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ABSTRACT

The oxide scale of an iron-nickel-cobalt alloy formed by pre-oxidation with
a reducing LPG/0O, and oxyacetylene flame before direct fusion to a borosilicate glass
was studied. It was found that the amount of the oxide scale increased as the pre-
oxidation time increased. The oxides are iron oxides consisting of hematite and
magnetite. An investigation of the iron-nickel-cobalt alloy to the borosilicate glass joints
revealed that the contact angle between the glass and the alloy was affected by the
oxide scale on the alloy surface prior to joining. The thicker the oxide scale resulted in
the better wetting of glass to the alloy. The microstructure at the interfaces consisted of
taenite and awarduite in the alloy, and it was found that the oxide scale dissolved into the
glass. In the case which there is an excessive amount of the oxide scale prior to joining,
fayalite was also observed to crystallize within the glass. This led to a negative effect on
strength of the joints. The optimum condition for joining the borosilicate glass with the
iron-nickel-cobalt alloy is to pre-oxidize the alloy with a reducing flame for the time not
more than 2 minutes pricr to direct fusion. The bonding strength obtained was about

4 N/mm” (MPa).



