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Three-dimensional contact analysis of a composite joint with
unsymmetric boundary condition

G. J. Jang, R. H. Park, H. S. Ahn, J. H. Kweon, J. H. Choi
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Abstract

As a preliminary study for the three dimensional failure analysis of composite joints, the three
dimensional stress analysis on a pin-loaded unidirectional-fabric hybrid composite joints are performed.
The contact and frictions between composite plate and metal bush are considered in the finite element
method by NASTRAN. Experiments are conducted to validate the accuracy and feasibility of the finite
element technique for 25 specimens with 5 different geometries. The finite element and experimental
results show the bush cap induces the unsymmetric deformation, stress distribution, and failure behavior
through the thickness. The experiment also shows the failure loads are higher in the joint with bush

cap than without it.
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+ D, = Diametcr for the pin. Dy = Diamcter for ihe bush-bods.
* Dy, = Diameter for the bush-head

Fig. 3 Joint geometry and boundary conditions
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- - First layer nox{ 1o the bush-nead
* Last layer opposite side of bush-head
——— Conliguration balarm delarmation

Y - Coord. (mm)
w

X - Coord. (mm)
Fig. 5 Deformed shapes of the both side
+£45° layers

Fig. 6 Transverse normal stress distribution of
the top(upper) and bottom(lower) layers
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