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Table 1 DCB Material properties of test piecet”
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E/MPa 33500
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G, /MPa 4260

v, 0.27
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o™/MPa 15
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Fig.8 Schematic diagram of numerical model of DCB specimen
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Fig.9 The evolution process of mode I delamination zone

in the DCB test specimen
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Fig.10 Comparison between numerical results and experiments
for the DCB test
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Table 2 ENF material properties of test piecet??

B HfE
E /MPa 18000
E,/MPa 2200
G,/MPa 1800
G, /MPa 1600

v, 0.29
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G,/(N/mm) 0.69
G/ (N/mm) 1.73
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o™ MPa 15.30
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Fig.12 Schematic diagram of numerical model of ENF specimen
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Fig.13  The evolution process of mode II delamination

zone in the ENF test specimen
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Abstract: Aiming at delamination of composites,a new trilinear cohesive model which is combined with brittle fracture
failure model of composites is proposed in this paper, and the Abaqus user subroutine VUMAT is written in FORTRAN
language to realize the simulation. In order to examine the reliability of this trilinear cohesive model, the finite element
analysis software Abaqus/Explicit is used to model the Double Cantilever Beam(DCB) model and the ENF model,
meanwhile, the extended process of delamination damage is analyzed. The results show that the trilinear cohesive
model that considering brittle fracture process of interface materials not only the calculation speed is increased by
about 10% compared with the bilinear cohesive model, but also can more accurately simulate the delamination
phenomenon of composite materials. This study provides a new model for the study of delamination of thermoset
composite laminates.

Key Words: trilinear cohesive model; delamination growth; brittle fracture; DCB; ENF

Received: 2022-09-23; Revised: 2023-01-13; Accepted: 2023-02-12
Foundation item: Aeronautical Science Foundation of China (20200038067001) ; Fundamental Research Funds for the Central
Universities (3122019074)



