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Numerical Simulation of Low Velocity Impact Failure of
CCF300 Carbon Fiber Laminate Based on ABAQUS

XIONG Mingyang , XIANG Zhong,HU Xudong, LU Hailiang
(School of Mechanical Engineering & Automation,Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract:In order to more effectively study and predict the damage of domestic carbon fiber reinforced materials under
impact load, this paper took the domestic carbon fiber ( CCF300) / epoxy resin (5228 ) composite laminates as the
object, the professional finite element simulation software ABAQUS was used for impact damage simulation. Based on
the analysis of progressive damage, a three-dimensional finite element model of damage and deformation for composite
laminates under low velocity impact was established. Being applied to three dimensional solid elements and cohesive
elements ,the model could simulate the different failure modes of intralaminar and interlaminar damage for composite
laminates. The numerical analysis was mainly carried out by using the user subroutine ( VUMAT) of finite element
software ABAQUS which included three parts: the solution of constitutive equation, the damage criterion to the failure of
the element and material degradation of damage element. In the process of the simulation model could call the subroutine
to simulate fiber tensile failure, fiber compress failure, matrix crushing and matrix cracking and the ABAQUS could
simulate the delamination damage by itself. Finally, the maximum impact strength and damage pattern of the material
were obtained by simulation.
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Table 1  Basic mechanical properties of composite materials
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Table 2 Interface performance parameters of laminate
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Figure 2 Three dimensional model of impact damage
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Figure 4 Laminate matrix damage and fiber damage
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