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ABSTRACT: Objective To study the effect of hydrothermal environment on load enhancement factor of CCF300
composite laminates. Methods The study focused on the CCF300/5228A composite laminates with the stacking
sequence of [45° /0° /—45° /90° /0° ,/45° /0° —45° /0° |,. The non—coupling experiment of constant
environment and constant—amplitude fatigue loading was conducted, the dispersion of the fatigue life of the composite
material was analyzed by modified joint Weibull distribution, and the MATLAB software was used to develop a
program to calculate the load enhancement factor of the part. Results The results showed that the shape parameter of

composite materials had monotone decrease when the humiture increased, accordingly the load enhancement factor also
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increased. Conclusion It showed that under hydrothermal environment, the load enhancement effect was not sufficient

to accelerate fatigue of the composite laminates in the fatigue life test, indicating that the mechanical properties

decreased, however, the load enhancement factor had no obvious change.

KEY WORDS: durability; composite laminates; joint Weibull distribution; load enhancement factor; hydrothermal

environment
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Fig.1 Picture of test sample
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Fig.2 Shape and size of test sample
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Fig.3 Hot and humid environmental box
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Table 1 Hot and humid environment data of test pieces for static

tensile test

B e JREd #hifieR SFBHERLAR
Hi's mm mm JE£/MPa 5 /MPa
Sl 24.96 2.42 767.68
S2 25.00 2.40 788.86 746.63
S3 24.90 2.38 683.36

F2 KRR

Table 2 Data of hot and humid environmental fatigue test of test

pieces
5 B RIRN ST PRR TR AR
(i) 5 /MPa  BHC (ksi)  BVECRREOE R
(n)  (ny)  (ng)

1 522.64 106 82.68
2 522.64 106 79.50

1 3 52264 106 85.36 5 5 0
4 522.64 106 90.36
5  522.64 106 84.78
6  559.97 106 63.18
7 55997 106 60.06

2 8 55997 106 61.58 5 5 0
9 55997 106 61.00
10 559.97 106 60.23
11 597.30 493004 -
12 59730 976 504 -

3 13 597.30 106 51.95 6 4 2
14 59730 106 52.06
15 597.30 106 52.64
16  597.30 106 50.51
17 643.64 44696 -
18 643.64 12427 -

4 19 643.64 20437 - 5 0 5
20 643.64 49832 -
21 643.64 41694 -
22 67197 14 -

5 23 67197 31 - 4 0 4
24 67197 25 -
25 67197 16 -
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Table 3 Calculation results of fatigue test data in hot and humid environment
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Table 4 The load enhancement factor in three kinds of hot and humid environment

Y GRS (a) FRBESE(a) HaREWN) SRS BRTHBORRE(LEF) R (V)
G 3.59 43.82 2.29 1.07 1.07 1.04
S 2.96 37.83 2.77 1.08 1.08 1.08
R 2.58 32.75 3.25 1.10 1.09 1.10
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Fig.5 Effect of the hot and humid environment on LEF
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