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Failure Mode

Chang’s rule

Tan’s rule

Matrix tensile cracking
Matrix compressive cracking
Fibre tensile failure
Fibre compressive failure
Fibre-matrix shear-out
Delamination in tension

Delamination in compression
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On Numerical Modeling and Tensile Strength of
Bolted Composite Joints

Liu Xiangdong Li Yazhi Li Biao Hu Bohai

( College of Aeronautics Northwestern Polytechnical University Xi“an 710072)

Abstract: Mechanical strength of single-bolt composite joints was investigated using the cumulative damage theory
combined with the finite element substructure technique. In the finite element model of the joint substructures of
laminated plate and bolt were conceived according to their characteristics of loading. The effect of material
properties degradation on the strength prediction was analyzed when the damage of laminated plate occurred. The in-
vestigation reveals that the selection of parameter values for material properties degradation after the occurrence of
damages in composite plays an important role in the prediction of joint strength and stiffness especially the selection
of parameter values for material properties degradation due to compressive damage. A composite single-bolt joint for
a kind of metal was analyzed. The predicted results of joint strength and stiffness with suggested selection of parame—
ter values for material properties degradation achieve good agreement with test results. The introduction of substruc—

ture technique distinctly improves the computing efficiency.

Key words: bolted joints computational efficiency experiments failure modes finite element method laminated
composites loading materials properties measurements mathematical models stiffness strength of

materials mechanical joint progressive damage substructure
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