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Abstract In order to study the influence of fiber hybridization on the low—velocity impact performance of 3D
woven composites, two kinds of composites of T700 carbon fiber reinforced and E—glass/T700 fiber hybrid were
fabricated based on the same interlock 3D woven structure. Low—velocity impact experiments were carried out, and
the impact energies were set as 10 J,23 J and 40 J, respectively. The results show that under the impact energy of no
more than 40 J, the two composites are not broken. Under the three kinds of impact energies, the peak forces of
hybrid materials are smaller than that of all-carbon materials, but hybrid materials have better impact energy
absorption capability and larger maximum displacement. Under the impact energy of 10 J and 23 J, the damage degree

of hybrid materials is smaller than that of all-carbon materials. However, when the impact energy reaches 40 J, the

damage degree of hybrid materials is greater than that of all-carbon materials.
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Fig. 1  The structure of 3D woven composites
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Fig.2 Hybridization of carbon and glass fibers
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Tab.1 Thickness and fiber volume fraction of the specimens
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Fig. 3 Force — displacement curves
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Fig. 4 Energy — time curves
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Tab.2 Parameters obtained from impact tests on carbon
and hybrid composites

v Wy mORf whiliheht WORAEL ki)

Gz IN /mm 1 /1 /ms
C-10 4361 5.03 10.19 3.93 7.66
G/C-10 3777 5.38 10.21 5.35 8.42
C-23 6231 7.97 23.37 13.99 7.73
G/IC-23 5629 8.59 23.41 16.36 8.31
C-40 6496 11.12 40.50 33.69 8.60
G/C-40 6196 11.72 40.53 33.90 8.84
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Fig. 5 Morphologies of damage in the front and back faces of

carbon composites
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Fig. 6 Morphologies of damage in the front and back faces of

hybrid composites
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Fig. 7 Ultrasonic C-scan images
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Tab.3 Damage parameters of the materials

s RERMECR/% R /mm? MR /mm
C-10 385 19 0
G/C-10 52.4 5 0
c-23 59.8 47 0.24
G/C-23 69.9 40 0.31
C-40 83.2 332 1.63
G/C-40 83.6 342 1.78
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