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Numerical Simulation of Damage in Composite Curved Plate under
High-speed Projectile Impact

DENG Tonggiang", ZENG Jianfei®

(a. College of Aeronautical Engineering; b. College of Internet of Things, Jiangxi Teachers College, Yingtan 335001, China)
Abstract ; Cohesive interface elements are introduced to simulate inter—layer del am I nation according to the 3D continuous
damage constitutive theory of composite laminates. Combined with the 3D Hashin failure criterion, a Vumat subroutine is written
to conduct parameterized research on high—speed impact of composite curved plates. The results show that under high—speed
impact of the projectile, the tensile damage area of the matrix decreases first and then increases along the thickness direction.
When the impact velocity is greater than 115 m/s, with the increase of impact velocity, the remaining velocity approximately
increases linearly, and the tensile damage of the matrix first increases, then decreases, and finally stabilizes. As the incident
angle increases, the residual velocity of the projectile gradually decreases, and after passing through the curved plate, the
projectile’s attitude undergoes counterclockwise deviation. The larger the incident angle, the more obvious the deviation, and the
curved plate presents a front concave hole and rear bulging shape.

Keywords : composite curved plate; high—speed impact; matrix damage; residual velocity
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