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Modeling of Damage Initiation in Singly Oriented Ply Fiber-Metal Laminate under
Concentrated Loading Conditions

H. W. Nam', HJ. Pyun", SW. Jung~ and K.S. Han"

ABSTRACT

Modeling of damage initiation in singly oriented ply (SOP) Fiber Metal Laminate (FML) under concentrated
loading conditions was studied. The finite element method (FEM) base on the first order shear deformation
theory is used for the modeling of damage initiation in SOP FML. The failure indices (FI) of the fiber prepreg
and the metal laminate were calculated by using the Tasi-Hill failure criterion and the Miser yield criterion,
respectively. To verify the present method, the failure analysis was conducted under uniaxial loading and
cylindrical bending, then the analysis under concentrated load was conducted. The results show that the analysis
is reasonable. An indentation test was conducted to compare a damage initiation load with a calculated FI. The
test was conducted under two side clamped conditions to study the fiber orientation effect. Indentation curve
was fitted using the Hertz equation and a damage initiation load is defined that the point which deviate the
fitted curve from the real indentation curve. The damage initiation loads were obtained under various fiber
orientations and compared with calculated FIs. The experiment was well matched with calculated FI. This
results shows that the present method is suitable for the damage initiation modeling of SOP FML.
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Fig. 1 Boundary conditions and fiber orientation.
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Fig. 4 Failure indices of 3/4 FML-A12024 for uniaxial loading.
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Fig. 9 Back face of (a)FML-A[0/0] (b)FML-A[5/3] (c)FML-A[10/10 (d)FML-A|15/15] at final failure.
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