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Three-Dimensional Finite Element Analysis for Compression Molding of
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ABSTRACT

Fiber reinforced plastic composites is widely used to make be lightening of aircraft and automotive
owing to having high specific strength and specific modulus. And it is very _important to know a charge
shape in order to have good products in the compression molding. In particular, the product such as a
bumper beam is composed of the random and unidirectional composite mats. Its deformation and
charge shape are very different by stack type of random and unidirectional mats. In this paper, the
characteristics of flow fronts such as a bulging phenomenon for step-type random/unidirectional
composite mats and slip parameters are studied numerically. And the effects of viscosity ratio and
stack type on the mold filling parameters are also discussed.
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Fig. 1 Finite efement mesh for a specimen with

2250 elements and 576 nodes.

AAZL 1T Z9° Newtonian fluid®) +
A AL

v, 8y, Jv
O'u=—p6u+ﬂ.:1—x:6u +”(—0”71+Ec!:] @

A @A 378 $HEHE v 322
Y Aol AFeto]r] wid) ojF W)
JANE (3A+21)0=00] Hojof Frh o]
2L #AE gidad



d
o, =-pd, —3;;?-:"-’;-50 +p[j;': t%] 6))
Q1 StokesFA AL Qoo o]RAL Eulerd &
9384 dgsy Besd o 2o

Dt Ix
1 3u éz 3w

,u +
ax’ 5x6 y &Iz

Du Jdp (o”’u 3 a’u)
p——:-—..— —— a
axt y (4.2)

+pf,

D ﬂ x? 5)” ozt (4b)
+ 1, 52 RLLANPY ’
T3k 6x6y 8y? é/az Pl
p_D_W_= ap *w F'w 9w

Dt —E-'.# 5x2 * 5}12 * 522 ) (4 C)
+1 3%u . v +67w v pf ’
M oxaz dydz Bz* Pl

ditdor AxE ¢4¥YH k9 g2 F
AR FF Age JeAR, A @A x
T L@ AGE FE AEE b, yHF
FE@d AYE F= AEE u, 27T 5
W AFL F= JA=E 4, F2 Y ZF,
B4 WelA & 3% Af5o dig Aoy
q] FAEE p, 7IE2EWR AT IF=E F
Zt p, FAME O A=E w@lx T F
2. DI AFFTAA RGP Ax
ool dig dojwde Ax p o AdSX
Aq71A AE oA AxHE A9 I ®
¢ EAE, #4YE FAS Y, vgE4e 2
Bﬂ@ 5?1 dgd g2 Badstd EAUES

- X . Y- h,
=—,y==t=logh, -logh=1log—,
x %y L’ g1 :g g P
7=E =D p_ P 5)
di di k, hL?
. ﬂx a IJY #x

x

"Lz’ y kH z’at ky I?

A714, L §4Zol, b 27157, hE U3
$7 223 0 ANY xluw% Y,
A @l WY AedY g e i

A58 dSPI4H £FEANE 9 4 3
o.

é’u v ow

5% 5y+§; 0 ©

= 2 2 2—
?_€_+ax(2i_+fl+ﬂJ
ox X

(7.2)

+a

- 2 2= 2 2=
i’i—+a,—?z~:+a, f?,"*‘ _5_:2_+0’7__2
oy oxdy \ 9% oyt oz @b
W _ 0 )
%505 "
op o'n o
87 *9xér ' Eyoz
% 2w .0
ta, | —— =0 2 — (=
axt dy gz

FY- A=A vlndg A FA44
e 53 dsiA AR 2 =0
o)A coAlole] glet. ot 021 Bf= G
Z 2801, w7t ADFS AR wny
o] 7] W 4FF 2719 AL FAH
AX frEFete AU "9 5 rdo] & 3
FollE vlmyel ¢7] Wl ¥PAFol 2A
el i, wpge] e ALde BF nndg
A FEASGE 27154 2Y9 ¥EE FA4%
Ax AU

3. 23 ¥ D&

£ dAo) A8d 2d9 824 F 494 23
8229 F AAL 5767, F BAL 37519,
249 AgE 22500}k, 21 FulFARF
29 vlny AuPdee 002, A9 HHSF
o Aoy ® njng AujdE 001, 7t2
Bk 0,05 0.1, 1.022 33

Fig. 2 & Foig/adw3 4433 H589
FrEsido 138 AFAHE Y Sle
2822 3714 Y s Ae-gih

Unidirectional mat

—103—



(a)Type-1 (b)Type-2 (c)Type-3
Fig.2 Definition of stack type in a symmetric laminates.
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(b) Type-2
Fig. 3 Effects of viscosity ratio A and layer type on deformed shapes in case of Rer=0.4
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Fig. 4 Effects of viscosity ratio A and stack type on shapes of flow fronts in case of R,<0.4 (XZ-plane).
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Fig. 5 Effects of viscosity ratio A and stack type on shapes of flow fronts in case of R.=~0.4 (YZ-plane).
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Fig. 6 Effects of viscosity ratio A and stack type on shapes of flow fronts in case of R.=0.4 (XY -plane).
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