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When elaborated by a classical foundry process, metallic alloys display dendrites nearly parallel to the thermal gradient which existed during solidification. After machining, cast pieces often have lost its first microstructural zone and present an external surface perpendicular to dendrites. But other external zones can be also parallel to dendrites.

CONCLUSIONS

The microstructural orientation of foundry alloys effects on their high temperature oxidation rate. In deed, Kinetic of external chromia growth seems depending on this microstructural parameter. But it is more on the alloys' decarburisation, and overall on chromium diffusion towards the oxidation front, that dendritic orientation has a significant influence. The effect of chromium difffusion rate i's of a great importance until it guarantees a better keeping of a surfacic chromium content remaining high, then delays the future lost of the chromia-forming behaviour of the alloys. Finally, a dendritic orientation perpendicular to surface has to be prefered to conserve a better resistance against oxidation.

EXPERIMENTAL DETAILS THERMOGRAVIMETRIC AND METALLOGRAPHIC RESULTS

MICROSTRUCTURAL ORIENTATION OF CAST PIECES dendritic orientation

An example of a machined cast piece's surface which is perpendicular to the dendrites after axial cutting

Perhaps there are some oxidation kinetic differences between zones parallel and zones perpendicular to dendrites, grain boundaries acting as high diffusivity paths. The aim of this work is to see on simple nickel alloys if such effects exist and eventually to precise them. 24,5% 130 0 0, 041 0 2,1 / Thermogravimetric curves have already showed at 1000°C a faster oxidation of the two alloys when mainly parallele to dendrites than when perpendicular to dendrites, and the opposite difference when temperature was 1100°C. These results remain about the global parabolic constants. Moreover, the specific contributions of the parallele to dendrites surfaces and the perpendicular to dendrites one's, have been precised, by decoupling parabolic constants. Then the influence of dendritic orientation appears. After oxidation, all the samples display a carbideless zone just under the external chromia scale, with sometimes internal oxides. This zone is bigger when exposition temperature is higher and when the carbon content is smaller. For 1000°C, it exists an intermediate zone where a solid state precipitation of carbides Cr 3 C 2 had occured.

The growth kinetic of the decarburized depth of the alloys have also been characterized. The carbideless zone grow faster for the parallele orientation than for the perpendicular one.

Chromium concentration profiles evidenced two stages a chromium depletion for 1000°C and only one for 1100°C. They correspond to the differents microstructural zones from the surface.

It has been possible to precise the diffusion coefficients of chromium through each zone and for each orientation. Chromium diffusion is easier when dendrites are perpendicular to surface than when they are parallel. The perpendicular case is favourable for supplying the oxidation front with chromium.
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  30Cr-C alloys (0.2 and 0.8% w C) have been elaborated by HF induction melting and solidified in a cold crucible. Their initial microstructures is constituted by an austenitic dendritic matrix of nickel containing C and Cr in solid solution, and an interdendritic Cr 7 C 3 carbide network which is more developped in the case of the 0.8%C alloy.The high temperature oxidation kinetics have been studied at 1000 and 1100°C, using thermogravimetry, on two samples of each alloy. The first one has a surface mainly parallel to dendrites and the second one a surface mainly perpendicular to dendrites. Thereafter, they have been metallographically examined on cross sections after special preparation