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Mathematical Model of the Edge Sealing Parameters for Vacuum
Glazing Panel Using Multiple Regression Method
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Abstract The concern about vacuum glass is enhanced as society gets greener and becomes more concerned
about energy savings due to the rising cost of oil. The glass edge sealing process needs the high reliability
among the main process for the vacuum glass development in order to maintain between the two glass by the
vacuum. In this paper, the process of the edge sealing was performed by using the hydrogen mixture gas which
is the high density heat source unlike the traditional method glass edge sealing by using the frit as the
soldering process. The ambient temperature in the electric furnace was set in the edge sealing to prevents the
thermal impact and transformation of the glasses and the temperature distribution uniformity was measured. The
parameter of the edge sealing was set through the basic test and the mathematical relation with the area of the
glass edge parts according to the parameter was drawn using the multiple regression analysis method.
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[Fig. 1] Equipment setting of furnace and torch
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[Fig. 4] Schematic diagram of cross sectional shape
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[Fig. 5] Process variables of glass edge sealing
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[Table 1] Variable conditions for glass edge sealing

Precess variables Level 1|Level 2|Level 3
Flow rate of gas(Z/min) 12 13 14
Moving speed of torch (mm/sec) 3 4 5
[Temperature profile of furnace(C) 570
Distance between torch and 4
glass(mm)
Glass thickness(mm) 3
Gap size of glass(mm) 0.2
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[Table 2] Experimental conditions for glass edge sealing

No. Gas( 4 /min) Torch speed (mm/sec)
1 3
2 12 4
3 5
4 3
5 13 4
6 5
7 3
8 14 4
9 5

/ Filler gage

\

\ Glass edge sealing part
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[Fig. 6] Result of glass edge sealing
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[Fig. 7] Cutting and cross sectional shape of glass
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[Table 31 Cross sectional area according to the process

variables
. Torch speed 2

No. | Gas( /4 /min) (mmysec) Area(mm”)

1 3 51

2 12 4 46

3 5 44

4 3 53

5 13 4 48

6 5 47

7 3 53

8 14 4 50

9 5 43
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[Table 4] Analysis of variance test for mathematical

models
R’ AR®
(Coefficient of | (Adjusted Coefficient F P-value
Determination) of Determination)
0.85 0.80 17.68 0.003
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[Fig. 9] Measured area and predicted area of glass
edge sealing part
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