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ABSTRACT

This study was carried out to investigate interfacial phenomena between
borosilicate glass and the Fe-Ni-Co alloy. The Fe-Ni-Co alloy was preoxidised at
750°C for 10 minutes in air to around 0.50 mg/cm? weight gain which is suitable for a
good sealing. The chemical composition and the microstructure of the preoxidised
alloy were examined by XRD, XPS, SEM and TEM. These investigations revealed
the selective oxidation of Fe and Co. The borosilicate glass was bonded to the
preoxidised alloy by melting at 1,000°C for 3, 15 and 30 minutes under two
conditions; (a) ambient atmosphere and (b) vacuum (360 mbar). SEM and TEM
revealed an iron oxide (wustite) interlayer only in the joint bonded under ambient
atmosphere. Dendritic fayalite nucleated on the wustite interlayer and grew into the

glass. In the joint made under vacuum, neither the interlayer nor the fayalite phase



Vi

was observed. In both cases, dissolution of Fe and Co in the glass adjacent to the
interface was revealed.

By using EFTEM, in the joint formed under ambient atmosphere, a phase
separation by a spinodal decomposition was observed in the area of Fe that extended
into the glass. The dendritic fayalite preferred to grow within the Fe-rich glass rather
than in directions of Fe-lean glass. This phenomenon was not observed in the joint
formed under vacuum. From electron microscopy investigation, it can be concluded
that Ni in the alloy were not involved in the chemical bonding.

The shear strength of the joint formed under vacuum was about 4.0 MPa,
generally higher than that of the joint formed under ambient atmosphere. It is
believed that reduction in the bond strength in the latter case is due to a detrimental

effect of the iron oxide interlayer and a devitrification of dendritic fayalite.
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