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Table 4 Recording table comparison between ballistic impact simulation and test data
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Ballistic Impact Performance of Carbon Fiber 2.5D Woven Composite and
Simulation Analysis
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Abstract: In this paper, the finite element simulation method is used to study the ballistic impact characteristics of a
carbon fiber 2.5D woven composite material plate under the impact of a cylindrical projectile, and the ballistic limit
speed range and the 2.5D woven composite material are determined through the air gun test typical failure modes are
compared with simulation results to verify the accuracy of the model. On this basis, the verified ballistic impact
simulation model is used to study the ballistic impact characteristics of the 2.5D woven composite material under
different inclination angles of cylindrical projectiles, ball projectiles and blade projectiles. The results show that the
failure mode of the carbon fiber 2.5D woven composite plate under ballistic impact is mainly shear filling failure, and a
small amount of fiber is pulled out around the bullet hole; the ballistic limit of the spherical projectile is the same as
that of the cylindrical projectile. The ballistic limit is basically the same, and the ballistic limit speed of the blade-type
projectile is significantly lower than that of the ball-type projectile and the cylindrical projectile. Blade-type projectiles
are easier to penetrate the target plate; for cylindrical projectiles, when the inclination angle of the projectile is less
than 45°, the ballistic limit velocity of the projectile increases linearly with the increase of the inclination angle. When
the inclination angle is greater than 45°, the ballistic limit speed of the projectile remains basically unchanged.
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