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Intedaminar Fracture Toughness of CFRP Laminates with Carbon Non-Woven Tissue
Having Different Weights

Seong-Kyun Cheong’”

ABSTRACT

For the practical use of improved interlaminar fracture toughness by interleaving carbon non-woven tissue
(CNWT), intelaminar fracture toughnesses of CFRP laminates with CNWT having different weights were
experimentally investigated. A suitable weight of interleaved CNWT in CFRP laminates was discussed with
Mode | and Mode II tests.

Mode | and Mode Il interlaminar fracture toughnesses (GIC and GIIC) were obtained by DCB and ENF
tests. Six kinds of specimens with CNWT were prepared. The weights of CNWT per square meter for six
types of specimens are 8g/m? 10g/m?, 12g/m? 16g/m? 20g/m’ and 24g/m? respectively.

The mean GIC and GIIC values of six kinds of specimens were not substantially different from one
another. Compared with the CFRP specimen, the mean GIC values of six kinds of specimens were slightly
decreased. But the mean GIIC values increased tremendously at least twice by interleaving CNWT. It seems
that there is no interrelationship between the interlaminar fracture toughnesses (GIC and GIIC) and the
interleaving CNWT weights. Consequently, it would be desirable to use the CNWT of 8g/m’ among the six
kinds of CNWTs to take advantage of the interlaminar fracture toughness improved by interleaving CNWT,
because the CNWT of 8g/m2 is a lightweight and low-priced material.
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Fig. 1 Lay-ups of CFRP and CNWT interleaved laminates.
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Fig. 2 Schematic of carbon non-woven tissue prepreg.
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Fig. 3 Side-sections of CNWT interleaved specimens.
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Table 1 Mean Gic values for the DCB test

spimen | MeshGe | s | Coeffent of
CFRP specimen 227 10 4.4
A-specimen 221 12 5.4
B-specimen 208 13 6.3
C-specimen 215 23 10.7
D-specimen 227 22 9.7
E-specimen 212 15 7.1
F-specimen 204 11 5.4

Crack propagatlon

Beach Mark

Fig. 4 A SEM photo of fracture surface of the CNWT(lZg/mZ)
interleaved specimen under the DCB test.
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Fig. 6 Comparison of mean Gic of CNWT having different weights
interleaved specimens.
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Table 2 Mean Gic values for the ENF test

Specimen Mean 2G..c Star]dgrd Coeffi_cient of
I/m°) Deviation Variation (%)
CFRP specimen 839 156 18.6
A-specimen 2613 357 13.6
B-specimen 2596 294 11.3
C-specimen 3011 625 20.7
D-specimen 2736 208 7.6
E-specimen 2900 416 14.3
F-specimen 2860 158 55
P
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Fig. 7 Fracture mechanism for the CNWT(lZg/mz) interleaved specimen
under the ENF test.
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