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Abstract Multi—layer interfacial adhesion is essential for high—performance, lightweight ballistic materials, yet
susceptibility to delamination necessitates rigorous mechanism analysis and reliability evaluation. This study
investigates the physicochemical bonding within multi—layer structures and proposes an integrated
methodology for verifying delamination resistance. By combining adhesive—based evaluations for macroscopic
strength with adhesive—free methods for micro—fracture analysis, operational failure modes can be precisely
simulated. Furthermore, an Accelerated Life Testing (ALT) process is proposed to characterize interfacial
degradation under environmental stresses. The integration of interface—specific evaluation techniques and
aging verification systems provides a critical foundation for optimizing next—generation ballistic material design
and enhancing reliability across the defense industry.
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