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Abstract

Injection molding is the most widely used process for the industrial forming of plastic articles. 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 orientation-angle distributions are studied experimentally. Using the image processing
method, the fiber orientation distribution of welding parts in injection-molded products is assessed. And the effects of
fiber content and injection mold shapes on the fiber orientation in case of fiber reinforced polymeric composites are
studied experimentally.
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Table 1 Characteristics of long fiber thermo-plastics
compound

B Coupling agent

Reinforcement - )
for matrix resin

- Type : E-glass

- Filament diameter
117 ymm

- Shape by maker
: Roving cake

- No. of filament in
a yarn : about 2000

- Tex : 2400

- Polypropylene
:H &B.

copolymer

- MA-g-PP
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(a)One-Gate, (b)Double-Gate

Fig. 1 Dimensions of injection mold and part for measuring
fiber orientation
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(b) Specimen of weld-line position is middle

(c) Specimen of weld-line position is end part

Fig. 2 Soft X-ray photographs of specimen
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Fig. 3 Soft X-ray photographing device

Table 2 Condition of photographirg and developing for

soft x-ray
£ 10°|c},

AEAARE AFEY A XA AREERA HRud \Y A D SS | FS | DT | ST
BEEA o83t ojuja] AU D' AolE A&A 35 | 40 | 25 | 18 | 18 | 29 | 34
GT-4000V o], 34T (resolution)= 400 X 400 324, 13} V : Voltage(kVp) A : Electric current(mAs)
AE 1/8mmX 1/8mm, FZAZ 86| E(gray level : 2567 D : Developer(sec) S.S : Stopping solution(sec)
Z, &:0, ¥:255)0|c}. @ X-A A G A3 LS D.T : Dry time(sec)  S.T : Solution temperature( C)
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Table 3 Definition of the specimen numbers 10
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. g 0.0 a s
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£ A B
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4 : Fiber content 40 wt% =l
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ol veh f578 1258858 daigeter 84 Fig. 4 Effect of distance from gate and fiber orientation
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function J(Weld-line position is both end parts)
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Fig. 5 Effect of distance from gate and fiber orientation
function J(Weld-line position is middle)
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Fig. 6 Effect of distance from gate and fiber orientation
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