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Abstract Tranducent opal glass was fabricated in order to substitute polycarbonate diffuser of LED lighting for the
purpose of improving the durability problem. Calcium phosphate was used for the opacifier of opa glass and melted at
1550°C for 2hrs in eectric furnace. Because opal glass was made by phase separation and growth of opecifier grains
during cooling procedure after forming of melted glass, we identified the effect of opague properties by the change of
forming and cooling temperature, as R.T. (room temperature), 850°C, 1100°C and 1200°C. As the results, it had excellent
optical properties for the diffuser of LED lighting in the fabricated sample of forming and cooling at 1200°C, with no
dazzling from direct light by high haze vaue over 82 % and low parallel transmittance value under 10 %. For the thermal
properties, it had expressed thermal expansion coefficient of 6.352 x 10 °/°C and softening point of 839°C.
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Table 1
Batch composition of CPG
Raw materias Main components I(?gg%ompostl on
Silicasand SO, 79.8
Alumina AlLO, 22
Calcium carbonate Cao 7.7
Sodium sulfate Na,O 54
Potassum carbonate K,O 34
Calcium phosphate P,Oq 15
Total - 100.0

*CPG: Calcium Phosphate Glass.
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Fig. 1. Experimental procedure for preparing CPG samples.
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Fig. 2. Photographs of CPG-1 with position of sample (8 Core
part, (b) Intermediate part, (c) Outside part.

Table 2
Optica properties of CPG-1 with position of sample

Position of sample

Core Intermediate Outside
Haze 60.32 49.34 8.22
PTY 18.86 26.52 71.77
D.T? 28.67 25.83 6.43
7T 4753 52.35 78.20

* Y paald Transmittance, ? Diffuse Transmittance, @ Totd Trans-
mittance.
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Fig. 3. Photographs of CPG samples.
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Fig. 4. FE-SEM image of CPG-3 sample.
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Table 3
Visble light transmittance of CPG samples

Sample Visible light transmittance (%)
name 0.3mm 0.5mm 0.7 mm 0.9mm
CPG-1 77.1 56.0 47.2 59.2
CPG-2 65.0 53.6 47.2 43.1
CPG-3 60.9 50.9 449 411
CPG-4 56.4 48.6 42.6 37.7
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Table 4
Optica properties of CPG samples

Thickness Sample name

(mm) CPG-1 CPG-2 CPG-3 CPG-4
Haze 03 1405 4402 5371 8232
(%) 05 7576 5854 7717 8338
0.7 7723 7125 7796 8348
09 2829 7802 8323 8349
Parallel 03 6650 3614 2822 1051
Transmittance 0.5 1325 2290 1122 868
(%) 0.7 1087 1396 1026 7.65
09 4491 966 689 6.83
Total 03 7737 6456 6096 59.46
Transmittance 0.5 5466 5523 5090 5222
(%) 0.7 4773 4856 4494 4631
0.9 6263 4394 4108 4136
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Table 5
Chromaticity of CPG samples
Thickness L* ar b*
CPG-1 0.3mm 90.55 0.81 6.30
0.5mm 80.97 171 4.24
0.7mm 77.03 2.29 531
0.9mm 85.13 214 10.91
CPG-2 0.3mm 84.89 154 7.03
0.5mm 76.54 2.16 572
0.7 mm 72.78 2.78 6.18
0.9mm 69.78 2.46 6.39
CPG-3 0.3mm 79.99 2.18 5.80
0.5mm 7343 1.87 3.83
0.7mm 70.50 2.26 4,99
0.9mm 66.90 171 3.85
CPG-4 0.3mm 78.00 0.96 231
0.5mm 73.24 0.82 2.32
0.7 mm 69.29 0.74 243
0.9mm 63.53 0.70 2.60
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Table 6
Thermal properties of CPG samples
Sample  Thermal expansion coefficient ~ Softening point
name (°C) (°C)
CPG-1 5726x10° 832
CPG-2 6242x10° 844
CPG-3  6.309x10° 838
CPG-4  6352x10° 839
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