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Minimization of Weld Lines in Two Shot Molded Parts
with Microlenses

J. K. Shin, B-K. Min, Y-J. Kim and S. Kang

Abstract

A new design based on the appropriate geometry of molded part and type of runner system under the optimal
processing conditions was proposed to minimize the micro weld lines on the sub deco surface molded by two shot
molding. Theoretical and experimental studies were conducted to examine the cause of the weld lines during the
overmolding process in two shot molding. Various dimensions and geometries of substrate(1*shot) and the wall thickness
of overmold(2™shot) have been proposed to avoid the weld lines which are the most inevitable appearance defects
occurred on the sub deco. The each design proposal was analyzed by mold flow analysis after part modeling. The analysis
results were compared with molded part from mass production tool. It could be seen that from the analysis that the proper
geometry of plastic part and type of runner system considering pressure drop under the optimal processing conditions
were the most influential factors to avoid weld lines occured on the sub deco.
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Fig. 1 SEM photograph of weld line fault
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Table 1 Various designs of sub deco parts

Lens dia Mean wall thickness(mm)

(um) 1* shot 2" shot
(A) 01.10 0.80 1.02
(B) 00.80 0.80 0.82
(C) ?1.10 0.80 0.82
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Fig. 2 Top and cross section views of sub deco part
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Case A: Lens diameter = 1.10 mm,
Wall thickness = 1.02 mm

(19.97¥pa)

Case B: Lens diameter = 0.80 mn,
Wall thickness = 0.82 mm

(23.50¥pa)
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Case C: Lens diameter = 1.10 mm,
‘Wall thickness = 0.82 mm
Fig. 3 Distribution of weld lines predicted by the flow
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Table 2 Process conditions for actual two shot

molding
Description Unit | PC(1™) ABS(2™)

Melt temperature T 285 245

Tool temperature T 120 85

Injection pressure | sec 1

Injection time sec 2 2
Cooling time sec 13 13
Total cycle time sec 28 28
Cushion 7 7

Table 3 Processing conditions for 2" study

Material supplier LG Chemical
Material grade ABS MP 220N
Melt temperature 245°C
Mold temperature 85T
Injection time 0.99 sec
Injection pressure(A) 12.78 M
Injection pressure(B) 11.60 Wpa
Injection pressure(C) 11.50 MPa

Table 4 Comparison of weld lines from simulation
and experiment

PC ABS Number of weld lines
(1% shot) (2" shot) on the gloss surface
Lens dia Mean wall | Initial | 2™ | Mold

(mm) thick(mm) study | study{ shop

(A) @1.10 1.02 7 5 3
(B) 330.80 0.82 4 1 0
(C)31.10 0.82 6 3 2
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Fig. 5 Comparison of weld lines from simulation and
Experiment

(b)Overmold (2" shot)
Fig. 6 Completed parts molded by two shet molding

(a) Substrate (1°' shot)

Table 5 Co-relation of weld lines with cavity

temperature
. Cavity Number of | Length
Description . .

temp('C) | weld lines (mm)

Wall thick. 90 0 -
0.82 mm 80 0 <0.2
Lens dia. 70 1 <0.2

0.80 mn 60 5 -

* Size of weld lines : L < 0.2 mm, W > 0.08 mn
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