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High-Temperature Oxidation Behavior of Austenitic Stainless Steels
in H,O-Containing Atmospheres

Synopsis :

Yukihiro Nishida, Manabu Oku

In many cases, the oxidation resistance in H,O-containing atmosphere is required for austenitic stainless steels used at high temperature

environment. In order to clarify the possibility of applying austenitic stainless steels to the high temperature environment, isothermal

oxidation test were carried out at 500~900C in H,O-containing atmosphere. The main results obtained are as follows ;

(1) Oxidation rate of austenitic stainless steel was higher in the gases containing water vapor than in the air at 700~800TC.

(2) Cr and Si were effective in improving the oxidation resistance of austenitic stainless steels in water vapor environment.

(3) It was confirmed that the volatile cromium-containing species were present exposed to oxidizing environments containing N,-O,-H,0,

while no volatile species were fund in N,-H,O.

(4) The oxidation resistance was improved by the grinding finish. However, the effect was lost with time in Air-50%H,0 atmosphere.

(5) The influence of N, CO, CO,, or CH, mixture on the oxidation containing H,O of austenitic stainless steel were very small compared

with O, mixture.
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Table1 Chemical compositions of steels (mass%).

S Al C | S [Mn| Ni | Cr Z DA
SUS430 | 009 | 05 | 03 | 02 | 161 —
SUS304 | 006 | 05 | 08 | 81 | 183 —

SUS310S | 0.04 | 08 | 12 | 192 | 250 —

Nb:0.09, N:0.14,
NSS302BN | 006 | 1.7 | 1.0 | 109 | 198 REM © 004
NSS302B | 007 | 26 | 08 | 94 | 179 —
NSSER-1 | 004 | 33| 08 | 131 | 194 Nb:0.10
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Fig. 1 Weight changes of NSS302BN and SUS430 oxidized in
N,-20%H,0 at 500-900C for 50h.
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Fig.2 (a) Surface view and (b) Cross-section of SUS430 exposed
in Ny-20%H,0 at 600C for 50h.
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Fig.3 Weight changes of specimens oxidized in N,-20%H,0 at
500-800°C for 50h (a) the effect of Cr, (b) the effect of Si.
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Fig.4 Weight gain curves of specimens in N,-20%H,0O at 800C.
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Fig. 5 GDS depth profiles of oxide scales exposed in N»-20%H,0 at

800C for 5h (sputtering rate : 4 4 m/min). (a) SUS310S
(No.2D), (b) NSS302BN (No.2D), (c) NSSER-1 (No.2D).
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6 &FEZF PR H TONSS302BN(No.2DH#) D R b 25 5l
Fig. 6 Oxidation behavior of NSS302BN (No.2D) in Air, Air-H,O, and
N,H,0 at 800C.
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Fig. 7 Effects of H,O and O, mixture on the Cr vaporization of
SUS310S at 800C.
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