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Investigation on the deformation and strength characteristics of helicoidally
laminated CFRPs towards the achievement of ductility and toughness
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i _ Inspired by the strong and tough exoskeleton of bio-structures, helicoidally
laminated CFRP composite material and structural member have been investigated to see whether those

helicoidally laminated CFRP shows the mitigation of brittleness and further strengthening and
toughening. CFRP has the advantage of low density and high strength for structural usage. However,
the material and structural member behavior of commonly used cross ply and quasi-isotropic CFRP
laminate are very brittle, and they show a localized fracture, immediately after the peak load. If
CFRP acquires strengthening and toughening with the mitigation of brittleness, the possibility as a
structural material can be further expanded. The current research examined the various helicoidal
laminate structures experimentally, and the damage and fracture mechanisms of material and

structural member are observed and analyzed in order to improve the load and deformation capacity of
CFRP structural members.
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CP | PSHO [ SH9/CP [ SH9
mL 1| 5568 | 4183 | 3198 | 2.845
mC, 2| 5420 | 4473 | 3075 | 3.250
mR,3| 5796 | 4003 | 3.363 | 3.235
"4 2.955
mave| 5595 | 4220 | 3212 | 3.071

0.6

E
=2 0.
=3
0.3
0.2
0.1
0
mL, 1| 0455 0.510 0.425 0.301
mC, 2| 0432 0.492 0.411 0.346
mR,3| 0481 0.491 0.441 0.349
w-4 0.316
mave| 0.456 0.498 0.426 0.328
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