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Abstract

The new equation of energy release rate for a double cantilever beam specimen is proposed
within the framework of the higher order shear deformable plate theory. The interlaminar
fracture toughnesses by present theory, ASTM round robin test method and acoustic emission
method are compared for thermoset Graphite/Epoxy and thermoplastic AS4, PEEK composites.
As a result, the interlaminar fracture toughness values by present theory show good agreement
within 5% when compared with ones by ASTM method and it is shown that ones by acoustic
emission method yield the lower values than ones by ASTM method. It is observed that the
interlaminar fracture toughness of thermoplastic AS4/PEEK composite is about ten times larger
than one of thermoset Graphite/Epoxy composite.
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Table,\l Mechanical characteristics of unidirectional
" laminates for DCB specimen

Fiber Elastic properties
Material volume
atemal | content E, E, G w2
VA%) (Gpa) | (Gpa) | (Gpa)
Gr/Ep 60 135,38 11.00 | 4.82 | 0.34
APC-2 | 62 134,00} 8,90} 5.10 | 0.31
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Fig. 4 Interlaminar fracture toughness Gc vs. crack
length a (a) Gr/Ep (b) APC-2

S92 ¢ Auind A4y FAAeleld AEFAS

lol 71g717k 247 =& Fo4e A
4 sded, 714717 Hole A
% G, 2ol siedste AERAS



1484 o7&
Wk arsp 'F
9 10124
5 atawy
o 5w {
3 & i
< At W0 <
[ Q1 o p
o @108
=
10}
3
b
3
W— Gx
3 i J 4
1 0 no 200 306

Giw)

Fig. 5 Total AE count N vs, energy release rate G;
for Gr/Ep composite

A
0
3 APC-2
{alea
{4 oV
wE §oar
A 4.3
A
4 o:na
R ®:m2
z S
3
t
L
\d’E_,‘;
b
.
oy
50 . N 2 i
10 00 1000 2000 3000

Gyt

Fig. 6 Total AE count N vs. energy release rate G,
for APC-2 composite

Table 2 Comparison of average G, with respect to crack length for Present theory, ASTM test method and AE

test method

EAl Method Present theory ASTM AE
Material Eq.(44)
Lay-up Gie(J/m? Gic(J/m?) Gic{J /m?)
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