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Vanadium Attack with Sigma Phase Occurence in
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Abstract

The vanadium attack of sigma phase occurence in high chromium-nickel steel (ASTM A447) has been studied
in fuel oil combustion environment. 80mole% V,0,-20 mole% Na,SO, was used as corrosive syathetic ash. Using
metallograph and scanning electron microscope, various changes of microstructure of the specimen were observed
in the corrosion process. The vanadium attack was affected by carbide rather than sigma phase in initial
period of the test, but in the later period, sigma phase occurence was more related for the attack. Vanadium
attack seemed to be propagated along the boundary of matrix and sigma phase. Finally, sigma phase itself
might be flaked out from grain boundary. However, stress corrosion cracking might be propagated threugh

sigma phase which is brittle.
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Fig. 1.

Continuous grain boundary agglomerate cf
sigma phase in chromium steel (2N NaOlf
electrolytic etching, X150)
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Fig. 2. Appearance of sigma phase by FeCl, electro-
Iytic etching (X150
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Fig. 7. Scanning clectron microstructure of corrosion
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Fig. 8. Scanning electron microstructure of corrosion
specimen {10001



