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Abstract In this paper, a manufacturing method of an anti-glare cover glass on LCD for outdoor use is
proposed. The main specification of cover glass is hardness and anti-glare. Hardness is achieved by
using the tempered glass, and anti-glare(AG) film is laminated to meet anti-glare specification no the
tempered glass. However, the AG film is difficult to maintain the AG performance continuously because
the abrasion resistance of the PET film itself is as weak as about 3H. Therefore, a novel production
procedure using screen printing method is proposed. The proposed coating is implemented by applying
7n0-B203-Si02 powder on glass surface and the glass is made with enhanced hardness through
tempering process. In order to apply the ZBS powder uniformly on the glass surface, a screen printing
process is used. The main parameters to be considered in screen printing are the oil concentration and
mesh opening size. Because the amount of ZBS powder applied to the printing process is controlled by
these two parameters, the correlativity is confirmed through the experiments. In order to evaluate the
performance of the proposed method, the haze, surface roughness and transmittance are selected as the
performance index and are compared with the AG film. As a result of comparison, it is verified that the
transmittance of the proposed tempered glass is 83.1%, which is slightly lower than 89.5% of AG film,
but the hardness is more than double to 7H.
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Table 1. Softening temperature of ZBS according to
mixing composition ratio

7ZBS Softening Temp.
Zn0-B,03-5i02(60:30:10,Mol%) 581T
Zn0-B,03-Si0(60:20:20,Mol%) 604T
Zn0-B;03-5i02(50:40:10,Mol%) 611T
Zn0-B,03-5i02(50:30:20,Mol%) 614T

Table 2. Material property of selected ZBS

Subject Value
Color Transparent and colorless
Average particle size 30 p#m
Viscosity 1100-1500dPa-s

Mixing composition ratio of
7Zn0-B,03-Si0;

Softening Temperature

50:30:20 (Mol%)

614T

External light Bead
eads
Transmitted Scattering
light x f/ ﬁ
_ e e

Fig. 1. Concept diagram of anti-glare coating using
the micro-beads
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Fig. 2. Manufacturing process of tempered LCD cover
glass
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Fig. 3. Fabrication process of AG coating using the
proposed screen printing
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Table 3. Experimental conditions and results

Conditions Results
Case % of oil Mesl"l opening Hazel%] Roughness

size[pm] [pm]
1 25 51 7.1 0.19
2 35 51 13.2 0.45
3 50 51 15.3 0.50
4 25 62 9.4 0.23
5 35 62 16.4 0.53
6 50 62 19.5 0.59
7 25 90 12.3 0.31
8 35 90 20.5 0.72
9 50 90 22.5 0.81
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Fig. 4. Optically penetrated images according to oil
concentration for a mesh opening size of 62xm
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Fig. 5. Haze values for different experimental conditions
(oil concentration & mesh opening size)
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Fig. 6. Relative depth vs. horizontal length for cases
2, case 5 and case 8
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Fig. 7. Roughness for different experimental conditions
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