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Characterization and Analysis of the Damage and Failure Behavior of
the Single Lap Bond Laminates Structure
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Abstract: In order to guide the design of the bonding laminates structure and improve the stability of the bonding laminates
structure , the numerical model was created based on the ABAQUS software with its user subroutine and cohesive element.
The damage and failure of laminates and adhesive layer in the bonding laminates structure were both considered in the
model. The prediction results agreed well with the experimental results. Moreover, the stress analysis and the impact factor
analysis of the bearing capacity of the bonding laminates structure were conducted based on this model. The result of these
analyses showed that the peeling stress was symmetrical, and the stress concentration existed at both ends in the adhesive
layer. The failure extended from both ends to the center in the adhesive layer. The shear stress had a concave shape distribu-
tion in the adhesive layer along the length direction. The bonding length is the main factor that affects the strength of the
bonding laminates structure. The bonding strength of the bonding laminates structure increases and eventually becomes sta-
ble value with the bonding length increasing. The strength and stiffness of the bonding laminates structure increase lowly
with the thickness of laminates increasing. The laminates layer has little effect on the bearing capacity of the bonding lami-
nates structure.
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Fig.1 The schematic diagram of specimen
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Tab. 2 The corresponding relationship between laminates failure mode and material performance degradation
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Fig. 6 The numerical model
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Fig. 8 The stress distribution in the adhesive layer along
the length in the lap zone
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Fig. 10 The stress distribution in laminates in the adhesive zone
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Fig. 11 The gradual damage process of laminates in adhesive zone
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