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3-Dimensional Deformation Analysis for Compression Molding of

Polymeric Composites with Random/Unidirectional

Fiber-Reinforced Laminates

Kyung-Chul Chae*, Seon-Hyung Jo** and E-Gon Kim*

ABSTRACT

Fiber reinforced composite materials are widely used in automotive industry to produce parts that are
large, thin, lightweight, strong and stiff. 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 fiber mats. The characteristics of flow fronts such as a bulging
phenomenon for random mat and unidirectional fiber mat and slip parameters are studied numerically.
And the effects of viscosity ratio and stack type on mold filling parameters are also discussed.

LA 2
21

A 4
FE 479 G, AR ZASY AR da  E
e WAL ¥ P3 18T W7) AalME 2 &
Afe Mol watgds] Wy 9N ek A A o
 CleiE 40 £Ysh) delel e wwg A o S
#73 Behay HEAE Aael WHugelY 7
Z¥A2A 9 og9n glow Baadel §87 &
A5 2E2 sldsle] AUUE AAske o] Y =Y
9l o, 2

o HTAE FAYLN ol B2eh P
LS, BYFlE YL Yol 2424 AAate
Al 44 % 2 748 9] W] TG He

o=y FHE BIAKE ok Hold 554L U
40 2 AU G} S Do o
03 B Hiblel AN Sde dag APl 9@ Yol gelg eel Pl
AL
o 1T

% % Awnd 2
4 SMCabie) SAMNE FuE S543S Eolo)
2 BEER ARARlE vngel T3 oIg 7
e A5E AAREAS

=
o
o

A A71 W&o olefd B pxF 7t
S99 B3 F2ast 49 sheloings

3t AL AFPE2AY A FYAHA
OH H 85}

A3 Eekxd B3 oistd F7iskE
o} A% 234 ABsAT T #F o
3} ARAtele] vk @ AR o] BHE T
Barone® Caulk[1-

oXx.

%—U
Z i ofr 82 ofy ot

]

)

g Agstd, o] FAw}z

* SRR A A
= gAMEWe S94A



24 PP ERESE

AFE =9sled FHEERY £x90 vnids 17
3 Aujugdez FE4HE X80, Barone
3} Osswald[3]& o] WA A S o] &sla) HALA
Hoz SMCAY fE73elet YEZRI T #©3t 3
A& st 28le Hojoot Kim §{4]12 $3U%
BAGES A vlnd HE Austs A5E
Barone $o| 73 uhisle Weg peigoen, A5
3} B[5)e Aw7ds nEaA Bgtgel ¢4Egdq A
oA Z¥3 AZAWS vinPE st {FI4
& &gtk 183 Agassant 5[6]2 §38 4L of
&, felderES] W] W HAeHE A
o] AsE 2ty ddan, 24% F[7,8]12 o
o] 73t dwtek A f7t3t B3 E ddste B¢
o} Ay A4S 2dste] FEIME dhe
ztzte] gl oM 58-AE AWM vndE
nste] x4 FANE §2 ANsAh
T3 54 S9]1e 4723 B3y 329
Ao glolN FH-AmARY vlndE nest
) FEFAZE 7PEsle 3AY fEa4s]y
onj WAYNI 2o FEAY B4 493}
o Al wlny Ao e A nz
vl sleh a8y A7 SR m ool At BF
283 A5y vndE zesty Fuig 475
Aulat A fEaie] Mo AoldE sl 33
FEHAE & o ofF gl Aot
J¥ez B Apdis Fujg A/ 4k A
2o Axel FH-Au7te] vjnd g Aujste vjn

\,

¥

3B o ot

Qo
=
=
S

=
=
1

o 8
[¢]

¥ A 52 N BR84S 2e fEaw
543} Baulel SERE, Y BE 52 SAHo

2 ARkl olo) vlAe I 4R35 F=:H A
o} Ao AEHe5e dFol disted BN AAE
H oz

2.0l £
2.1 xHpEA
Af7st Egt2ad E3AE Fig. 13 2ol &=
B e A9 v 2 oste] A&AY
& 2

flo ox

V-u=0 (H

- ol WA MR SR
Compression direction

S
1
oK)
<P
SRIREK]
NREREK
z NSRREK
NNSKERER]
NNSERRERS
NNSREREY]
NSRS

NREP
X y A\,

Fig. 1. Finite element mesh for a specimen with 1728 elements
and 441 nodes
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Fig. 2. Definition of stack type in a symmetric laminates
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Fig. 3. Effects of viscosity ratio A and layer type on deformed
shapes in case of Ry = 0.375
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Fig. 4. Effects of viscosity ratio A and stack type on shapes of

flow fronts in case of R.=0.375 (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,=0.37 (YZ-plane)
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