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Fatigue Damage of Quasi-Isotropic Composite Laminates
Under Tensile Loading in Different Directions

[n-Kweon Kim*, Taek-Hyun Kim**, Dong-Ha Lee***, Sang-Gee Park***

L Abstract JL

The purpose of this work is to investigate fatigue damage of quasi-isotropic laminates under tensile
loading in different directions. Low cycle fatigue tests of [0/-60/+60)s laminates and [+30/-30/90)s
laminates were carried out. Material systems used are AS4/Epoxy and AS4/PEEK. The fatigue damage
of (+30/-30/90])s is very different from that of (0/-60/+60)s. The position of delamination generated
at AS4/Epoxy and AS4/PEEK laminates were differentiated by the matrix difference that is, we
suppose, the value of both Gic(critical energy release rate of mode~I) and Gme(critical energy release
rate of mode-I) difference.

Keywords : Quasi-Isotropic Composite Laminates(JAFs®"d B8 2 &%), Fatigue Damage(3]2&4,
Delamination(Z7r4al), Tensile Loading Direction(1738r5Wal), Matrix(=A4)

Ag FAME A8 UM o] TR oAt
g

1. M B S BEAE AHEHe AMEE] 4 Ao glem

2 gudoz & AMHEI g & gAEA 24

ey % 7ol 2 AMesHE EgAa Haeddas g HE3e| dele " el Hilsle: &9
ARl E3HA 28 EolAlo] Ay o] &7+ o ZHge& Zudn 3= Aot of AW AR
w27l dojun], H¥ w9l AR olojxe AS7t B Ao vzl FF-FRobIAM dAZ A7l EAA
o} ols} e HAE HHU A5 glolME uHE Bl o8 sgge] WY o FRPxY mazdn ¢
& e A9 g2 BroMie B & qoh 1Y mBigy) & g3 E4o] ojgA gelx et wEA ] gsitt, of

* zAdga A lEd TR
* zAYg e 2 A TR
»* xMAuEt ety



AZFA7NAGRA A 8 A A 2 5 1999. 4.

o e wHor FFr| FR2E| Aoz go| A webd, B A3 Me AutoclaveE AR(130T, 241
He JAEHA Bdds HEae &7 (0/-60/ 7+ 6kg/em?) GAY Epoxy 938(177C cure,
+60)s AZFTT o] AFHol ofF o] Rl 3] s fiberite co @ U.S.A)8t ¥7k:A PEEK(Tg=143T,
o] Fig. 13 o] g=30" & 3] (+30/-30/90)s Tm=334TC, I.C.I. : U.K)% % ZAo] thsjed EUg
HEgo] Aol Egho] slEo]| spAciE gt EA AS4(12K, Hercles co : U.8.A) /5 Ah&3ldr}.

o] oiRA He7te Uol Bt}

A2 AEE fitasfoz ~EFQ iz
Wgol}l 27128 ANG AR T H27Ho| s1H
H2HQ A2 A Aol rhgaidta BasA st
ok B8, T AFFY dAe= 2AY Aold o
g2&4a ol Fvkelel B 9 AARYR| 7} vy
& Aol wusm gop. 47

2. 21F MZAIY

2.1 AlE#

2 Aoy ol &F cAeid BidAR AHFEd A
A Agd 9 A% A2 Ague FRe e

N
Table 1o JEPATE o7]M Ag#He Ao Ee [0/-60/+60]s subjected to N
Epoxy, P¥ PEEK, Qv 9AFH-¥4(quasi-isotropic) 630
. - 30/-30/90 bjected ¢
¢ Edsm, 012 (0/-60/+60)s HE#E, 02 t Is subjected 1o N
{+30/-30/90)s A& H¥stn o). Fig. 1 Directional of applied axial load
— A
—— - -
Silicone Calk Bond tab 160 A (glg’)
T T r ol '; ’—/—2;50
' " (45.7)_|_(51.3)
GFRP_tab/ (170.6) .~ 57
- 364.6
Section AA %
( Stacking Sequence ) o —_
o~ =2
= a
%\t}?
=k N =
sy e
o o
N oo
< o3
o]

Fig. 1 Configuration of specimen
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Table 1 Family of Specimen

Specimen | Stacking Sequence | Composite Materials
EQO1 (0/-60/+60]; AS4/Epoxy
EQ02 (+30/-30/90]. AS4/Evoxy
PQO1 [0/-60/+60]s AS4/PEEK
PQO2 {+30/-30/90), AS4/PEEK
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Fig. 3 Waveform of cycle loading
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Fig. 4 Photographs of edge-replica of the [+30/
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Fig. 5 Photographs of edge-replica of the [+30/

-30/90)s AS4/PEEK specimen
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Fig. 6 Stress-strain curve of the (0/-60/+60]s
AS4/PEEK specimen
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Fig. 7 Stiffness loss of the [0/-60/+60)s AS4/
PEEK specimen
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Fig. 8 Stress-strain curve of the [30/-30/90)s
AS4/Epoxy specimen
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Fig. 9 Stiffness loss and AE count rate of the
(30/-30/90)s AS4/Epoxy specimen
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Fig. 11 Stress-Strain curve of the (30/-30/90)s
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Fig. 12 Stiffness loss and AE count rate of the
(30/-30/90)}s AS4/PEEK specimen
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