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A Study of the Pressure Effect on the Compressive Fracture Toughness of

Quasi-Isotropic Composites
K. Y. Rhee”, D. S. Kwak’, S. N. Kim', J. H. Lee”

ABSTRACT

It is known that the elastic modulus, maximum stress, and maximum strain of fiber-reinforced polymer
composites are affected by high pressure. Fracture behavior is also known to be affected by high pressure. In
this work, the pressure effect on the compressive fracture toughness of thick quasi-isotropic composites was
investigated. Dog-bone type specimens of stacking sequence, [0°/145°/90°);;s were used. Compressive fracture
tests were conducted under four pressure levels. The pressure levels applied were 0.1 MPa, 100 MPa, 200 MPa,
and 300 MPa. Fracture toughness for each pressure level was determined from the compliance method. The
results show that the compressive fracture toughness increases with .increasing pressure. Specifically, fracture
toughness increases 44% as the pressure increases from 0.1 MPa to 300 MPa.
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Fig. 1 Configuration of test specimen.
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Fig. 2 Configuration of high pressure tension/compression apparatus.



54 ol g -Adle- A3 0153 WERIHL AR EE
14 Cawe=5.13+6.01-F (10 "*m/N) ;0.1MPa (1
| ® 0IMPa
12| = xomme -
2 1 % eone Cae=5.33+5. 23 (10 "*m/N) ;100MPa 2
oof 10 Caro=4.97+4.87% (10 "*m/N) ;200MPa 3
[=] _ [
<
o 8 é%//% Cuse=4.T5+4.60F (10 "*m/N) ;300MPa (4
UN 4
6._..
m -9;1 /‘k‘}oﬂk] Ca\e\_ 78' uaa]'ol % “a’= z{]_""‘a]
P dolg, ‘L7 AlolA Aolg etk 4 (1)@ A
02 04 06 08 1 e SAEATL ASHA ¥E Z9el FEoldaz
oL, Aol FAP et BAAFT FHES & 5 9
o,
Fig. 4 Variation of average compliance as functions of
delamination and pressure. 5
10000 4 |
L] 0.1 MPa o~ 44 %
B A 100MPa NE - 3
= 5000 m 200MPa =3 ®
% -1 * 300 MPa A +
g N o 7 .-0—, 17%
S g o8 — 8%
= 6000 - ) 19%
g R O
2 ] * u 4 n ~ 1
g 1 A A
4000 ¢ e o, 7
B 0 3 I 1 I T I T
2000 0 100 200 300 400
L Pressure(MPa)
0.2 04 0.6 0.8 1
a/L
Fig. 6 Variation of fracture toughness, G. as a function
of pressure.
Fig. 5 Variation of average fracture load as functions
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Fig. 7 SEM photographs of fracture surfaces tested at 0.1 MPa
pressure.
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Fig. 8 SEM photographs of fracture surfaces tested at 300 MPa
pressure.
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