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ABSTRACT

The tungsten paste was printed on the surface of 92% alumina sheet which was made by tape casting
process. The printed tunpgsien was honded on the ALO; by co-firing in reducing atmosphere. During the co
-firing, the binder burn-out was easier in wet H; atmosphere than in dry H,, which affected sintered density.
In practically, the use of wet H. ahove 1000°C was beneficial for density of alumina and bond strength. This
phenomena occured more distinctly when atmosphere varied fram dry H, to wet H,; than varied dew point in
wel H,.

In wet H., lhe improvement in bonding strength can be attribuled to good glass migration into the metal
layer due to inhibition of the tungsten particle growth, with increase of alumina density, at the lemperalure
higher than 1000°C .
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Table 1, Compositions of Alumina Sheet.
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Fig 1. Flow diagram shoewing tape casting process.
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Fig.2. Microstructures of metallized tungsten surface(left) and fracture surface(right) (a) 1200, (b) 1400°C,
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Fig.3. EDS analysis on fracture surfaces of cofired
specimens.
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Table 2, Dew Points for Different Mixtures of Dry
Hydrogen and Water.

Dew poinl Vapor pressure Pn.e Po, (torr)
" of salurated water 2 (at 16007
¢) vapor, P pltorr) He
10 9.21 1.23x107%| 1 83 107"
20 174 2.36%107¢| §.74x 107
30 31.8 4.37%107F) 2 3Ix107H
40 55.3 7 85%107| 7.46x10°%
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Fig.5 Effect of dew point on metal-to-ceramic hond
strength
{Thickness of metal layer : 50um).

Fig.6. The coler of samples with different atmospher-
e and temperature,
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Fig.8. Ceramic surface micrographs of specimens (a}

Fig.7. Density of alumina and bond strength of

A, (5 B oand (2) C i Fig.7.

specimens prepared in different atmosphere
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Fig.9. Metal surface micrographs of specimens (a) B
and, (b C in Fig.7.
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