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Abstract

Injection molded plastic parts have many surface defects. These include a weld line, sink mark, flow
mark, gloss, shading, scratching etc. Because these surface faults are not aesthetically acceptable,
plastic parts are produced through painting or texturing. The purpose of this paper is to develop
paintless molded parts using a flow control method. Computer aided injection mold filling simulations
were used in order to minimize the number of defects from injection molding. Based on the numerical
results, FR (Flame Retardant) HIPS was developed and the guidelines for part design, mold design,
and the processing conditions were established. The effects of cost savings, improvements in produc-
tivity, and recycling were considered by reducing the number of surface faults and eliminating the

painting process.
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Fig. 1 Part configuration.
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Fig. 3 Sectional assembly drawing.
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Fig. 4 Cate positions.
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Fig. 5 Flow pattern for melt history.
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Fig. 7 Flow control method.
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Table 1 Polystyrene-basedresin composition.

NO 1st 2nd Thermo | Silicon |Swelling
‘| Styren | Styren |stabilizer oil index

1 99.8 0.0 0.2 0.0 11

2 90.0 94 04 0.2 9

3 80.0 19.0 0.6 0.4 7

4 70.0 28.6 0.8 0.6 6

5 60.0 38.2 1.0 0.8 5
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Table 2 Results with respect to the polystyrene-
based resin composition.

Weld line (mm) ) Gas
NO. - Gloss | Shading | generating
Lengtt| Width (%)

11 100 0.5 35 Common 2.417
2 40 0.1 55 [ Very good 1.502
3| 30 0.2 63 good 1.524 -
4 3.0 0.4 64 Common 1.890
51 30 0.5 70 Bad 2.141
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Fig. 9 Air venting hole in weld line area.
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Fig. 11 Measuring points for surface roughness.
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Table 4 Surface roughness for the points shown

n kg 11,
Point | Roughness (zm) | Point | Roughness (¢m)
a 32.0 h 32.8
b 30.8 i 32.6
¢ 31.2 j 30.2
d 31.0 k 31.9
e 30.7 1 245
[ 31.8 m 229
g 315 n 285
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Table 5 Prooessmg condition.

Imectlon Clamping

'fslen:)e tem;zizcra)lture pressure pressure

” - | {kg/em?) | (kg/em?)
injection |20 melt |215| 1st | 110 | High {130
cooling 22,0 190! ond | 80 | Low | 40
|7 T (cavity) T
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Fig. 12 Rb type for the prevention of sink mark
and color difference.
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Fig. 13 Boss type for the prevention of sink mark
and color difference.
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