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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.

Keywords: photoelasticity, birefringence, fringed order, residual stress, transparent injection molded
article.
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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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Figure 5. Procedures for measurement of retardation.

Polymer (Korea), Vol. 35, No. 1, 2011



S
°l°l

AES sl i), Aol 202 Agshe 5298 AJo] 3

29 Figure 6). B d7lA 23S sl 717dl%(band saw)

& o183t
i *‘EP T A e S e~ 8l 4 59 B)L HE

49 she) 783 AEo] €.

bl gfﬂw T8 7Y AolghF ol P 89 #he
Ztzbe] 89 e Tk,

£3Y0 U &4 Figure 72 F -ﬂ’é”J}“— e B2 AR
& BT Qu Aol AF-5EE 3 JXE epgi) Z+
4 IAEY] e A7-3H ~—7éﬂ%h. Flgure 8l Vel Qi o
714 F43 AR E 788 AR)(o—a) & ndit) &4 1
B S4 28 ) UE Algo] F3% Aol 3 FPIAE 7 53
S8l Bagkd o8t 9 19 59 29 ¥RE= 4zt
0.04 MPai 0.08 MPag B3t o3 791 Ajzbaql Ao}
2 QIsle] vehd Aojet w34 1,29 v 3589 g
£ 0.8 MPa W92 ®olx itk

o]t

Figure 9= &7 ¥QIE 204 Al £¢3 vlsro 2 Fgslod A
2 FEHE szl § B9 Al 28¥E S48k I3 A9
£ BT Qe Aek Mol 543 A5-38(61—00) 2 0.76 MPa

ol1, et T 43 AF-28(01—o2) 2 1.09 MPaclt}, 75

Ak 39 o= 00)7] wEol o1 1.09 MPaZh 931, 4 (7] 9)

Gate
op=ll, o=ap
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Figure 7. Measurement points of experimental specimen.
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Figure 10. Principal stresses at each measuring point.

by

(a) Mesh in plate

{b) Mesh in gate region

Figure 11. Mesh for computer simulation using Moldex3D.
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Figure 12. Filling pattern of resin in the cavity.

2E i oiE =2 HE S Ve e o= R
HellA Ae-g8s A wo vehd Aoz Kelch
Figure 72) ##2 AR} Figure 13(2) 2] ¥4 18] Figure

13(d) 9] fringed patterng ¥l X i) dujofi= Alo]E §2|
EgAo| thk s SJ5Eglct et ARIES Falo® W)
e 52 el Aot AF sEgAE @ 23 wekng
fringed order #gl& AR} 1 A} vl FAlsA LRt

*¥0¢ fmm}.
~g T8

8,865
4397
5905
513
4921

§429
3927
5448
2882

(a) Total birefringenece

{b} Total retardation

{c) Total fringed order {d) Total fringed pattern

Figure 13. Predicted optical characteristics by computer simulation.
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