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ABSTRACT: The work aims to quantitatively analyze the effect of anti-oxidation coating on the oxidation rate of S31254
super austenitic stainless steel during heat treatment by studying the characteristics of high-temperature oxidation. The
oxidation weight-gained curve of S31254 super austenitic stainless steel at constant temperature was measured by ther-
mogravimetric analysis experiment. The oxidation loss of specimen was investigated during annealing at different tem-
perature, and the microstructure of the oxide layer in the longitudinal section of the annealed specimen was analyzed. The
results showed that when the annealing temperature reached 1 300 °C, the oxidation weight-gained curve of the specimen
gradually changed from the original parabolic law to the linear law. The high-temperature oxidation loss of the specimen
was serious because MoQO; was easy to gasify. When the annealing temperature was 1 220 °C, the average single-sided

oxidation loss rate of the specimen in air was about 4.0 pm/h. When the anti-oxidation coating was used, the average sin-
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gle-sided oxidation loss rate decreased to 3.2 um/h. The protective effect of the coating was remarkable. The oxide layer

formed in the process of annealing at 1 220 °C could be divided into two parts, which were the inner oxide layer composed

of oxides of Cr and Fe and the outer oxide layer composed of oxides of Fe. The results illustrate that the anti-oxidation

coating can significantly reduce the oxidation rate of S31254 super austenitic stainless steel at 1 220~1 280 °C.

KEY WORDS: super austenitic stainless steel; high-temperature oxidation; coating protection; oxidation kinetics; oxida-

tion loss; oxide layer
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Tab.1 Chemical composition of the S31254 super
austenitic stainless steel %

C Cr Ni Mo Mn Al Cu Si P S

0.011 19.74 18.12 6.13 0.46 0.032 0.64 0.30 0.024 0.001
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Fig.1 Oxidation weight-gained curves of
S31254 super austenitic stainless steel at
different temperature
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Fig.2 Macroscopic morphologies of
bulk specimens with and without
anti-oxidation coating after
high-temperature oxidation
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Fig.3 Mass change curves of coated bulk
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Fig.4 High-temperature oxidation loss curves of the bulk specimens at 1 220 °C
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Fig.5 High-temperature oxidation loss curves of the bulk specimens at 1 250 °C
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Fig.6 High-temperature oxidation loss curves of the bulk specimens at 1 280 °C
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Fig.7 Morphology of the inner oxide layer formed on
the surface of S31254 super austenitic stainless steel
specimen after annealing at 1 220 °C for 60 h
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Tab.2 Measurement results of oxidation loss rate of single-sided unprotected S31254 super austenitic stainless steel

S5 Fuid/g GBKWIE/A SEAEETE R /mm S B /mm FATEBE AR %/ (um h ) SRR %

1” 79.81 10 20.08
2" 82.38 20 20.19
3" 71.08 35 20.10
4* 73.30 45 20.13

5" 73.61 60 20.28

20.04 4.0 1.19
20.10 4.5 2.67
19.98 34 3.58
19.95 4.0 5.37
20.02 43 7.69
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Tab.3 Measurement results of oxidation loss rate of coating-protected S31254 super austenitic stainless steel

i Wii/g  BRAKEHE/M FAEHETR R /mm LS )R /mm PR FE/ (um-h ) SRR/ %

6" 77.14 10 20.12 20.12 0 0

7* 75.93 20 20.10 20.03 3.5 2.09

8" 75.16 35 19.96 19.85 3.1 3.31

9" 76.11 45 20.18 20.03 3.3 4.46

10" 75.89 60 20.30 20.12 3.0 5.32
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Fig.8 Distribution of the oxide layer of S31254 super austenitic stainless steel after annealing at 1220 °C for 10 h
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