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ABSTRACT

Hardness and abrasiveness of laminated soda-lime-silica glass (SLS) from
Thaitechnoglass Co., Ltd by zirconia-reinforce inorganic surface coating have been developed.
The compositions of coating glass, spraying conditions and their changes on a SLS glass sheet
were studied. The characteristics and properties were also compared between the uncoated and
coated glass sheets. It was found that base composition used as coating glass having high
hardness is alkali borosilicate glass within Cullet-Borax-Li,CO, system. After that, the ZrO, in
the range of 0-5.5 wt% was doped into the base glass which caused to the hardness increase with
increasing of ZrO, content. The coating glass composing cullet 55 wt%, Borax 40 wt% and
Li,CO, 5 wt% which reinforced by ZrO, 5.5 wt% (5.5ZIG) was melted at 900 °C with 5 "C/min
for 15 min. The results showed that the hardness reached to maximum value at 906 HVO0.2, the
coefficient of thermal expansion (CTE), glass transition temperature (T,), softening temperature
(T,) were 5.933 x 10'6/°C, 469 °C - and higher than 500 °C respectively. The structure were found
in completely amorphous phase and the series of the rearrangement as SiO, > BO, > BO,, >
BO,, > ZrO,. The 5.5ZIG was coated on SLS glass sheet with 121 um thickness after fired at
600 °C and 1.3 °C/min cooling rate. The results showed that the hardness of coated glass sheet
(5.5CGS) increased for 10% approximately and the abrasiveness was similar to SLS. The 5.5ZIG
present high strength of joining at 600 °C by either diffusion or pseudo diffusion mechanism due
to boron atoms penetrated into SLS structure piml47 However, both hardness and

abrasiveness were increased slightly with increasing thickness and cooling rate.



