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A study on the Birefringence Measurement in Injection
Molded Parts using R-G-B separation of White Light

J. S. Kim and K. H. Yoon

_ Abstract
Recently, injection molded plastic optical products are widely used, because injection molding process has advantages
of low cost and high productivity. However, there remains residual birefringence and residual stresses originated from

flow history and differential cooling. The present study focused on developing a technique measuring birefringence in

optical plastic parts using R-G-B separation of white light. The main idea of an analysis comes from the fact that more

information can be obtained from the distribution of retardation caused by different wavelengths. A complete system to
give the quantitative values of retardation covering high order 2-D birefringence will be demonstrated. Further

investigation is under way to improve the accuracy of the system using diodes as light sources.
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Fig. 1 A linear polarized light and path difference
passing an anisotropic substance.
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Fig. 3 Optical train used in the system

2.2 NAEH AT

E =FdAM AHEE §AH A2" FAL Fig 2,
33 o] Edmund Scientific AFS E3& 2%, 1/4
4% 2 4, J8x, 94 LED HW Fdo=
T4E FAE M1 oy, EFH ojux
9] #9& 938t MY vt dulF A2aH
¢l iCamscope-305 & AM&-3tith. w3 &93 &
Z4 olv)x] #HE A National Instruments
ALY NI-1411 o}u|®x] A B =9} LabView T E
e AR

2.3 sijAo|&

2 =29 AHEE B8 A 2"9 FXE Fig 3
I Zon 712Hon AHF A2HE ALgsn
Aot £ A2"oiA ccDh Fldlglel EojeE
35 #1437l Y81AM Jones (or Muller) Matrix
o]&g o o]l Maxwell HAY L WHd= x
AU A HAF3H z & Wdoz Agse
o] A7 AZITE w2 wojulN E4
Fe= BE Aot}

2 =Fd A" A)2"2 Jones Matrix & T}
9 4 @)= 2} =3, A(3)9 Jones Matrix &
o]g3ld HE7| AITE AMNSE H4)e}t 2ol
sin o] AFgoZ YehdA Hot

(1 2

'
~

MR ol

- 291 -



E’| [0 O] 1|1 ijcos® -sing|l O
E’| [0 1jJ2|i 1|sin6 cos® |0 e
cosd sinfd| 1|1 -i|l O)E,
—sinf cosd|2|-i 1[0 OlE, 3
PSSR @
10=%E0,’ ®)

w3 HAZ Intensity I' 9] Lol g vl g9
2 6oz god & AUtk

I . .4
2 =Ssin 5 (6)
A9 F A 2®L isoclinic o AEI7} VER}A]

GA Hol FFo #Aglel F=A W F=
Uetdths Aol A dEn HaPe AW
interference color pattern &2 AE9] 2 A3 4
2ake)] 2x8 & A doh 4 ()% @9F
ol &3le ¢l Dy & FoII FF A9 FF=E
FAE A (% 2 HFHE UEE 7 Ao

—=sinz(ﬂ) @)
5 y !
of ey AL fest BAR Aol BEL
=10 AR B e LASIE interference
o)

color pattern & ©|#| & 4 & 7lEo] "ot

34 WAL RGBS A4l A she]
ME9] x-y plane 4] ¥ He o3 T 7
228 uASH 479 intensity & 4] (7)E °l&
gtod Uebd 5 gl

o|9} Zo] e HEAE JHAE W T
wel AE7d oot NI At @tRle
b oA o] HFo] uer FHEC A=
Mt @ ot o9 ZE e wE A
% Zxe] WalE Fig 4 9 2ol YEd = gtk
E =dAe 38 AladgdA #F9d ovAE
R, G B 9 AEoz 23 4 () ] &3d
2249 R, G, B 9 ANEFAx v7} 7 HAS
AQE o} HA H=Ae vt @S ZAsl
A Bt ol BHE 27} pixel o HE3ho]
FEE A= ARAE AA .

3,5766nm (req)
2,=527nm {green)
0 - 2431 {bive)

(\

Intensity Ratio I'fl,

3

4

0.0

1000
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as a function of retardation length
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Fig. S An interference color pattern of birefringence
distribution in f-theta lens
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