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Abstract: The influence of void on the moisture absorption, desorption and interlaminar shear strength (ILSS)
of [(£45)/(0,90),/(£45)]s and [(£45)/04/(£45)/(0,90)]s composite laminates used in a aircraft was investigated.
The results show that the rate of water uptake and the maximum level of moisture absorption in the two lami-
nates increase with the increasing void content. Expand occurs in the two laminates after moisture absorption,
and cracks were found on the surface of laminates. Most of cracks locate at the rich resin between the plies.
Cracks can also be found around voids in the laminates and propagate between voids. Some water retained in
the composite laminates after desorption and more water was kept in the laminates with larger void content.
The ILSS of laminates with different void content varied complexly with the mass gain of moisture absorption.
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Table 1. Stacking sequence and code name of specimens

®1 RERHNHEESKS

Specimen size length x

Items Stacking sequence quantity width/mm % mm
A [(£45)/(0,90),/(+45)]s 5 10x 6
B [(£45)/04/(£45)/(0,90)]s 5 10x 6

Copyright © 2011 Hanspub

S| LB A RORHR AR A RE (K5

2.2. RHEHIKE

BRI N 80 CIEIE/KAE IR, TR\
AUXHAFERH T AR B IC RAILG TR mos AR5, HlFE
JMAIREEAE T, e AR A S AR, BB =X
FREAS B PRI Z 35 /N T BRI & 1S N 0.05% . B
FLBE R — N ER B SR B T URE R IR« Y RSB
TRE I RS AR AR A J2 (R B D) S 58 i RS T

WREEE M, BT IR R

M, =2

t

x100 (2)
ny

A m, NS ¢ B ZEFE R & s mo J9IRIHT T
R BT .

2.3. AEMEE

iR 80°C o FEMGIEILAE T, 1R I A
HFRE ., fENIE 40 h J5, W EEEE.

24. REBYIAR

RIE IC/T773-82(96) K HE R BI Y 1= EE
WP 2 TR BU )58 )% . 7 AUTOGRAPH AG-5 RE&H1
AT E, BIREN 5:1, InE#EE N 1.5 mm/min.

3. SLWHERE ST
3.1, FLEEXIEE FERIF AT

K1 FRAZIER A Rl B 78 80°C/KHIRI 414
TR ZE, B 2 BRI A fB s KR kA
FLBRZR AR . WTLAE H, PR AR W 28 A i
R B3 b A FLIR A I G AN TG ok, (E 230
FEEE AN o TEARFLBRB: 0.2%) BT, EEK B
(IR e FE AT A Fick ¥ HUE . 1M1 R A FLBR 1)
K, W 2z S Fick 4 HIUE .

FIASas BB, FLBRFR 2 U 56 M BHRRRHIE
(WA BB 2RI R B M — N EE R R . (C4YE
AR AL ZR AR, HOR R R A 5 BRI
FEAEARBL o R FLFR 2 (1 W E i 26 2 90 H JE Fickian § 6
RIAFLNTEZAR .

HRAE Thomason'", 7EERIHIIRIE T, M MIFLER
ROt TKMIEAESE, LER IR K BIIR R v, AT
DU e m T B A MR R RIIR 2. N T R
FLBRIER, #2577 A B PR K B (M..) 5 4L

MS



REE F | AL E SRR BRI BE R 73

B B R
w.,
Mm=Mw+[KPw{L+ ! JVVﬁ]
10)71 me - v
f (3)
=M, +KC, ,
-V

AR MR P GO p AETHE R
P FIREARIEE: p, JKIVEERE s w JEFAE R B2
e w, WIEERT R R 1, WL ERRN R AL
W% H C=p,/ o+ ((wr) (wapy ) FE—FHE AR
FO T L5

5| (@) [(£45)/(0,90),/(+45)]g - 1.8%
o 55%
< a4l o 10.8%
2 °
=
% 3 oo
(o] [) | ]
g [m]
2-
= e
1.
O 1 1 1 1 1 1
0 200 400 600 800 1000 1200
Time t*?/s*
(@
(b) [(45)/0,/(£45)/(0,90)]5 » 0.2%
Al 5 5.5%
e 9.8%
23l b,
}25 .
Soal
2]
%]
3
=0 .
0

0 200 400 600 800 1000 1200
Time t*?/s*
()

Figure 1. Moisture absorption behavior of laminates
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Figure 2. Maximum moisture uptake as a function of void content
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Table 2. Volume fraction of water stored in a void (parameter K)
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Figure 3. Moisture induced dimensional expansion
in the direction of thickness
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Figure 4. Micrographs of laminate A after 448 h moisture absorption
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Table 3. Moisture desorption data of laminate A and B
at different void content
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Figure 5. Dimensional variation in the direction
of thickness after moisture desorption
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