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Tab.1 Chemical compositions of the materials
e A3 AR5 B T R 53 i/ % o,/MPa
C Si Mn P S Ni Cr Mo N
YUS701 0.116 2.463 2.165 0.032 0.026 13.60 24.20 0.856 0.250 =690

43 B 7£ Philips /3 & EDAXPV 9100/70 8 # 1%
(EDS) ki#47.
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Fig.1 SEM morphology of the film layers
in the oxidation scale
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Fig.2 The element distribution characteristics
in the oxidation scale
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Tab.2 The chemical composition in the scale
according to the Fig.2 %

BE 0 Si Cr Fe Ni

¥4 D - 1.37 20.57 64.01 14.06
BHIEEB 42.67 53.03 —  1.75 2.49
HE“KBE"A  40.40 6.97 50.57 2.06 —
ShEBMEBC  33.49 0.55 25.96 22.49 17.51
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Fig.3 The oxygen potential diagram
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Fig.4 The schematic diagram of
the scale electronic — ion mechanism
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Oxidation Mechanism of Austenitic Stainless Steel During Super High Temperature Service

HUANG Ya - min', WU You - ming*, PAN Chun - xu'

(1. Department of Physics, Wuhan University, Wuhan 430072, China; 2. Metal Structure Limited Company, Wuhan Iron &
Steel Group Company, Wuhan 430081, China)

Abstract: The oxidation corrosion characteristic and failure mechanism of a high Cr -~ Ni austenitic stainless

steel serving at 1 200 °C with corrosion environment were analyzed using scanning electron microscope ( SEM)
and energy — dispersive X - ray spectroscopy ( EDS). The results indicate that the scale on the stainless steel
substrate surface consisted of poly — film layers, depending on the oxidation environment, and the elements

distribution and diffusion at the scale/substrate interface. The formation of cracks in the scale and the fall off

of the non — compact scale are the main problem at the failure behavior of stainless steel oxidation scale.

Key words: austenitic stainless steel; super high temperature; oxidation scale; failure behavior



