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Fig.1 Geometry of test piece Fig.2 Experimental Apparatuses
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Tablel Static Tensile Properties of Specimens
{no Hole)

Tensile
Strength F,
{no Hole)[MPa]
[0/45/90/-45],d 822 115 559

[6/90]5 1214 337 153
[0, 2247 109 145
[45/-451,5 2261 8.62 16.1
[901, 43.71 419 8.31

Table2 Static Tensiles Properties of Specimens
(with Hole)

Standard Tensile
Vriation |Mecdulus [GPa)

Tensile
Strength F,
[MPa}
[0/45/90/-45]4 621 19.1
[0/90]; 790 225

[0l 2097 771
[45/-45)55 174 6.47
[20), 34.0 0.92

Standard
Variation

N=40000 N=140000

7 p—

N=1700
Fig3 Stress Distribution of [0/45/90/-45]55 Specimen{without a
Hole) (6oF=0625, Nea=141913}

=10700

Tensile Fatigue Failure of

[0° /45° /90° /-45° ]z Specimens

Fig.4

N=55000  N=85000

Fig 5 Stzess Distribution [0/45/90/- 4555 Specimen with a Hole.
(0gF=08, Nen=88589 )
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—O— [0/90] Specimen with a hole(5Hz)

——&— [0/90] Specimen without a hole(5Hz)
[ —&—— [0/90] Specimen withour a hole{10Hz)

I —®— [0/90] Specimen with a hole(10Hz)
1 i i

10

2 103

10*

Cycle [N]
Fig,10 8-N Curve [0/90]):s Specimen
Table4 Fatigue Test Resulis of [(/90]ss Specimen

10°

10°

A [Mpa] B A/F,

(0/60],, {without a Hola ,5Hz) 1285 -18.6 1.06
[0/90];, twiktout a Hole ,10Hz) 1361 -24.3 112
[0/80],, (wiht a Hole 5Hz) 1011 -13.2 1.25
[0/80);, (wiht a_Hola ,10Hz) 1014 -14.4 1.26

Tableb Tensile test Results of [0/90]35 Specimen

with a Hole (After Fatigue)

Tensile
Strength
{MPa)
O =787[MPa] (5H2) 920
O =803[MPa] (5Hz) 1001
O ;=818[MPa] (5Hz) 1004
0 .=787[MPa] (10Hz} 8972
T ;=803[MPa] (10Hz) 1038
mean 987
Tensile Strength (Static] 790

Table6 Material Properties

£, [GPa) 235 [E_ [GPa] 3.62
V; 07

aq [1075/K] -07 o, [10%K] 65
& (107K 5.5

o [ke/m’ 1800 o, fke/m’] 1252
C [kd/kg-K) 0861 [C, [k/kg-K]| 140
@, [107%/K] -0.297 Jo, [10°/K] 219

Table7 Result of Modules of Thermal Elasticity

K [107"/Pal(EXP)
[0], [90], Resin
BHz -1.43 158 322
10Hz ~2.26 178 360
Calculate -1.96 170 3N
¢
¥
§

Figll Stress Distribution of [90]54 Specimen (with
a Hole.) (o 0:=07)






