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Analysis of influencing factors on bullet-resisting performance of ceramic/fiber reinforced resin-based composite armor
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Abstract : Ceramic-fiber reinforced resin-based composits for armor have become the core material system for modern individ-
ual protection and weapon equipment armor due to their excellent lightweight characteristics and outstanding ballistic protection
performance. the penetration resistance mechanism of ceramic-fiber reinforced resin-based composite materials for armor was
summarized, the key factors affecting its overall ballistic protection performance were systematically analyzesd, focusing on discuss-
ing the influence of the hardness and strength of the ceramic panels, the wave impedance/stiffness/thickness of the composite mate-
rial backplate parameters, as well as the role of the interface bonding layer in stress wave propagation and interlayer synergy. The
analysis indicates that the reasonable matching of ceramic and backplate properties is the key to achieve efficient energy dissipation,
and optimizing the performance and structural configuration of each layer material is an important way to achieve lightweight armor
and high protection efficiency.

Keywords : ceramic composite armor ; anti-elasticity property ; influencing factor ; anti-penetration mechanism ; collabora-

tive optimization
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Tab.l Main mechanical properties and cost of common bulletproof ceramics™”

Ceramic Densit}// Hardness, HV/ Elastic Bending Compressive toFuréglflzl;ses / Price/(Yuan-ke ')
(gcm™) GPa modulus/GPa strength/MPa strength/GPa 1
(MPa'm™)
ALO, 3.9 16.9 200-380 200-290 1.9-2.7 3-5 70—100
SiC 3.1 22 570 400-600 1.2-2.1 2-4 200—400
B,C 2.52 33 400 500—800 1.4-34 25-32 1 000—2 000
Si,N, 32 17 310 900—1 000 35-38 6.5 300—400
TiB, 4.5 27 370 400-500 2-2.5 5-6 600—1 200
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