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Studies on the critical interfacial parameters in a novel three-linear
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Abstract: Accurate simulation of the delamination growth behavior in composite multidirectional laminates
is important for the designs of composite structures. According to the failure mechanism of multidirectional
laminates, a novel three-linear cohesive zone model has been established in our previous work, in order to
include the influence of fiber bridging on the delamination growth behavior in simulation. Based on that,

numerical researches on the critical parameters in the novel three-linear cohesive zone model are performed
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in this study using two-dimensional finite element method. A value scheme of the critical parameters
suitable for the simulation on the delamination growth in composite multidirectional laminates is
obtained. The simulated results using the value scheme have good agreements with the experimental
results, validating its effectiveness in the novel three-linear cohesive zone model.
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Fig. 1 Schematic diagram of the novel

three-linear cohesive zone model
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Fig. 2 Schematic of the cohesive zone
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Fig. 3 Schematic of the cohesive element
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Fig. 4 Schematic diagram of the DCB specimen and 2D finite element model
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Table 1 Mechanical properties of the DCB delamination specimens

ZH Bl ZH K fH

E, 135.3 GPa G 3.3 GPa
E,=E; 9.0 GPa Uiz =13 0.24
G =G 5.2 GPa Uss 0.46
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Table 2 Interfacial parameters of bilinear cohesive zone model
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Table 3 Research scheme for the interfacial parameters in the new three-linear cohesive zone model
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Fig. 5 Simulated load-displacement curves when different cohesive

element numbers are set in the cohesive zone
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Fig. 6 Simulated load-displacement curves when different initial interfacial stiffness are set in the cohesive elements
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Fig. 7 Simulated load-displacement curves when different viscosity coefficient are set in the cohesive elements
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Fig. 8 Schematic diagram of numerical model of T700/QY9511 multidirectional laminates
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Fig. 9 Comparison of the experimental and simulated load-displacement curves
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