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Abstract

The static and fatigue tensile tests have been conduted to predict the fatigue life of 8-harness
satin woven and plain woven carbon/epoxy composite plates containing a circular hole. A fatigue

residual strength degradation model, based on the assumption that the residual strength for

unnotched specimen decreases monotonically, has been applied to predict statistically the fatigue

life of materials used in this study. To determine the parameters(c, b and K) of the residual

strength degradation model, the minimization technique and the maximum likelihood method are

used. Agreement of the converted ultimate strength by using the minimization technique with the

static ultimate strength is reasonably good. Therefore, the minimization technique is more

adjustable in the determination of the parameter and the prediction of the fatigue life than the

maximum likelihood method.
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Table 1 Mechanical properties
Material Exx (MPa) | Ey (MPa) vxy Gxy (MPa) K;
8-harness satin woven CFRP 62.9 62.9 0.07 5.4 4.68
Plain woven CFRP 56.7 56.7 0.22 8.7 3.88

Exx . Longitudinal Young’s modulus
wy . Poisson’s ratio

Eyy : Transverse Young’s modulus
Gxy : In-plane shear modulus

Kr : Stress concentratio factor in finite width specimen®®
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Table 2 Static tension test results

Material

Oult. (M Pa)

8-harness satin

535.9, 533.1, 550.5, 564.0, 572.6, 493.0, 563.9, 3530.8, 520.6,
543.2, 520,8, 536.7, 565.3, 550.4, 539.2, 548.6

woven CFRP

(Uult)ave =541.8
Shape parameter(a)=
Scale parameter(8)=

30.866
550.957

Plain woven 486,4

434.6, 511.0, 414.0, 501.1, 439.0, 417.4, 466.6, 501.5, 449.6,

CFRP

(Uult)ave =467.5
Shape parameter(a)=
Scale parameter(3)=481.924

16.773
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Table 3 Parameters of the residual strength degradatio model
. Parameters
Material Methods c b K
Minimization technique 19.957 34.468 7.8319x 108
8-harness satin woven CRRP -
Maximum likelihood method 13.280 32.864 1.9317x10-%
] Minimization technique 27.000 32.000 1.6086 x 10-%8
Plain woven CFRP
Maximum likelihood method - - -
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Table 4 Fatigue test results and parameters i {(0/45/90/ —45),s CFRP1®

Stress level

Fatigue life

0.75
17920

11305, 12980, 9908, 16428, 5449, 14542, 6829, 8909, 20114,

0.60

472975, 371154, 654892, 682293, 1252705, 989052, 10451 59,
556378, 791254, 887590

Minimizatio technique

c=14.04, b=18.860, K=7.376 X 10>

Maximum likelihood method

¢=10.28, b=17.137, K=2.025x10"*
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