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Essentially all alloys and coatings and non-oxide ceramics that are resistant to corrosion 
at high temperature require the formation of a protective (slowly-growing and adherent) 
oxide layer by a process known as selective oxidarion. The fundamental understanding of 
this process has been developed over the years for exposure in pure oxygen or air. 
However, the atmospheres in most technological applications contain significant mounts 
of water vapor which can gcatly modify the bellavior OF protective oxides. Two of the 
most serious effects of water vapor or s tem on the high temperature oxidation of alIoys 
are the increased spalling tendencies of A1203 m d  Crz03 laycrs 111, and the increased 
volatilization of certain oxides 121. Recently, it has also become apparent that the 
presence of water vapor can alter the selective oxidation process [3,4]. 

This seminar will begin with a brief review of the fundamentals of selective 
oxidation followed by a description of recent experimental results regarding the effect of 
water vapor in atmospheres typical of those in gas turbines and solid oxide fuel cells 
(SOFCs). The topics to be discussed indude: 

1. . . Water vapor efYects on oxide evaporation in SOFCs. 
11. Water vapor effects on the internal oxidation of alloys containing Cr or Al. 
*. . 
nl. DuaI atmosphere effects in SOECs. 

The seminar will conclude with a brief presentation of some rather surprising results in 
which exposure of an Fc-Cr alloy to water vapor alfected the formation of sigma-phase 
on grain boundaries in the alloy [ 5 ] .  
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