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

Seong-Kyun Chcong*

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
cxperimentally investigated. A suitable weight of interleaved CNWT in CFRP laminates was discussed with
Mode [ and Mode 11 tests.

Mode 1| 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/mz, 10g/mz, 12g/mz. 16gf”m2, ZOg/mz‘ and 24g/m2, respectively.

The mean GIC  and GIC 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 GIC 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/m’ is a lightweight and low-priced material.
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BEASZIE(CNWT)L] ARjloll o)l AAislE S7alEa)e ggsi7] flstel, CNWTY F7e] gt S| lE3HGIC Y
GIC| Hzhg vlughozy CFRPAEZH| sl HH3 CNWTS] ZAE Aigketuxt o n FAEsgrt

Mode | 3 Mode I &7hbaioldgHGIC 2 GUO)E DCBAISE ENFAIRO] 2lstol oo on) 6858ym’, 10gm’, 12gm’,
lég/m 20g/m” 9 24g/m’)2] CNWT7} ”71‘ AUE 6250 AIFHE0] ;rlﬂ]& ojch

Fo) ONWI7H 4J9)l Aldisol istol, Batalol GICE 719 wiZstsla CFRPABA} vlmstod ofzh 2l 27
7} t} CNWT7] AtelE] A]mia,i Mode 1l 271714 ZHGHC) OM] Ha vlstgont, CFRP AglHel Mode 1 &7kl
Qldgkoll wisfaly oF 24f o4} mAl Fristsivh shhRaae] Ao uha 2

2710k QL AEHGIC W GHO)YE Alolofji zhist Ab
A} Eom RIRLOl, ONWTE] 4R1o] ofs) NSk 272538 B8817) Polilis 6550 ONWT Fo HAH0ln
FAZE 7he gm'e] CNWTE Aeish o] wigleiin Alekeicy.
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Fig. 1 Lay-ups of CFRP and CNWT intedeaved laminates.
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Fig. 2 Schematic of carbon non-woven tissue prepreg.
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Fig. 3 Side-sections of CNWT intereaved specimens.
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Table 1 Mean Gic values for the DCB test O  CFRP specimen
Mean G;c Standard Coefficient of A A-specimen O  B-specimen
. (J/m) Deviation Variation (%) . .
: W C-specimen A D-specimen
CFRP specimen 227 10 4.4 ° E i e F i
A-specimen 221 12 5.4 ~specimen “Specimen
B-specimen 208 13 6.3
C-specimen 215 23 10.7 3
D-specimen 27 2 9.7 o QF
E-specimen 212 15 7.1 2t -r
F-specimen 204 11 5.4 a
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Fig. 5 Gic on normal probability paper.
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intedeaved specimen under the DCB test.
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Fig. 6 Comparison of mean Gic of CNWT having different weights
intedeaved specimens.
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Table 2 Mean Giic values for the ENF test O CFRP specimen
Specimen Mean Gie Standard Coefficient of A A-specimen O B-specimen
P (J/m’) Deviation Variation (%) B C-specimen A D-specimen
CFRP specimen 839 156 18.6 ®  E-specimen @ F-specimen
A-specimen 2613 357 13.6 3r F
B-specimen 2596 294 11.3 099
C-specimen 3011 625 20.7 2r
D-specimen 2736 208 7.6 sl O .
E-specimen 2900 416 143 oo ety
F-specimen 2860 158 5.5 e7r 8 et |
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Fig. 8 Guc on normal probability paper.
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Fig. 7 Fracture mechanism for the CNWI‘(]Zg/m) intedeaved specimen
under the ENF test.
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