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It is widely recognized that water vapour plays an important role, but not necessarily unfavourable for the sustainability of the metallic component. If it is true that the presence of water vapour in
air tends to provoke the volatilization of SiO, and Al,O; protecting the silica or alumina-forming alloys, and to accelerate of Cr,0; covering for the chromia-forming ones, some advantages were also
noticed: sometimes a slow-down in speed for the oxidation rate and frequently an improvement of the scale adherence when temperature varies.

In the case of the Cr,0;-forming superalloys many studies dealing with the effect of water vapour on the high temperature oxidation concern nickel-based alloys. In contrast, the cobalt-based
alloys, although they constitute also an important family of cast and wrought chromia-forming high temperature alloys, were curiously less studied in this field. Since such alloys are also used in the
hottest parts of aeroengines and in the hottest pieces involved in various industrial processes (such glass working), with in both cases the possible presence of water vapour even in little concentration, it
appears interesting to better know the effect of water vapour on the behaviour in oxidation at high temperature for this family of alloys.

In this work, a model Co-10Ni-30Cr-0.5C-7.5Ta was considered (all contents in wt.%). This rather simple alloy, which is however close to commercial Co-based superalloys as MarM-509 and others,
was subjected, in a thermo- balance, to oxidation at high temperature in synthetic air humidified with a special apparatus. The mass gain files were analysed according to the {m x dm/dt = Kp — Kv x m}
method [1] to determine the oxidation rate and the chromia-volatilization one, simultaneously. The heating part and the cooling parts of the mass gain files were also exploited to specify the oxidation start

temperature and the parameters characterizing the resistance of the scale to spallation. The results were pared to the ones presented last year [2] and to others presented this year [3], to evidence the
effects of the presence of water vapour and of the presence of tantalum carbides. The results of the metallographic characterization of the oxidized samples will be presented next year [4].
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The Co-10Ni-30Cr-0.5C-7.5Ta alloy (wt.%) was elaborated by high frequency induction melting from pure elements, in inert gas. Parallelepiped samples were prepared and
subjected to thermogravimetry runs carried out in humidified air (temperatures of test: synthetic air 80%N; — 20%0O, with addition of 180mbars H,O (air with 90% of relative humidity
at 60°C), temperatures: 1000 and 1200°C, duration: 46 hours.
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The isothermal mass gains by oxidation kinetic of the studied TaC-
containing cobalt-based alloy globally follows a parabolic law. In contrast with
the ternary Co-10Ni-30Cr alloy [3], the water vapour significantly decreases the
oxidation (much lower Kp) while the volatilization of chromia (into CrO,(OH),)
seems to be curiously a little lower.
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