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Fig.1 Low velocity impact finite element model
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Fig.2 Boundary condition of finite element model
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Fig.6 Experiment and simulation results of fiber damage
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Fig.7 Impact-time curves of different tensile
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Fig.8 Impact-time curves of different compression
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Fig.9 Impact-time curves of different preload states
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Fig.10 Damage element nephogram of pre-strain 1000ug
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Fig.11 Damage element nephogram of pre-strain 2000u¢
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Effect of Preloading on the Low Speed Impact Resistance for Carbon
Fiber/Epoxy Resin Composite Laminates

Zhang Wenxin', Zhou Jin', Zhang Di', Wang Jizhen?, Bai Chunyu'?, Qi Jiangwei'
1. Xi’ an Jiaotong University, Xi’an 710049, China

2. Aviation Key Laboratory of Science and Technology on Structures Impact Dynamics, Aircraft Strength Research
Institute of China, Xi’an 710065, China

Abstract: Aiming at the low-velocity impact behavior of the preloaded carbon fiber reinforced composite laminates, a
low-velocity impact model of the preloaded composite laminates was established, and finite element analysis is
carried out. First, by comparing the simulation results of non-prestressed low-velocity impact with the test results, the
rationality of the model was verified; secondly, the model was used to simulate the low-velocity impact process with
the same impact energy under 6 groups of different preload conditions. The comparison results show that the preload
aggravated the damage degree of the laminate, while the low-velocity impact mechanical behavior of the laminate
under the same size of tension and compression preload state has no significant difference, but the damage of the
laminate caused by the tension preload is more than that of the compression preload. The numerical simulation
method is used to study the influence of preload on low-velocity impact of composite materials, which provides basic
data reference for the impact resistance of aircraft structure composite materials under actual working conditions, and
has important engineering application value for aircraft structure design optimization.
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