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Numerical Smulation of Epoxy Resin Capillary mpregnation Process
Based on VOFM ethod

Lu Zijuan Zhang Zuoguang LiMin Sun Zhijie
(School of M aterials Science and Engineering, Beijing U niversity of A eronautics and A stronautics, Beijing 100083)

Abstract The pumpos of this study is o examine capillary mpregnation processof glass tube The penetra-
tion liquid weight is recorded as a function of time by electric balance CHD ftvare is mplied o smulate the
wicking process and the simulation curvesof massvs time are obtained Through canparion of the smulation re-
aultwith the experment, the boundary condition isobtained, which lays the foundation for the smulation of axial
capillary mpregnation process of fiber tows
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Tah 1 Basic physical properties of liquids used

/g an 3 /mPas /10" N-m"?

0645(20 ) 0 304(28 ) 18 40(20 )

Q730(149 ) Q7/B(23 ) 238(20 )

18
1153(20 ) 611 3(50 ) 4559(50 )

1 mm

-
-

5% e B

2 60 618
W ashburn

W ashbum

2006 3

(1)

(1)

m = f x 2 (2)
SN
-}
2 K =m/t; K
3]
K =pIt ¢ ,\7@ (3)
P 7
0,:
2K
0, = arcco 2 fo (4)
eS!
(5)
0, = M
s arccosm—g‘ (5)
,h ot ,m t
1r 10- ir]
8 P
2
21t
20
¥ 19
~
18
=3
17}
13
4 6 8 10 12 14 16 18
HE”E]”Z/SUZ
2

Fig 2 Linear fit result of wicking
weight vs square root of timne
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Tah 2 Contact angle between mpregnation liquids
and glass capillary (°)
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Fig 3 Volume fraction distribution 2t
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Fig 5 Camparion betveen smulated reqults and experimental
' results under different boundary conditions
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Fig 4 Flow field plot
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Fig 6 Camparion betveen smulated results
and expermental reults
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Fig 7 Camparin betveen smulated results and experimental
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