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Table 1 Materi éters of T650-35/HFPE-11-52 laminate!"”? }(\\@
Materi Elastic modulus/GP iNjos rati Sh dulus/GP Coef f sion/1076
aterial astic modulus/GPa ?\n\\lon s ratio i ear modulus/ é oe 1%{ expansion/
parameter En Eos Ess _/_\OAQ Vi3 Vo3 G2 Gis Go3 (&(ﬁ\\o az as3
Value 153.7 4.3 1. )0.348  0.318  0.382 149 149 214 (R~ 20 20
@ ASAY) @\/
%2 HFPE-II-52 #f5 #9411 B f L) @
Table 2 Material properties of HFPE—II&&II'ﬂ'eD 8
Material Elastic modulus/ Poisson’s Coefficient of Waximum moisture Maximum moisture
parameter GPa ratio expansion Q content/wt % content
Value 4.33 0.3 40x10° (|| \® 3.55 3.55
\B V)

(a) Mesh of laminate

(b) Photograph of resin rich areal'®!

Cobhesive layer

N

Resin rich area

(d) Mesh of resin rich area

1 WSS T650-35/HFPE-T1-52 & & b BHZ A fi gt i #4 & 80032 19 47 IR TR Al

Fig. 1 Finite element model for rapid heating induced delamination of T650-35/HFPE-II-52 composite laminates after moisture absorption



FrobAS . A WA S A BERLZE A AR BRI A )2 T R R (R AR L

+ 1689 -

Ry B 1R I 2 A AR i B s g XK 43
AL G il ok T+ i S 8 )2 . 2 AW
HAJEME 5 R E —ZFEEE R Cohesive

FOE (IR 1(b) fran), BAJEZR ALy COH3DS, &
5600 MEITHLRLEE 4 JE M 5 )2 Z M5 )2, Co-
hesive BICH BB NS N3 3 Fis .,

# 3  Cohesive B T # # B 17

Table 3 Material properties of Cohesive elements

[17-18]

Parameter  Stiffness/(GPa « mm ™ ')

Critical strain energy release rate of type I crack/(J «» m 2) Interface strength of type I crack/MPa

Value 433 1 350
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Fig. 2 Flow-chart for delamination growth of laminates after

rapid heating simulated by UAMP subroutine
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Fig. 3 Stress contour of Cohesive elements during delamination process obtained by numerical simulation
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laminates after rapid heating
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Abstract:  In order to investigate the delamina

hen rapidly heating to

imental results were contras-

the delamination damage area were analyzed by the model. The resul

ted. Finally, the influences for the moisture content of resin and the aggre @ﬂmc of resin in resin rich area on
%that the finite element model estab-

Ses with the moisture content of resin increa-

lished is valid. After rapid heating, the delamination damage area

ses. When the aggregate volume of resin in resin rich area if %&a ely small, the influence of it on delamination

o

<

rich area increasing to a certain value, the delamination da

damage area of laminates after rapid heating is relatively --' while when the aggregate volume of resin in resin
age area increases significantly with the aggregate vol-

ume of resin in resin rich area increasing. The conslUdivns obtained show that the finite element model established by
UAMP subroutine of ABAQUS can analyze the delamination phenomenon of moisture absorbed composite laminates
due to rapid heating effectively.

Keywords: composites; moisture absorption; rapid heating; delamination; finite element model



