N

N

Effect of the presence of water vapour on the high
temperature oxidation of a Co-10Ni-30Cr alloy. Part 2:
Kinetic results in oxidation in wet air and comparison

with dry air
Thierry Schweitzer, Lionel Aranda, Pascal Villeger, Patrice Berthod, Elodie
Conrath

» To cite this version:

Thierry Schweitzer, Lionel Aranda, Pascal Villeger, Patrice Berthod, Elodie Conrath. Effect of the
presence of water vapour on the high temperature oxidation of a Co-10Ni-30Cr alloy. Part 2: Kinetic
results in oxidation in wet air and comparison with dry air. Eurocorr 2015, Sep 2015, Graz, Austria.
hal-03377268

HAL Id: hal-03377268
https://hal.science/hal-03377268

Submitted on 14 Oct 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-03377268
https://hal.archives-ouvertes.fr

mass gain (g/cm2)

Effect of the presence of water vapour

UNIVERSITE . N X
DE LORRAINE on the high temperature oxidation of a Co-10Ni-30Cr alloy.
Part 2: Kinetic results in oxidation in wet air and comparison with dry air
Facuté des Thierry Schweitzer, Lionel Aranda, Pascal Villeger, Patrice Berthod and Elodie Conrath J\ET/_‘L-

Institut Jean Lamour, Faculty of Sciences and Technologies, University of Lorraine, BP 70239, Bd des Aiguillettes, 54506 Vandoeuvre-les-Nancy, France
patrice.berthod@univ-lorraine.fr

Technologies

Insfitut Jeean Lemour

Water vapour is known to influence the general behaviour of superalloys in oxidation at high temperature [1], in terms of isothermal oxidation rate, volatilization of the protective scale formed
(alumina, chromia or silica), and of oxide scale spallation in thermal cycling. After having studied the double kinetic of both mass gain of oxidation and mass loss by chromia volatilization in the case of
chromia-forming nickel-based alloys [2,3], it was wished here to characterize the effect on oxidation of water vapour in the case of cobalt alloys, with thermogravimetry recording followed, here too by
using the {m x dm/dt = Kp — Kv x m} method [4] for the isothermal part, and by examining their heating and cooling parts.

Cobalt-based superalloys are generally rich in chromium (several tens weight percents) and are strengthened by carbides [5]. Many of them additionally contain several weight percents in nickel to
stabilize the FCC network of the matrix. These were the reasons why a simple model alloy was considered in this work: a carbide-free Co-10Ni-30Cr ternary alloy (study of the specific behaviour of the
matrix). This cast alloy was subjected to oxidation in humidified air inside a thermobalance. The results of the analysis of the three parts (heating, isothermal oxidation, cooling) of the mass gain files were
compared to the corresponding ones obtained in dry air last year [6] for the same alloy. The results of the metallographic characterization of the oxidized samples will be presented next year [7].

[ B ]
The Co-10Ni-30Cr 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%0, 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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