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Fig.2 Cohesive zone model with bilinear constitutive law
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Table 1 Material parameters of HTA/6376C
E,/GPa | E,/GPa | E /GPa | G,/GPa G,/GPa G,,/GPa
120 10.5 10.5 5.25 5.25 348
Vi, Vi Vas o/MPa G,/(N/m) G, /(N/m)

0.3 0.3 0.51 40 260 1002
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Fig.5 Numerical simulation of 2D model of DCB specimen

based on VCCT and experimental results
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Fig.7 Comparison between numerical simulation of 2D model of DCB specimen based on CZM and experimental

results, and cohesive element damage state
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of DCB specimen based on VCCT and experimental results
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Fig.12 Comparison between numerical simulation of

three-dimensional model of DCB specimen
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Numerical Simulation Method for Mode | Delamination Growth of Composite
Materials Based on VCCT, CZM and XFEM

Gong Yu, Miao Changlei, Shan Zeyu, Tang Wei, Liu Hao, Zhang Jianyu
Chongqing University, Chongqing 400044, China

Abstract: Establishing a numerical simulation method for delamination growth in composite materials and mastering
its characteristics is of great significance for predicting the residual strength of composite structures, which can
provide technical support for the design and analysis of damage tolerance in composite structures. Virtual crack
closure technology, cohesive zone model, and extended finite element method are three common numerical methods.
However, there is a lack of in-depth comparative research on the characteristics of these three methods in modeling
the delamination of composite laminates, which greatly confuses the use of numerical methods. This paper takes
mode | delamination as the research object, establishes two-dimensional and three-dimensional finite element models
using three methods, comprehensively compares the three simulation methods, and finally analyzes the advantages
and limitations of each method. The research results can provide theoretical support for the application of numerical
methods for delamination simulation.

Key Words: composite materials; laminates; delamination; finite element method; numerical simulation
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