzes the process

dynamics through analytical calculations, on-site debris examination, and high-speed photographic analy-
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sis. The analysis reveals the injury mechanism that after impacting the ground at a high incident angle,
the fuze’s safety and arming device undergo compressive deformation without activation; the subsequent
ricochet induces a significant velocity vector change, and triggers the secondary action of inertial fuze.
This provides an evidential foundation for the attribution of the subsequent airburst. Furthermore, a multi-
source evidence fusion approach—integrating trajectory reconstruction, fragment characterization, debris
field mapping, mathematical derivation, and numerical simulation—was employed to assess the airburst
event. The results indicate an airburst height of approximately 11-13 m, and the simulation error of frag-
ment dispersion diameter relative to field measurements is less than 2%. The study proposes a coupled
failure model of “dynamic compression-projectile destabilization-secondary fuze triggering” and establishes
a multi-dimensional weighted determination system that takes airburst height (11-13 m), fragment concen-
tration zone diameter (about 140 m), and core-zone fragment areal density (about 19 fragments/m?) as
primary criteria, and fuze debris damage characteristics together with fragment surface marks as secondary
criteria. It clarifies the weight of each criterion in the logical causal chain, thereby overcoming the limita-
tions of traditional methods that rely solely on empirical judgment of on-site debris. This provides a theo-
retical basis for ballistic parameter correction and optimization of unexploded ordnance (UXO) disposal
procedures, contributing to enhanced ammunition safety and explosive ordnance disposal efficiency.

Key words: self-propelled mortar-howitzer; ricochet airburst; debris analysis; unexploded ordnance (UXO)
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Tab.1 Material parameters of 6061 aluminum
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Tab.3 Fragment dispersion diameters at different times after airburst
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