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Abstract: Pressurized high temperature plastic resin flows into the cavity of mold and is solidified in injection
molding process. Residual stress is being developed in injection molded part because of high temperature
variations and high pressure. Developed residual stress relaxes as time goes. Consequently this makes
part deformed and deteriorates quality of product. A measurement method of residual stress for injection
molded transparent articles has been investigated using photoelasticity. Light, a composite of electromagnetic
waves, is purified into a single wave by a polarized film. When this wave passes through the specimen,
birefringence is developed according to the level of residual stress in the specimen and color fringed
pattern appears after the second polarized film. Residual stress in the injection molded transparent flat a
part has been measured quantitatively using the color fringed pattern. Optical characteristics have been a
part also predicted by computer simulation and compared with experimental results.
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Figure 1. Injection molded specimen for experiment.
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Figure 2. Photograph of photoelasticity equipment, PS—100.
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Figure 3. Polarized light from two polarized films.
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Figure 4. Principle of measurement of retardation.
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Table 1. Color Sequence According to Retardation'*

Color Retardation 8(nm) Wavi?éigaz‘f?\%ges) withﬁi}ﬂﬁgsgnogte

- Black 0 0 570

Gray 150 450

White—Yellow 250 300

Yellow 300 200

Orange(dark-yellow) 450 [ 100 |

Red 500 50

Indigo-violet 570 1 0

Blue 600 50

Blue—green 650 100

Green—yellow 750 220

Yellow 850 (-)270

Orange(dark-yellow) 950 400

Red 1050 480

Indigo-violet 1140 2 570

Green 1300

Green-yellow 1400

Pink 1500

Violet 1700 3

Green 1750
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Figure 5. Procedures for measurement of retardation.
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Figure 10. Principal stresses at each measuring point.
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Figure 11. Mesh for computer simulation using Moldex3D.

Figure 12. Filling pattern of resin in the cavity.
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Figure 13. Predicted optical characteristics by computer simulation.
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