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Abstract  Devitrifiable solder glass/ZrB; sintered composites were prepared by using glass with the composition of
60Zn0-20B,0;- 10Si0-~ 10PbO(in wt%) and ZrB. powder as starting materials under the N; atmosphere.

ZrB. which the good conduction materials showed sensitive oxidation characteristics, because some parts of the ZrB;
in specimens changed into the insulated phase of ZrO.. These phenomena would be estimated that it caused a few
amount of residual oxygen in the furnace and/or specimens and the coordination number change of B,O; in the glass.

The sintering temperature and the mixed ratios of each phase were control of large ranged the resistivity ranged
from 10 to 10° 2/cm? orders, and to make a conductible microstructure. From these results, it would be explained that

the conduction path of ZrB, particles built up within sintered glass matrix.
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Fig. 1. The experimental procedure in this study.
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Table. 1 Mixed ratio of the glass and ZrB, powders.
Sample No. Glass: ZrB.
1 0:100

2 10:90
3 20:80
4 35:65
5 50:50
6

7

8

65:35

6

1

b L L T ]
37

4(a); Top side of specimen
4{b),Bottom side of specimen
5, Ti sponge
8, Heater
7, Refractory block
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Fig. 2. A Schematic diagram of the sinteing furnace and
arrangement of the specimens in furnace.
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Fig. 3. XRD patterns of glass powder with the different heat
treatment: (a) is no heat-treated glassy powder, (b) and (c)
were heat-treated at 650°C and 850°C, respectively.

A& AHgste] A1H F9le) P AT, N, 712 F 200cc/
minZ &2 2 FHFE F N, E 7] stell A 4do] 2



564 TIAEYIA A11W A7E (2001

bottom

A ;ZI02

o X 4 5 g 26

Fig. 4. XRD patterns of crystalline phase at each polished surface of sintered bodies with the65G35Z
at 850°C for 2h ; 4—top surface, 3 - 2-~inner part of specimen, respectively, 1—bottom surface.
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Fig. 5. EDX patterns of (A), (B) and (C) position in the fractured surface of 35Z65G sintered body at
850°C for 2h.
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Fig. 6. EDX and SEM of the fractured surface of sintered bodies with the different mixed ratio of
each composites at 850°C for 2h.
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Fig. 7. Density and volume changes with sintering temperature in Glass/ZrB, composites.
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Table. 2 The resistivity of the composites sintered at 850
‘C for 2h with the different mixed ratio of each compo-
nent

sample resistivity(Q - cm)
1002 1.29% 10
10G9%0Z 1.05x 10?
20G80Z 2.74x10?
35G65Z 1.70x10°
50G50Z 1.29x10°
65G35Z unmeasured
80G20Z unmeasured
90G10Z unmeasured
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Fig. 8. The relation bewtwwn the sintering temperature and
resistivity of sintered bodies with the 80Z20G.
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