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Abstract The effect of various sintering conditions on the porosities of glassy bond was investigated by using the ex-
perimental design. [t was observed that the sintering temperature is the most effective factor in the control of the
total, open and closed porosity, and the effect of heating rate on the porosities is small relatively. Also it was noted that
open and closed porosities were affected more intensively by the holding time on sintering temperature than total po-
rosity. These results show that sintering temperature is the most important factor in controlling the porosities of glassy
bond and the expermemtal design is the effective tools in the investigation of manufacturing conditions.
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Table 1. Chemical composition and physical characteristics of the glass frit.

Chemical composition(wt. %)

Physical characteristics

Si0. 38
ifi i 3.
ALO. 0 Specific gravity 17
B.Os 25 Thermal expansion coeff. 88 x107%/C
Na0 5
CaO Softening point 630°C
Table 2. Factors and levels of selected sintering condition of the glass frit.
A B C
Factor . . . . . . .
(sintering temp.) (holding time on sintering temp.) (heating rate)
Level AO AI BO B] CO Cl
700°C 850C Ohr 3hr 4°C /min 8°C/min

Table 3. Experimental layout of L{2") orthogonal array and experimental condition.

Exp. Column No. Experimental Condition
No. 1 2 3 4 5 6 7 Altc] Blhr] |C[°C/min]
1 0 0 0 0 0 0 0 700 0 4
2 0 0 0 1 1 1 1 700 0 8
3 0 1 1 0 0 1 1 700 3 4
4 0 1 1 1 1 0 0 700 3 8
5 1 0 1 0 1 0 1 850 0 4
6 1 0 1 1 0 1 0 850 0 8
7 1 1 0 0 1 1 0 850 3 4
8 1 1 0 1 0 0 1 850 3 8
Assign A B AxB c AxC | BxC e
~-ment
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Table 4. Analysis of variance table for total porosity of the
glassy bond.

Factor S f \% F,
A 182.3 1 182.3 104.4*
B 50.6 1 50.6 20.9%
C 25.6 1 25.6 14.7*
AXB 20.4 1 20.4 11.7*
AxC 1.6 1 1.6 0.9
BxC 12.9 1 12.9 1.7
e 57.6 33 1.7
T 341.0 39

F(1,33,0.05)=4.14

Table 5. Analysis of variance table for total porosity of the
glassy bond after pooling.

Factor S f \% F,
A 182.3 1 182.3 102.7
B 50.6 1 50.6 28.5
C 25.6 1 25.6 14.4
AxB 204 1 20.4 11.5
e 62.1 35 1.8
T 341.0 39

F(1,35;0.05)=4.12

Table 6. (a) AB 2-way table and (b) C 1-way table for
the total porosity.

AD Al
B, 291.1 262.7
B: 282.9 225.9

(a)

Co G

547.3 5153

(b)
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Table 7. Contrxbunon ratios of the each factor on the total, open and closed porosity of the glassy bond.

_— A B C AxB
A%, total porosity) | 529 | 143 | 70 55 |
A%, open poﬁy)ﬁ 46.9 30.0 - 201
A%, closed porosity) | 251 249 | 14 472
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