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Abstract: A flat metal additive is added into the resin to create a metallic feel on the surface of an injection molded prod-
uct. When injection is made using a resin mixed with two-dimensional flat additives, the additives are oriented parallel
to the surface due to the fountain flow in the cavity, giving a metallic texture. However, if the product has protrusions
such as ribs or hooks, the flow is not uniform and the orientation of the additive changes, resulting in surface defects.
This study predicted the orientation of two-dimensional shaped additives in injection molding specimens with protrusions
through simulation and compared them with experiments. The orientation of the two-dimensional additive and surface
defects were observed by varying the thickness and direction of the ribs and hooks in the specimen. Surface defects
depending on the orientation of the additive were observed on both the protruding side and the opposite side of the pro-
truding surface. In the simulation, surface defects on the protruding side were predicted, but surface defects on the oppo-
site side of the protrusion were not predicted. Through this study, the orientation mechanism of the two-dimensional
shaped additive in the specimen containing a protruded shape was presented.
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Figure 1. Ribs and hook on injection molded article.
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Figure 2. Model specimens used for simulation.
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Figure 3. Design of ribs and hooks for experiments.

Table 1. Injection Molding Conditions

Molding condition Unit Value
Injection temperature C 255
Injection speed mm/s 70

Mold temperature C 150/65
Packing pressure Mpa 40
Packing time sec 8.5
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(c) Rib 45° |nL|med to flow direction

Figure 4. Effect of flow directions and thickness on the orientation
of flake at the center of the rib.
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Figure 5. Effect of flow directions and thickness on the orientation
of flake at the surface of the rib.
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Figure 6. Effect of thickness in rib on surface appearance.
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Figure 7. Effect of direction in rib on surface appearance.
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(c) Hook 457 inclined toflow direction

Figure 8. Effect of flow directions and thickness on the orientation
of flake at the center of the hook.
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Figure 9. Effect of flow directions and thickness on the orientation
of flake at the surface of the hook.
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Figure 10. Effect of thickness in hook on surface appearance.
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Figure 12. Flowline induced by different direction and thickness of rib.
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Figure 13. Flowline induced by different direction and thickness of
hook.
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(a) Rib parallel to flow direction
: thin rib wall

(b) Rib parallel to flow direction
: thick rib wall

(c) Rib perpendicular to flow
direction: thin rib wall

(d) Rib perpendicular to flow
direction : thick rib wall

Figure 14. Schematic drawing of flake orientation in the specimen
with rib.
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Figure 15. Schematic drawing of flake orientation in the specimen
with hook.
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