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Strength of composite notches under shear load

*
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Abstract

An experimental research work for the fracture and notch strength of thick laminates has been
performed to develop high quality composite notches for structural use. Thus, the multi-directional
laminates are designed and compared to the baseline aluminum. The difference of notch strength caused
by manufacturing techniques is also discussed. The notches of selected materials are evaluated by the
static test and low-velocity impact test. Failure modes are also observed and assessed. Material design
is evaluated by the FEA(finite element analysis) and confirmed by experiments. The successful results
are obtained for thick composite notches, which shows higher strength than aluminum notches.
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Q : quasi isotropic, UD : unidirectional
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Table 1. Type of specimen and their lay-ups

Specimen Lay-ups Ply
0 [0]s0 80
90 [90]a0 80
45 (45180 80
-45 [~45])80 80
t 45 (45/-45/45/-45/45/-45/45114 | 98
Q [45/0/-45/90/-45/0/45)4 | 98
Fig. 1. Specimen configurations
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(a) Molded specimen (b) Machined specimen
Fig. 2 Fiber distribution at groove
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Fig. 3. Machined and molded groove
strength of UD laminates block.
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Fig. 4. Molded notch strength in terms of

stacking sequence.
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(b) Multi-direction

Fig. 5. Failure of laminate blocks

(a) Uni-direction
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Table 2. Molded and machined groove
strength of various materials.

Strength of | Strength of
Materials Lay-up molded machined
aroove[MPa) | groove[MPa]
T700/ T7Q 71972 220.839
Epoxy T745 75.873 132.557
T300/ T3Q 84575 206.299
Epoxy T345 78.485 158.779
Carbon/ PEIQ - 239.072
PEI PEI45 105.05" 168.401
0.5"random 30.45 -
BMC 0.1"random 54.24 -
Al7075-T651 189.647
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