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Residual Strength of Notched Fiber Metal Laminates
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Abstract; Fiber metal laminates (FMLs) are a family of hybrid materials consisting of alternating
thin coatings of aluminum alloy and fiber-reinforced epoxy layers. In contrast to aluminum alloys,
the presence of notches in FMLs causes significant strength reduction. To evaluate the residual
strength of fiber metal laminates with circular open hole, mechanical testing was performed to
determine the un-notched tensile properties and notched strength of FMLs. The influence of ply
structure on residual strength of FMLs was investigated. The stress failure model was introduced to
predict the residual strength of FMLs with an open hole. Failure modes, damage initiation and
progression of notched FMLs were also characterized and discussed. The results show that the
presence of a hole in GLARE3 laminates gives a strength reduction about 40% . It can be seen that
the characteristic length increase and notch sensitivity tends to decrease with the increase of ply
number. The damage initiated at the hole edge when the residual strength is 90% .
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Table 1 Tensile test results of un-notched
GLARE3-2/1 laminates

Fig. 1
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G3-2/1-01 649. 12 58.70 0. 307
G3-2/1-02 686. 48 57.76 0.310
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% 2 GLARES -3/2 BB RHERA XL R
Table 2 Tensile test results of un-notched
GLARE3-3/2 laminates
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Table 3 Strength test results for notched GLARES3 laminate
ke T/mm W/mm 2r/mm o/ MPa o /MPa oy/0, d,/mm
G3-2/1-01 0. 80 40. 02 6.38 384.18 395. 19 0.59 1.15
G3-2/1-02 0. 81 40. 01 6.37 381.27 392.19 0.59 1.15
G3 -3/2 -0l 1.36 40. 08 6.37 405. 28 416. 86 0. 64 1.44
G3 -3/2-02 1.34 40. 04 6.38 413. 64 425. 46 0. 65 1.51
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Fig. 2 Damage characteristics of glass/epoxy prepreg
after chemical removal of aluminium layers

(a)—GLARE3 -2/1; (b)—GLARE3 -3/2.
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Fig. 3 Stress-strain relationships at different
locations for notched GLARE 3-2/1

laminates
500
GLARE3-3/2
400+ )
g3oor S Biwi
S /
R /
&200f /
I’,
ll
100/ - R
i — i
y/
0 1 1 1 1
0 1 2 4 5

3
JBL3E/%

4 &0 GLARE3 -3/2 BRI 1 - MEXFR
Fig. 4 Stress-strain relationships at different
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