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A Study on the Fiber Orientation and Fiber Content Ratio Distribution
during the Injection Molding for FRP

J. W.Kim**, D. G. Lee™

{ Abstract }

Injection molding is a very important industrial process for the manufacturing of plastics objects. During an injection
molding process of composites, the fiber-matrix separation and fiber orientation are caused by the flow of molten polymer/fiber
mixture. As a result, the product tends to be nonhomogeneous and anisotropic. Hence, it is very important to clarify the
relations between separation - orientation and injection molding conditions. So far, there is no research on the measurement
of fiber orientation using image processing. In this study, the effects of fiber content ratio and molding condition on the
fiber oﬁeritation-angle distributions are studied experimentally. Using the image processing method, the fiber orientation
distribution of weld-line in injection-molded products is assessed. And the effects of fiber content and injection mold-gate
conditions on the fiber orientation are also discussed.

Key Words : Injection Molding(A}2/3 %), Fiber Orientation Function{4]-5-6§3F3}<), Fiber Content Ratio(A]-5-3-8-84)), Image
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Fig. 1 Distributions of relative fiber length according to
the fiber orientation angle
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Fig. 2 Dimensions of injection mold and parts for
measuring fiber orientation function J and fiber
content ratio Qg
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FRP Ag& oA AlzFel (F)4HH(sambak, co.) A&
o) Ayt Egay HuleE(fiber reinforced plastic
compound)24] 2R+ Z2] =2 1 d(polypropylene:©]3} PP
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< 50 wt%=2 Table 19] Uehdl EA43 Zo] fel4dfet &2
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AELZ AfFols 10mmojt}
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718 23F A7 ®36 mmo| L FH|Yo] 75 ton, A A&
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mmojth. JYF AN £E e %7 ZHYA 25
0CZ JEs & F A8ttt A24d 24 3 AU
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Ack

Table 1. Characteristics of fiber thermoplastics compound

Coupling agent

iX o N
Matri for matrix resin

Reinforcement

- Type : E-glass

- Filament diameter
;17 ymm

- Shape by maker
: Roving cake

- No. of filament in
a yarn : about 2000

-Tex : 2400

- Polypropylene
: H. &B.

copolymer

-MA-g-PP

2 Ad¥olM= Fig. 29 Zo] 14 Alo|E9} geaijl A4S
sl 23 AIEE Z= 2719 AvEHE Ho U= FFE A
Z3to] AMg3I oD, Ao|ES AL 8mmE 3t A
. ojrj FgolA AZE FRP AASAHFES] F 4L +
A+ 4mm, 2 254mm, Zol= 150mmz 3 ¢ch. FRP
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Fig. 3 Soft X-ray photographing device

Table 2. Condition of photographing and
developing for soft x-ray

\% A D S.S F.S DT | ST

35 40 25 18 18 29 34

V : Voltage(kVp)
D : Developer(sec)
D.T : Dry time(sec)

A : Electric current(maAs)
S.S : Stopping solution(sec)
S.T : Solution temperature(C)
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Fig. 4 Soft X-ray photography of products after
injection molding
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" gate and fiber orientation function J
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Fig. 6 Relationship between relative length (x/L) from
gate and fiber content ratio Qg
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(a) Weld line specimen

[ rom—

Gate Flow direction Damaged zone
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Fig. 7 Schematic view of failure due to tensile strength

Table. 3 Mechanical properties of injection molding

composites
Type Tensile stress(o)
Weld line Specimen 26 MPa
Non Weld line Specimen 70 MPa
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