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Abstract

In view of the urgent demand for lightweight and high performance of armored protection system
under extreme working conditions, the traditional pure phase boron carbide ceramics are subject
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to processing barriers and high manufacturing costs, and its largescale engineering application still
faces great challenges. In this study, a formula improvement scheme based on boron carbidesilicon
carbide composite system is proposed, and its micromechanical evolution and macroscopic energy
absorption mechanism under extreme thermodynamic environment are systematically explored.
The results show that the compressive strength of the improved composite ceramics is significantly
improved to over 2900 MPa while maintaining the low density of 2.72 g/cm?3 and the high hardness
of 25 GPa. The composite ceramic panel is coupled with the ultrahigh molecular weight polyeth-
ylene backboard, and a lightweight bulletproof board with a weight of less than 3 kg is prepared. In
the ballistic limit target test against the international highgrade protection standard, the target
plates pretreated at 40 degrees Celsius and 55 degrees Celsius successfully intercepted the 7.62 mm
armor-piercing incendiary bomb with an initial velocity of about 870 m/s, and no penetration oc-
curred, and the maximum depression depth of the backing was only 29.2 mm. This study verifies
the excellent antipenetration efficiency of the composite formula in extreme alternating environ-
ment, and provides a preliminary experimental basis for the engineering development of high-per-
formance bulletproof armor.
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Figure 1. Structural hierarchy of target cross section
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