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Analysis of the Edge Sealing Strength for Vacuum Glass Panel Using
Design of Experiment
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Abstract The vacuum-glazing panel is a panel that keeps two glasses completely sealed in a vacuum condition. It
is the high function insulation material of having the wall level minimizing the heat loss by the conduction and
convection heat transmission coefficient. The edge sealing is a very important process of vacuum glass on the
strength, thickness and air tightness. In this study, by using the hydrogen mixture gas torch, two sheets of glass was
sealing in the furnace. The thickness and strength of the glass according to the process parameters is measurement
and analysis, and predicting the edge sealing strength of glass by using taguchi method of experiment. We verified
the validity of the experiment by checking the error rate through additional experiment.
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[Fig. 2] Conceptual diagram of glass specimen o} 2o Twe sl & 5 dx =4 S Table

[Table 2] Ly(3*) Orthogonal array

No. Q %4
1 1 1
2 1 2 2 [Fig. 4] Measurements of variables of glass edge
3 1 3 5 sealing
! - ! 2 [Table 3] Results of edge sealing shape
> 2 2 3 Nol Q| V|D| TV | | Ty | Ty | R | R | By | Ry
6 2 3 ! 1) 1] 1] 1]35|360] 381|369 | 450 | 453 | 496 | 495
7 3 1 3 20 1] 2| 2]255|264 (300|274 311|316 | 361 | 343
8 3 2 1 30 1] 3] 3[306]323|339|304|393 402407 | 38
9 3 3 2 4| 2| 1] 2|25 |258| 264|264 | 312 | 298 | 330 | 335
5| 2| 2] 3[320[32 (310|352 |367|372 363|407
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3. mAa| HEE AL 7] 3| 1] 3[310[310|318|311 | 390 | 389 | 394 | 384
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[Fig. 5] Main effects plots for edge sealing shape
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[Table 4] Results of bending strength
No. | Strengthi(N) | Strengtha(N) Tt Opho
1 12275 1120.1 3847 311
2 10356 10446 3246 3274
3 1062.1 1198 3329 37.55
4 11225 11225 3518 2761
5 10475 10446 32.83 3274
6 11274 10745 35.33 33.68
7 11209 968.3 35.13 30.35
8 12389 10269 3383 3218
9 10775 847 33.77 24.59
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Main Effects Plot for Means [Table 6] Factor values for Predictions
F — Q(¢/min) V(mm/min) D(mm)
5 “'\ 1 35 3
= T, o
% H . i 2 [Table 7] Predict results of strength
i '\ S/N Ratio Mean StDev Ln(StDev)
= \/ 3151 3730 032 087
3 . :
d2% ZFrAzel ele 9 H ArE 7= 2
[Fig. 8] Main effects plots for strength I= grael A A A=2 °
AZA Q =11¢/min, V = 35mm/min, D = 4mm 2
[Table 5] Analysis of variance 2 A 19 AFS 33 dAlsksich 7 AF A
No. 3s MS F p Table 8% %] o, = 37.49Mpa, o, = 35.44Mpa, o5 =
Q(¢/min) 1.000 0500 657 0.080 3RB60Mpa® AU} HAxA A Fo9 A=
V(mm/min| 0060 0.060 079 0439 = 3 37.18Mpa® )58 FE9t 033%9] A&
D(mm) 2645 1322 17.37 0.022 o AFEE Folstdr).
Error 0.228 0.076 - -
Total 3934 _ _ _ [Table 8] Results of prediction experiment
S=0.27593 R-Sq = 94.19% R-Sq(adj) = 84.52%
7y ) 03
3749 Mpa 3544 Mpa 3860 Mpa
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