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Abstract

The charactreistics of fatigue life distribution for Carbon/epoxy composite laminates was investigated
under tension-tension loading(R=0.1). The statistical nature of the fatigue life of the composite materials
was analyzed by Weibull , normal, lognormal distributions.

As a result, it was observed that the correlation between the experimental results and the theoretical
predictions for the fatigue life is good. The distribution of the static ultimate strength has the
characteristic of lognormal distribution and distribution of the fatigue life has characteristics of the
weibull distribution.
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Fig. 2 Configuration of test specimen
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1) AT+ E X (Normal distribution)

(x~2/¢

Fx)= 7_——f Exp(— £/2) dt

= o[ (x—0/c] (1
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2) 221 A X (Lognormal distribution)

F(x)=727lr—% [, ""(1/2 Expl 2‘6211 (Int— Tzt

= 0[ (Inx—nx)/ o)) (2)
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3) Weibull #%
F(x)=1—Exp[~(x/p)°] (3)
71X, o : 84A 5 (shape parameter)

B : X A% (scale parameter)



4% + 9 (median rank)
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Stress-stran curve for Carbon/epoxy

Table 1. Results of tensile test for Carbon/
epoxy [(£45)(0/90)2]s

Ultimate strength Ultimate strength
No No
(Mpa) (Mpa)
1 760.2 6 783.2
2 755.3 7 770.6
3 8019 8 7746
4 796.1 9 787.2
5 7679 10 765.1
Average 776.2
Standard deviation @ 51.9
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Table 2 Parameters of Weibull distribution
function for composite laminates

Weibull distribution

Stress
M. L M N.R M
level
a 8 a B
Static| 53.126 | 876.238 | 55.170 | 878.16
0.6 |1.460151|2257235| 1597 | 2169994
0.7 15 22368.81 | 1436 |21690.83
0.8 166 3360.96 | 1.58222 | 3289.8

M. L. M : Maximum likelyhood method
N. R. M ' Non-linear regression method
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Table 3. Fatigue life data for carbon/epoxy

Stress
level Fatigue life

(Mpa)
6109 | 6163, 3467, 3698, 1109, 3391,

(0.8) | 1647, 4479, 1812, 1119, 695
534.6 | 6886, 3873, 16581, 36108, 37806,

(0.7 | 18729, 43280, 11451, 9671, 8314
458.2 | 98530, 120112, 108897, 118156, 330152,

(0.6) | 394454, 190655, 189095, 137043, 46034
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Table 4 Summary of fatigue life prediction

equations
1] N={M(1-¢2)"° (M=FBA)
2 | N={M1-}'C (M=F/A)
3| N=M1-4° (M=FFIA)

4 N=[—%lnq]uc

5 N=exp[M(1—gq

Bl (M=FFA)

6 N=q V4
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Fig. 8 Weibull distribution functions for fatigue
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