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Abstract — In this paper, paint-free metallic plastic material, polypropylene (PP) and acrylonitrile styrene acrylate
(ASA) materials were investigated on the applications for bumper skid plate and outside mirror housing parts. In order to
maximize metallic effect, type, size and content of aluminum pigment were optimized based on flop index. Hybrid
aluminum pigments with different aspect ratios were used to conceal weld lines. By controlling the fluidity of the
material, the flow mark problem, generated on the surface of the part, was resolved. We also investigated the surface

defects of flow and weld lines by using the developed modeling and simulation.
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Table 1. Aluminum pigment types and characteristics
Pigment type Corn flake Round flake or Silver dollar

Image
Metal texmrel\(/{stnilinance)
Advantages texture (luminance) 1
1

Color power 1

Color power | ,

Disadvantages w14 fine may ocour

Weld line may occur

Pigment type Powder
Image
Weld line may occur,
Advantages  Price competitiveness 1 o ma
Flow mark improvement 1
Metal Metal
Disadvantages texture (hllmlnance) texture (hllmmance)

Mechanical properties | Color power |

Fig. 1. Comparison of appearance by aluminum pigment type of round
flake and corn flake types. (a) Round flake, (b) Corn flake
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Fig. 2 Flop index according to the type of aluminum pigment.
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Fig. 3. Flop index according to size of aluminum pigment.
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Fig. 4. Flop index according to aluminum pigment content.
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Fig. 5. Schematic illustration of weld line generation according to
aluminum pigment orientation.
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Weld line concealment

Fig. 6. Schematic illustration of hybrid aluminum pigment (disc+3D
disc) orientation.
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Table 2. Photographs of skin according to aluminum pigment type
Hybrid (disc+3D disc)

Aluminum pigment type Disc

Image

Table 3. Photographs of developed products and competitors

Supplier Daewon chemical B*
Spiral (mm)
563 536
Appearance

evaluation results

Flow mark occurrence

Good appearance
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Table 4. Reinforced scratch resistance according to rubber type (ethylene
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Table 5. Injection and analysis conditions table

content) Item Content
Rubber Ethylene Rockwell test Erichsen  Erichsen test results Analytical range Fill + Pack
type content (%) (R-Scale) test(AL) (x1000) Mold temperature 45 °C
' Injection temperature 245°C
EPDM 69 68 1.76 Filling speed 1~3s
Process conditions Fillir}g/Holding pressure 98 % ﬁl?ing
switching conditions time switch
. . Apply 80 % filling
POE 30 65 1.37 Holding pressure condition pressure for 6 5
Cooling time 20s
EPR 13 73 0.16
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Fig. 7. Mold analysis results on the effect of resin flow pattern con-
tact angle on appearance. (a) Weld line generation according to
resin flow pattern contact angle, (b) Weld line prevention accord-
ing to resin flow pattern contact angle.
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Fig. 9. Paint-free metallic outside mirror housing part.
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Table 6. Comparison of result of injection and analysis of outside mirror
housing
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