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Abstract

The fracture characteristics of recently developed woven carbon fiber reinforced composite
material were studied experimentally on the basis of linear elastic fracture mechanics. Static
tensile load was applied to each specimen which has different initial notch length and load-
displacement data were acquired in personal computer through A/D converter. The crack
detective compliance curve was determined from initial portion of load-displacement data and the
increment of effective crack length(Jda.,) was obtained from this compliance curve. The crack
growth resistance curves (R-curve) for each specimen were determined by Jda., and crack
growth resistance intensity (X,). Each R-curve has shown almost constant shape and was in-
dependent of initial notch length. Fracture toughness of the composite material was obtained by
R-curve. The pop-in phenomenon was occured at about 70% of maximum tensile load and crack
was initiated in the direction of 0° and 90" of applied loading direction simulataneously. Crack
initiation spot was detected as a weak fiber/matrix interface or void in the matrix. Fractography
study shows that most fracture energy of this composite material comes from the fiber failure
energy.
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Table 1 Chemical composition of woven carbon
fiber reinforced composite material

(HC3319/RS1222)
Wet Resin Content 39+2% (Wt.)
Volatile Content 1.0% (Wt.)
Fiber Weight/Area 193+8g/m?
Resin Flow 15+£5%

Table 2 Mechanical property of woven carbon
fiber reinforced composite material

Ultimate Tensile Strength 1027 MPa
Tensile Modulus 6.13x10*'MPa
Ulti. Compressive Strength 730MPa
Poisson’s Ratio 0.04
Elongation 1.0£0.2%
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Fig. 6 The shape of crack initiation and crack
growth at fiber/matrix interface from notch

tip
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Fig. 7 The fractography of fracture surface(Load
direction is normal to fracture surface)

Fig. 8 The fractography of fiber bundle after fiber
failure
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Table 3 Summary of average pop-in load, maxi-
mum load and % of pop-in over maxi-
mum load for variant crack aspect ratio

Crack Aspect | Ave.PopIn | Maximum 9%of
Ratio(2a/W) Load(N) Load(N) Pop-In/Max.
0.2 9751 13642 1%

0.3 8624 12700 67%
0.4 7252 9908 73%
0.5 6174 8741 70%
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Table 4 Summary of K..(S.LF. of crack initiation

point), K.(S.LF. of instability point)
and load of critical point by driving force
curve

Crack Aspect | SIF.(MPa/m) Load of Critical
) Point by Driving
Ratio (2a/W) Ko Ke  |Force curve(N)

0.2 34.95 | 42.70 12642

0.3 33.61 | 41.94 10339

0.4 35.54 | 42.46 9094

0.5 34.72 | 41.33 7791
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