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Analysis of Moisture Stress in Aramid Fiber/Epoxy Resin Composites

Wang Yanjun Yang Jianhong Zhang Hui

(The Second Artillery Engineer College, Xi’an 710025)

Abstract

and analysis of transient moisture distribution were carried out after moisture transports into the aramid fiber/epoxy

By using fiber random distribution model constructed by finite element code Ansys, the computing
resin composites exposed to relative humidity Ry = 90% at :=80°C condition. The difference between the computed
results and the material absorption experimental results was minimal with the maximum difference being 2.7% of the
weight gain. Then the analysis was carried out to study the time-varying moisture stress on the basis of obtained transi-
ent moisture distribution. The results show that finite element analysis approach can accurately simulate transient mois-
ture transport of composites. The level of moisture stress is very high after a long-term moisture absorption in resin ma-
trix (above 50 MPa) ,and the stress in the matrix region of fiber spacing is smaller and the interface between matrix
and fiber is higher than that in other regions. The highest stress occurs in the interface. This high level of stress may
lead to significant effects on damage and failure initiation in the cycle moisture and drying.

Aramid fiber reinforced epoxy matrix composite , Moisture stress, Finite element culcucation

Key words

VAR P A 7= AR 3 VR T2 ol 1 £ 4 ) fIig 2 1
P 0 3 LA O 98 2 e R A A 2 S, W R BRC

0 35
FFE LY/ B IR B AR R S A G g A R R AR

AR Z 03, 4 A i 7 R A BR5 | 525 A b
WK o3I S HEREAK , AR R P 3 7 A I 388 R A ok
IR BRI R K A A DT R K R A1
THAERERE I A dr . NI BF5E S S AR ERR AR R
S5 P AR IR R 8 B e A R BE R S (] A7 i A

A FORMERR IR IR T WA B K ol 57 26 21 4

WA B 41:2010-06-02 5 & 51 H 181 :2010-07-19
FHEWH SRR —H " R TIF H (45 :51328040106)
YE& fai

http://www. yhelgy. com  FHIB B T2 2010 45 45 6

ANVCTE PR ] S | S FPAS VG e 06 SR T £F 4k 5 H A ] 7

A AP, Hahn B Kim ™ RSS2 00 52 S48
3B AT 45 2R 5 SR R A TR LG, 2 A T R FR A
EXF )2 M 7 R 1) A9k ) R AR Collings y 3l
Stone > 8 1 XiF Bk 2T 24 44 5 IR S0 AR 2 TR AR R AT IR
B AR T AR N AR FUK A R Rk R A IR I T
TOOI RN A Y T R

cEER 1986 4E A WA FENF SRR LS RE N2 E 545, E-mail ;517948261 @ 163. com



ARSCFIH Ansys 7 BRICHK (3T 75 48 £F 4/ S8 )
R A MR IR o B R AT T RS 5 T
FHXS R 223/ N R B AL A3 A BT % 52 6 4 R K
Oy AR VAT AT X HE IR S 6 4% Sl 36 UE
SRR ] S SRS AR TR B 7K 3 A v
BB TR R 1 AT
1 XI§

ST I B 1) 55 45 2T 4k RSB I S A A RHE A
M RE th PU 22T R 2 A M RIS T 44t . &2 A R
JRFHER4E R F-12 5204k, 1R h Epoxy 4304 314
Whg, EAEMRIKHEMR TR 16 mmx12 mmx 1. 4
mm, £F 450 R A K B O HE S, R B A Bk
30% ,LFHER LI EAR N 16 pm,

B2 A HARFE A 80°C MRS Mt 210 5 (4T
15 h) SRIG R PR EIFIC FRIGR

LR gt T A R R AR P TR A
ZALFE DR FF IR B 80°C AHXIIR K 90% , 4% 0 .4 |
25 .40 .75 100 120 200 250 360 440 530,625 780 .
900 h HEATHURE , IO A 5 5 FH 8 40 ke 2R 1w
K3 SRIG FIRFFR ., IR 345 T XA
Yoo o (1)

W,
L, M W, R E AR RHRRE ¢ B 20 1 U R
it s Wy N A MRHARE R BT AW G T i,
A1 A R 2 S i AR 2 B, R e 2
B AR TR 2 SRR U

M, =

2 BRTIHE
2.1 EHARIES

NI IR O R BT i U (B2 Ansys
A i i iR DR e 2 B AT FR T R
H BB B R B A AR R K 43 oA 0

BT A Ak PR T AT I VIR, DOk 3 o ) A
AKITREN

oT T 9T 0T
5:0@(37+37+2?) (2)
e A BRHATHIRTE]  x oy 2 M E AR, T N
RABESIREE o, =k/ (pe) b HPBHI AR ¢ O
OB LLARES o RS B
B 37 [P R A T R H
aC 9 0 0
% (T 2C, 2 3)
K, C YIRS IR, D AR Y I,

XFE(2) 35 (3) Anr g, AN I BB R ik 5K
I 2 5e A R) DO AT o T 3 h i T SR 3
HH 7K S B SEAE AR R A O A, DRt A AT R ot
B rp B I A A B T BORE HOR K i b

BRI K 53 o A e R ATAT Y

Xof bbb IR PSR T Y S B AR T R Y IR
BE T XN TR E G EEA T R R EE CIRE T Y
o, =k/ (pe) X TR S T R EE Y B D, RUE il
FEGTI ¢ S8R R ¢, AXE R, A
SREGG D- C, -p(BE) X,
2.2 EIER

FIH Ansys JOEHE 5 L 41 2/ R AW IR A b
BHEIRE J9 80°C HINHIEIE S}y 90% & 14 F 7K 434> Aii
BERS ] AR AL , I 2 5 S S0 VA T HL oA R A
RS R ER Y, R SR R R 2 A
MARBE R R Qi 1 o, SR 4R 5 B 5 [ HES

1.4mm

0.08mm

Bl FF2T 4t/ AR IR & FRHARE S5 44 s A

Fig.1 Schematic figure of aramid fiber/epoxy resin composite
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Fig.2 Randomly distributed fiber model
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Fig.3 Finite element mesh of local region
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Tab.1 Material properties of aramid fiber and epoxy resin
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Fig.4 Shades of transient moisture distribution within

composites at four different times
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Fig.5 Comparison between solutions and experimental results
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Fig.6  Moisture stress in 4 mm section of

model at four different times
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