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Abstract Translucent green colored opal glass was fabricated to substitute polycarbonate diffuser of LED lighting in order
to solve the durability problem. Batch materials of green colored opal glass with the composition of calcium phosphate for
opacifier and iron oxide for colorant were made and melted at 1550°C. As the results, translucent green colored opal glass
was obtaind, which had excellent optical properties compare with nomal color glass for the diffuser of LED lighting, with
no dazzling from direct light by high haze value over 90 % and low parallel transmittance value about 1 %. Therefore, it is
concluded that this translucent green colored opal glass can be used for the glass diffuser materials of LED lighting with
high heat resistance and high durability to substitute polycarbonate diffuser.
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Table 1
Batch composition of normal color glass (CGG-0) and opal color
glass (CGG-1)

Batch composition (wt%)

Main components

CGG-0 CGG-1
Si0, 67.19 63.72
ALO, 321 3.04
K,O 6.42 6.09
Na,0 11.88 11.26
Ca0 5.61 5.68
P,0; 0 4.80
Fe,0, 5.67 5.37

Raw Materials

|
Mixing

Melting(1550°C)

Cooling(1550°C~R.T)

Glass Samples

Fig. 1. Experimental procedure for preparing opal glass.
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thickness
(mm)
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Fig. 2. Photographs of normal color glass (CGG-0) and opal
color glass (CGG-1).
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Optical properties of normal color glass (CGG-0) and opal color glass (CGG-1)

Sample name Thickness Visible light transmittance Haze Total tranmittance Diffuse transmittance  Parallel transmittance
(mm) (%) () (%) (%) (%)
CGG-0 0.3 71.9 038 71.20 0.27 70.93
0.5 62.1 0.29 6130 0.18 61.12
0.7 54.8 0.34  53.19 0.18 53.01
0.9 48.3 0.39  46.45 0.18 46.27
CGG-1 0.3 42.0 98.84 37.86 3742 0.44
0.5 23.7 99.07 21.44 21.26 0.20
0.7 13.7 99.07 11.80 11.69 0.11
0.9 84 99.16 7.12 7.06 0.06
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Fig. 3. Light transmittance of normal color glass (CGG-0) and
opal color glass (CGG-1).
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Fig. 4. Haze of normal color glass (CGG-0) and opal color
glass (CGG-1).
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Fig. 5. Photographs of green colored opal glass with contents
of Fe,0;.
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Table 3
Batch composition of green colored opal glass
Main Batch composition (wt%)
components CGG-1 CGG-2 CGG-3 CGG-4 CGG-5 CGG-6 CGG-7 CGG-8
SiO, 63.72 64.30 64.88 65.48 66.09 66.71 67.02 67.28
AlLO; 3.04 3.07 3.10 3.13 3.16 3.19 3.20 3.21
K,0 6.09 6.14 6.20 6.26 6.32 6.38 6.41 6.43
Na,O 11.26 11.37 11.47 11.58 11.68 11.79 11.85 11.89
CaO 5.68 5.73 5.78 5.84 5.89 5.95 5.97 6.00
P,O; 4.80 4.84 4.89 493 498 5.02 5.05 5.07
Fe,0; 5.37 4.52 3.65 2.76 1.85 0.93 0.47 0.09
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Table 4
Light transmittance of green colored opal glass

Hyun-Woo Ku, Tae-Young Lim, Seol Yoo, Jonghee Hwang, Jin-Ho Kim, Mi-Jai Lee and Dong Wook Shin

Thickness Sample name

(mm) CGG-1  CGG-2

CGG-3 CGG-5 CGG-6 CGG-8

Light transmittance (%) 0.3 42.0 454
0.5 23.7 30.3
0.7 13.7 17.9
0.9 8.4 114

50.8
33.8
239
17.2

54.8
39.9
35.1
29.4

59.9
513
44.7
39.7

62.6
54.6
50.6
46.2

Transmittance(%)

20 +

10 | i

Fe,0,(Wt%)

Fig. 6. Light transmittance of green colored opal glass with
contents of Fe,0;.
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Table 5
Haze and light diffusing characteristics of green colored opal glass
Sample  Haze Total Diffuse Parallel
namlej (%) tranmittance transmittance transmittance
7 () (%) (%)
CGG-1  99.07 11.80 11.69 0.11
CGG-2 99.10 15.59 15.45 0.14
CGG-3  99.19 20.86 20.69 0.17
CGG-4 99.13 24.19 23.98 0.21
CGG-5 9923 3253 32.28 0.25
CGG-6 99.22 40.95 40.63 0.32
CGG-7 99.18 4249 42.14 0.35
CGG-8 99.25 4691 46.56 0.35
*Sample thickness : 0.7 mm.
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