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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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2. 실험

2.1. 실험 장치

�́12��»¼U�+����i���)km�)*

+��5�Fig. 1��E%<�)*+��:�LSÄ�Å��
LGE-III-DHS('. )*����ÆÇ0�150ton(��È
�CÇ0�3,500bar, È��)*<�5�1,000mm/s(%�
��É��Ê 0�25mm('. 

Fig. 1 High speed injection molding machine for experiment

 Ëm, Fig. 2 (a)��E�������Ì�U�)k�
º9�, ÍÎÏ�� ��5� 	:� 79.08mm, �:�
51.72mm, ÐÑ�0.43mm:�Fig. 2 (b)��ÒÓ¥'. 
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 ����»¼����×+�x�U�i�� Z�Ø��
Solidspec-3700 }���N]�)k�� }�¾B¿
B�yellow index(ASTM D1925), CIE xy, CIE L*a*b* 
F�'¹m�Ù�-Ú�W[ÛU�x�Ü�[�&'. 

(a) (b)

Fig. 2 LGP-mold (a) and the dimension of cavity (b) 

2.2. 성형실험 조건  방법

+���¶U�i.��¶®���h]�+�j�, 
)*<�, Ì�j�, KC9:���º9�, @��h�
½:�3[|9:�����Table 1��w�º'.   

Table 1 Experimental conditions for injection molding

    Level

 Factor
1 2 3

Melt temp. 340℃ 360℃ 380℃

Inj. speed 400 mm/s 600 mm/s 800 mm/s

Mold temp. 70℃ 80℃ 90℃

Packing 
pressure 30 MPa 40 MPa 50 MPa

�."��¶®9:�Table 2��L9 Êd�Ý=7
]�)k����¶Þß�à9:�+��¶U�"#�º

9�,  »¼U����!�L*���i���L*:á
U�)k�º%�W1ZÖ��m�Ýâ�Ó�O��

[W�ãrU�����i.�ä�Þå�»¼�æ�20�ç
��»¼U�èw%�15ç��»¼U�L�º'.   

Table 2 Table of L9 orthogonal array

   Factor

No. #
Melt temp. Inj. speed Mold temp. Packing 

pressure

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

2.3. 도 의  특성 측정

+��¶U�̧ .�é0�����»¼0�Fig. 3B�ê
(�gate, middle, flow end ��}9:��ë3�280nm 
~ 780nm��}�¾B¿B�yellow index, CIE xy]�x
��º'. 
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Fig. 3 Measurement location of LGP sample

3. 실험결과  분석

3.1. 도 의 분 투과율

�����}�¾B¿�x��B5�UV-B ìí�±
îU�Kº9�, Fig. 4��w�º'. ¾B¿0�+�
j��®�½:�}É�º9��ïÖ�0�340Õ, Eð
�0�360Õ, ìñ�0�380Õ('. 

Fig. 45�UV-B ìí�±îO������}�¾B
¿�x��B:�gate, middle, flow end i°O�+�
j�	�ò	ó����¾B¿(�ôH�5� ²+U�

Kº'. +�j���õ�¾B¿�� ²+0�%j�
�m�[W��=�~���m��B('. 

3.2. Yell ow index, CIE xy 측정결과

Yellow indexn�CIE xy��x��B5������
i°�½:�}É���@@�Table 3, Fig. 5��w�
º'. Table 3]�Ky�flow endO�gate:�ö[ð�
yellow index ÷(�JÆ89:�øW5�RU�ù�Ü�
[�&'. �ú	W:�Fig. 5]�Ky�xn�y��÷(�
flow endO�gate:�ö[ð�JÆ89:�ø�U�µ�
[�&'. (]�̧ .������flow endO�gatei°
:�ö[ð�yellowish .�U�µ�[�&'.

Tabl e 3 Results of Yellow index along a flow direction

   Factor

No. #

flow end 
location

middle 
location gate location

1 2.430 3.480 4.797 
2 2.730 3.980 5.100 
3 3.070 4.337 5.187 
4 2.767 3.807 4.873 
5 3.150 4.317 5.363 
6 2.540 3.883 5.137 
7 3.220 4.063 5.310 
8 2.647 3.800 4.943 
9 2.930 4.110 5.290 

(a)

(b)

(c)

Fig. 4 Spectral transmittance trend in UV-B range along a 
flow direction ((a) flow end location, (b) middle 
location, (c) gate location) 

Fig. 5 CIE xy diagram along a flow direction

3.3. 분산분석 결과

Yellow indexn�+�j��ò	��.�¾B¿��
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q�]�Kºû�UV-B ìí�±î��¾B¿���315nm
O��¾B¿U��7÷9:�)k����h��m�
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���B]�Ky�	Z�:�x��5�yellow index��
 ü�Ì�j�	�	í�ý�ÁÂB:��j�~y�K(

W�̈ 5�UV ìí�±î��315nm��¾B¿0�+�j
�	�	í�ý�ÁÂB:��4'.

(a)

(b)

(c)

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

  

  (a)

  

  (b)

  

   (c)

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

4. 결론  토의

�́12O5�)*+�e�®(������p

q�r�¯°5�±²��.�µ�K��i���L9 
Êd�Ý=7]�)k���+��¶U�"#�º9�, 
����»¼U�gate, middle, flow end��i°�½:�
}�¾B¿B�yellow indexn�CIE xy]�x����'
þB�ê0��B]�é¥'.
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