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Abstract

The main objective of the present study is to predict the process window of injection-compression molding

corresponding to the capability of an injection machine for fabricating 7 inch LGP. The open distance and volume filled

after injection stage were found to be two important factors that affect critical requirements such as flow length, injection

pressure and clamping force for the process. Process window for the key factors was also predicted by response surface

method. As a result, predicted process window for open distance and volume filled after injection stage satisfying the
critical requirement with a given injection machine was in the range of 60 ~ 75%, and 104.00 ~ 104.25%, respectively.

Key Words : Injection-Compression Molding, LGP(Light Guide Plate), Process Window, Simulation, Response Surface
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Fig. 1 7inch LGP shape; (a) 3D part model and (b)
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Fig. 2 Injection press mode
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Fig. 3 Fishbone diagram for quality of molded part
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Table 1 Level of process factors for simulation
Levels
No. Uncoded parameter remarks
Low High
1 Mold temperature (C) 50 70 Recommended
2 Melt temperature (C) 240 270 Recommended
3 Fill time (sec) 0.2* 1.2%* *227, **38 (mm/s)
4 \olume@V/P (%) 100 110 @each melt temp.
5 Open distance (%) 10* 100** *0.1, **1 (mm)
6 Press speed (%) 10* 100** *5.7, **57 (mm/s)
Table 2 Constraints and responses
o Constraints
No. Classification responses remarks
Min. Max.
1 » Volume filled (%) 100 - Flow length
Critical
2 ) Inj. pressure (MPa) - 240 @nozzle
requirement
3 Press force (tone) - 110 Eq. Clamp force
4 ) Shear stress (MPa) - 04 Include gate
Part quality
5 Warpage (mm) - 1.3 Include gate
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Normal Plot of the Standardized Effects Main Effects Plot for Volume filled
(response is Volume filled, Alpha =0.10) Data Means
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Normal Plot of the Standardized Effects Main Effects Plot for Injection pressure
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Normal Plot of the Standardized Effects Main Effects Plot for Press force
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Fig. 4 Normal probability plot of effects for critical requirement; (a) volume filled, (c) injection pressure and (e)
press force and main effect plot; (b) volume filled, (d) injection pressure and (f) press force
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Contour Plot of volume filled, inj. Pressure, Press Force
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Fig. 5 Overlaid contour plot of (a) critical requirement
(b) part quality
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