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Abstract

The work factor approach, so-called single specimen technique could be used to determine energy release
rate from a single test record for unidirectional CLS specimen. In the present study, the work factor
approach was extended to determine the mixed-mode fracture toughness of multi-directional graphite/epoxy
laminated composites. Multi-directional CLS specimens were used for fracture tests. The stacking sequences
used for the lap and the strap were [90:/0:]/[04/90:)s and [0/345/0)/[0-/ % 452/0;];, respectively. For both
cases, the fracture toughness determined from the work factor approach was compared with that determined
from the compliance method. It was found that both methods produced fracture toughness within a
maximum 15% difference for each stacking sequence. The fractography analysis also showed that the fiber
bridging occurred for [0/145/0]/[0o/145,/0,]s case while it did not occur for [902/0:]¢/[04/904]s case.
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Ao dZAd wde et A o °l < @l Cwe (Pdwe Gc (C)  Ge (7) %difference

Z7EGAANA AR H’ﬁobl 0°% 90°2 X AF¢ (mm) (10°%m/N) )  (kI/mD)  (kI/mD)

Ao wrAEA $YSe BAFdm A 035 204 20142 067 0.72 6.9
= H2Ao dg BF AZaoldx, oA 045 213 18255 055 0.57 35

Z AZgolds 2 DA HWANS HLHRS 0.55 2.19 20152 0.67 0.72 6.9

0.65 224 20531 0.69 0.72 42

o G, & 2 2ol Table 13 20 29k vk
Cave = average compliance

(Pur)wve = average critical load

Cave = (1.82+0.66a/L)) X 10°* m/N where Li= 100mm
P = 19770 (N)

% difference= C.(» x100

Table 2 Average data of [0/t 45/0]S/[02/+ 452/02]S
case.

a/Ly Cae Pe)ave Ge (C) Gc (7) %difference
(mm) (10%m/N) ) (kI/m?) (kJ/m%)

0.35 2.02 18066 0.62 0.54 14.8
0.45 2.10 18475 0.65 0.59 10.2
0.55 217 18766 0.67 0.62 8.1
0.65 225 17811 0.60 0.56 7.1

Cave = (1.75+0.76a/L1) X 10® m/N where Li= 100mm

Fig. 12 Fracture surface of [0/ 45/0]/[02/ 45:/02]
= 18279 (N)
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