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Patrice Berthod, Lionel Aranda, Cédric Heil. Influence of carbides morphologies changes on the behaviour of preliminary aged alloys in high temperature oxidation. Eurocorr 2009 : The European Corrosion Congress "Corrosion from the Nanoscale to the plant", Sep 2009, Nice, France. . hal-properties but it is also possible that they influence the behaviour of the alloy in oxidation at high temperature. It was already seen in previous works that a more or less long aging treatment initially applied to a simple ternary nickel-based alloy and to a more complex cobalt-based superalloy is able to influence their oxidation rates. The aim of this work is to complete these preliminary kinetic studies by an extensive metallography characterization, especially in the case of the cobalt-based superalloy which is the most complex and the closest (out of the two ones) to real refractory alloys used in high temperature applications.

A more or less long preliminary exposure to high temperature can influence the behaviour in high temperature oxidation of equiaxed carbidesstrengthened alloys and superalloys. This was previously seen for the kinetic constants of oxidation (K l , K p and K v increase with aging duration), and in the present work for the thickness of external oxide for example. Further works on this subject can be applying an exposure either at temperature higher than 1200°C or during a time longer than 100 hours, to more efficiently modify the morphologies and/or volume fractions of the interdendritic carbides, and then to enhance the changes in the surface and sub-surface affected by oxidation. 

EXPERIMENTAL DETAILS

The two alloys: Ni(bal.)-30±1wt.%Cr-1wt.%C and Co(bal.)-10±0.3wt.%Ni-30±1wt.%Cr-7.6±0.5wt.%Ta-0.5wt.%C were cast from pure elements in a high frequency induction furnace under inert atmosphere.

Three ingots (100g each), were heat-treated at 1200°C for 5 hours, 25 hours or 100 hours, then air-quenched. Their eutectic interdendritic carbides showed differences of morphology (coarsening of acicular Cr7C3 in the Ni alloy and fragmentation of the script-like TaC in the Co superalloy) which became enhanced when the aging duration increased.

Three parallelepipeds of about 7×7×3mm 3 , cut in each treated ingot and polished, were oxidized in air during 50 hours at 1000, 1100 or 1200°C.

For each temperature of oxidation, three pictures at the more convenient magnification were chosen per oxidized sample for measuring:

the average thickness of external oxide (which was more or less remained on surface after post-oxidation cooling and metallographic preparation)

the average depth of homogeneous presence of internal oxides (CrTaO4 in the oxidized cobalt alloy),

and the average depth of the carbide-free zone.

WDS profiles were performed in two locations per sample, using Cameca SX50 or SX100 microprobes.
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