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Effects of Edge-sealed on Water Absorption of Glass
Fiber Reinforced Epoxy Resin Composites

WANG Chun-qt , JIANG Da-zhi , ZENG Jing-cheng , XIAO jia-yu
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Effects of edge-sealing on water absorption of glass fiber reinforced epoxy resin composites (GF/E-51) were investigated

by weight measurement and volume measurement of composites specimen. The experimental results show that the diffusivity coefficient of

edge absorption is far more than that of the surface absorption and the maximum moisture content of the unsealed specimen increases by

73.8% . Meanwhile, the volume dilatation of the unsealed specimen increases by 200.1% , which indicates that the mechanism of water

absorption of GF/E-51 can be classified into two types: open-porous absorption and close-porous absorption. Water behaves as a vapor-

phase in the porous close composite, but as a liquid-phase in porous open absorption.
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Fig.1 Relationship between water absorption and time

AN e 2 A 000 TR SR ) a4 A AR G
3, T DA E A0 T AN VR 35, 5 0 T 3 3 )
MR A Fick § OIS xR B iR R L,
H T T, AN A — 4R B (S T
BAPEALE , A2 T A TR, T A
AN B0 723, s 2 T - 00 i PR PO R EL S ) 0 T
515 R B R R T R R A AR ]
I, B RSP AR, HR RS AR R, R £k
T 18 R 9 2 000 T s 30 A I 1 i, 2 D
NE BRI . 7E 25 AR



543

EFST, A5 T 557000 B LT eI 5 PR AR IR S 52 & BRI KL ) R .53 -

B4 DA R TR AR EL A T 0 1 R T 4R
YTy 18], 1 55 AN AH B SFA T A 00 T DU 5 21 4y 1)
— B, X IR BN R S AR O R —FE, FIE, X
PS5 21 4 5 o] — SO O i e R R —
o TR P AR N TR SRR AR,
(5 E QTS T = DO o N 1T 720 7 N 7 e RS
(a) AT 2T,V R 0 5 10 ok 3 T R I, oA 0 3
2 0 TR 2L 1082 345 A 0..94 % , 5 3% THI A W 0
i 1.30% MR FEA AR 2 AR 5 21 4 07 [n] — 3%
F14) PR A0 T WA -5 % T G 34 A EL T 2R T A
0 T P T Ry AT e A T A
ZEWSPAT AT 4 Jy 1) W ) TR A, D) B ) T
T2 2 Jy 1) 00 T8 T 6 AR Fick § LR A
W, XA T 5 A At A 1 W R AT A
B AR T W TR S T BT A 4 1) ) ) T
TRECH , Fh T B A 2 1T RO S i T AR 4R )
RN i e T B S 6 . Fick B L, AR R Fick
WY BUE A, MR A IR ¢ 5
] ¢ Z A L AR e &

Mr _MO
G = M., - M,
. D
g = oxpl- (2 +1 2n2<h—j>]
-1-= 4
nzj%‘o (2j +1)° )

M . o RO R N A SRR, M, O e I 2 A
PRI, My TR B, h IR R,
t ARIRISE], D Y R

S e R (4) 20 -

Mt_MO Dt
Gﬂ“ﬁ (3)
i (5) A ¢ S e e, R, v LLGE L 6

5l Lo R BOR i BURELD

XHE 1 Ca) v BB BEAT AL B, A2 08T (/) A
AT L) AT WA 0 o 5 I ) P 5 AR 0 G 3R, LT
1(b) o XL 1(h) H A AH X W 4 ek 7T 0 1 [ <
TR R A R B TR T BRI G

AN i R P 14 2R 3 0H -

G=0.2842 xv¢,R* =0.8829 (6)
E A RITA N E SV W
G=0.2121 x/ ¢, R* =0.9897 (7)

RAEELA LR K| =0.2842(d7"7),
K, =0.2121(d""*) , M (5) 0] :

K=4J% (8)

D =(K*=h*)/16 (9)

A

MITERIEY b = 50mm, FHRIZH A = 3mm,

AR A (9) Il 15
D, =0.079(mm’-d™")
D, =39.6(mm’+d™")

BP9 HGHE AR HE D 2950 D ) 1 500 £, % W]
SRR A 000 1 R 155 % TR A7 E AN (]I
WAL
2.2 T E A XA R R RN

B2 Sy 5 R B 2 A AR AR R
LRI E O R L. B 2 v A, P
A2 LIS K it 2 i e AR — 3 AE IR T I 3%
U SE Rzt ag I E Y -8 7 N S (TR ¢ e 0N =3
FOULVE M ol AR 57, fi e 38 BTy, AR R R A
LR EESSUR Ny & T W N R EpUN Ry )
BHAHR R 0.67% , 1 AR B 0 2.05% ,
UERAM T 0 5 AR 30 B A A BRI 5 AR R
AL LA ]

224 e Hil
20 w KL . .
18 . -
£ 16
a
g 14q
<
E 12
T 10
E 0.8
S . . .
Z 06 % o o
A4 LIPS .
044 ° .
02 1,
0.0

0 4‘ é 1I2 ll6 2‘0 2‘4 2‘8 3‘2 3‘6 4‘0 4‘4
Time /d

P2 PRFRVE 3 5 R IR ] A5G 2R T2k

Fig.2 Relationship between volume dilatation

and immerging time
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