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Load Transfer Behaviors near the Spliced Joint of the Fiber Metal Laminates
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Abstract

In this study, analytic stress-displacement solutions are obtained by using a shear lag modeling constructed
for the spliced joint area with a splicing gap filled with adhesive material of elastic modulus E, in the fiber
metal laminate (FML) which is known to have excellent fatigue, corrosion and fire-flame resistant
characteristics while with relatively low densities compared to the conventional aluminum alloys for
lightweight structures.
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Fig. 1 Schematic sketch of typical lay-up of 3/2
symmetric fiber metal laminate (3 metal
sheets and 2 laminate layers)

Table 1 Stacking sequence of 3/2 FML

FML Lay-up sequence
Lay-up ratio y-up seq
3/2 [A/0/90/A/90/0/A]
y: 7z i
r /Z
B
= ==
\\\\k‘\‘
Metal sheet 1 :
Composite layer « I 1
Metal sheet < T I T
Composite layer - !
Metal sheet + >

Splice in center metal sheet

Fig. 2 Splicing concepts of 2 adjacent metal sheets in
FML, [A/0/90/A/90/0/A]
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Fig. 3 Adhesive zone with elastic modulus, E,, in the
splicing gap with a width of 25 before loading and
2(5+A) after loading
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Fig. 4 Shear lag model for 3/2 FML spliced in center
metal sheet
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Fig. 5 Normalized axial stress distribution in the spliced
metal layer for various initial gap sizes (5’=8/tm) with
/without adhesive zone in the gap.
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Fig. 6 Normalized shear stress distribution at the
interfaces of the spliced metal layer for various initial gap
sizes (6’=d/tm) with /without adhesive zone in the gap.
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