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A study on yellowing property of LGP under various injection molding
conditions
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Abstract : Recently, the light guide plate (LGP), a component of the BLU, becomes thinner and larger than ever. In
industrial field, specialized injection molding technique is applied to mold the ultra-thin LGP such as a ultra-high speed
injection molding. Usually very high melt temperature is used for low viscosity. High injection speed and melt
temperature lead to yellowing of LGP. In the present paper a series of injection molding experiment was performed under
various injection molding conditions. Yellow index, CIE xy, spectral transmittance of sample were measured using the
UV-Visible spectrophotometer. Systematic decrease of spectral transmittance in UV-B range was found as the melt
temperature was higher. Yellow index and CIE xy were became higher near the gate location in LGP. From the result
of analysis of variance, the main factor to affect for yellow index was mold temperature and that for spectral

transmittance(at 315 nm) was melt temperature.
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Fig. 1 High speed injection molding machine for experiment
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Table 1 Experimental conditions for injection molding

Level
1 2 3

Factor
Melt temp. 340C 360C 380C
Inj. speed 400 mny's 600 mm/s 800 mmvs
Mold temp. 70°C 80C 90C

Packing 30 MPa 40 MPa 50 MPa

Ppressure
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Table 2 Table of L9 orthogonal array

Factor ) Packing

Melt temp. | Inj. speed | Mold temp. pressure
No. #

1 1 1 1 1

2 1 2 2 2

3 1 3 3 3

4 1 1 2 3

5 2 2 3 1

6 2 3 1 2

7 3 1 3 2

8 3 2 1 3

9 3 3 2 1

°| gate, middle, flow end 17
~ 780nm® = FIE yellow
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Fig. 3 Measurement location of LGP sample
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Table 3 Results of Yellow index along a flow direction

Factor .

N3 Tomion | tovation | 1 locaton
1 2430 3.480 4.797
2 2.730 3.980 5.100
3 3.070 4.337 5.187
4 2767 3.807 4.873
5 3.150 4317 5.363
6 2.540 3.883 5.137
7 3.220 4.063 5310
8 2.647 3.800 4.943
9 2.930 4.110 5.290

transmittance (%)

T T
280 200 300 310 320
wavelength (nm)

(a)

transmittance (%)
!

wavelength (nm)

()
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T
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()
Fig. 4 Spectral transmittance trend in UV-B range along a

flow direction (@ flow end location, (b) middle
location, (c) gate location)
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Fig. 5 CIE xy diagram along a flow direction
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Fig. 6 Main effect plot for yellow index (ASTM D1925) along a
flow direction ((a) flow end location, (b) middle location,
(©) gate location)

-
e ——
a0, ~ —_
585 \\
i T 7 3 1 3
.
mo] "N
-
— -
550 —
-
— —
wol —
47 = .
a0 \\ .
e R
480 ~
N
™ .
@ .
470 ~

(©

Fig. 7 Main effect plot for spectral transmittance at 315 nm
along a flow direction ((a) flow end location, (b) midadle
location, (c) gate location)
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